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INTRODUCTION

Clinically, bone allografts are required for the following 
purposes:

1) The replacement of segments of the skeleton in 
the course of the treatment of neoplasia or, more 
rarely, trauma.

2) Grafting of ununited fractures.

3) Surgical fusions

4) Reconstruction of segments of the skeleton 
following failed total joint replacement.

The replacement of the skeleton for neoplasia or trauma 
often requires an anatomically appropriate segment of the 
skeleton which can be provided only by an allograft. In 
contrast the other three categories of graft may take the 
form of fragments of bone whose original anatomical features 
are of no importance.

Grafts required for the treatment of an ununited fracture 
or to promote surgical fusion are usually small so that the 
need for allografts is infrequent. In contrast, relatively 
large quantities of bone may be required in the treatment 
of late aseptic loosening of total joint replacement 
prostheses and this problem is becoming more frequent as the 
use of joint replacement prostheses increases and the 
population ages. It is thus particularly the requirement 
for allografts in "Tailed joint replacement that has brought 
about the increased use of this material recently. At the 
same time uncertainty has arisen about how best to acquire 
and store bone allografts, in particular because of the need 
to avoid the transmission of HIV.

This report aims to resolve this uncertainty by describing 
the ways in which bone allografts are now taken and 
preserved and by making recommendations for "best practice" 
in the future.



CHAPTER 1 SMALL SKELETAL FRAGMENTS

1.1 PROCEDURES CURRENTLY IN USE

Currently, there are three arrangements governing the 
acquisition and use of such fragments:

Method 1. The bone is taken and used in a single operating 
room, being fresh-frozen between the two procedures.

Method. 2. The bone is taken and then frozen. Following 
this the segments are centrally stored and controlled 
bacteriologically and virally. Such bone may be distributed 
from the central store to be used in any operating room 
within the vicinity of the store (the practical distance 
between the store and the operating room is governed by 
problems of transport and maintenance of the frozen 
condition, considerations in no way different from those 
governing the handling of certain frozen blood products.)

Method 3. The bone is taken at operation or from post 
mortem material and then sterilized (rather than being 
fresh-frozen) . The sterile material is then stored and used 
in operating theatres which may be widely separated from the 
store.

METHOD 1 This method is perhaps the most widely used in 
England and Wales, but has been abandoned in Scotland in 
favour of Method 2. The advantages of Method 1 are simply 
that it is cheap and convenient. The disadvantage is that 
it is hard to control the documentation and sterility of 
the implant (especially if no-one is employed specifically 
to be responsible for the maintenance of the store) . It is 
the consequential informality and uncertainty as to optimum 
procedures which have brought this Committee into being.

Our suggested optimum procedure for the acquisition of 
allografts by Method 1, should it be used in the future, is 
set out in Appendix 1.

METHOD 2 The Blood Transfusion Service in Scotland is now 
running what appears to us to be an entirely satisfactory 
scheme representing Method 2. Bone is taken in various 
hospitals in the Region and is thereafter handled and 
redistributed by the Blood Transfusion Service. Forms and 
procedures used by the North-East Scotland Regional Blood 
Transfusion Service can be obtained from the Regional 
Director (v. Appendix 2). In our view these could be 
adapted for use in England and Wales.

METHOD 3 Several organizations provide a commercial 
service through which sterilized allograft may be purchased 
by surgeons working in the Health Service. Examples of the 
procedures used can be obtained from the Centres listed in 
Appendix 3.



1.2 CONCLUSION

It is not within the remit of this Committee to comment 
upon the clinical efficacy of one form of allograft as 
compared with another. We therefore have no comment to 
make as to whether it is preferable to use fresh-frozen 
material or sterilized bone.

Having said this, it is clear that the "cottage industry" 
approach represented by Method I (described in Appendix 1) 
is difficult to control in practice, is often inadequately 
funded, frequently has no designated individual responsible 
and lacks a standardised methodology. In practice it is 
difficult for hospitals which run their own bone bank to 
provide specific funds for an individual to be responsible 
for the bank, a situation which might generate medico-legal 
and clinical difficulties; we recognize therefore that 
he/she would be doing this in an entirely informal way.

We thus conclude that so long as allograft material is 
required in the form of small fragments, (and we foresee 
that there will be a need for this material for some years 
to come) modest funds will be required to provide the 
material. To try and do it informally, "on the cheap", as 
is currently the practice in England and Wales, is an 
unsatisfactory approach which is inherently so difficult to 
control as to make its continued use unwise (even though it 
has not so far given rise to any identified incident of 
which we are aware in this country).

We therefore strongly recommend that England and Wales 
should abandon the "cottage industry" approach and instead 
adopt a centralized scheme administered through the Blood 
Transfusion Services or some equivalent organization. Such 
a scheme is at pr-esent operated by the Blood Transfusion 
Service throughout Scotland. If this were to be done in 
England and Wales, the Blood Transfusion Services and 
Orthopaedic departments must be able to recover the costs 
including those of the necessary salaries and 
documentation. (We are aware of proposals to form a 
British Association of Tissue Banks and there is already a 
European Association for Tissue Banking, which could advise 
on practices and procedures.)



CHAPTER 2 LARGE SKELETAL FRAGMENTS

This procedure is the equivalent of organ transplantation, 
save only that it is the dead matrix of the skeleton which 
is transplanted, not a living organ. (Living segments of 
the skeleton taken with a vascular pedical may be used as 
autografts.) The indications are relatively infrequent and 
work of this kind in the United Kingdom is carried out in 
a limited number of Centres. Graft material is taken as 
part of the same procedure as the harvesting of kidneys and 
other organs for transplantation. The ethics and medical 
considerations governing organ donation are well understood 
and in no way peculiar with respect to the taking of bone. 
However, in contrast to organ grafts such as kidneys, the 
bone may be stored before use in a recipient. Storage is 
typically by deep freezing.

We consider that the procedure governing the use of 
segments of the skeleton in this way in the United Kingdom 
(which can be obtained from the centres listed in Appendix 
4) can safely be entrusted to the surgeons now carrying out 
operations of this kind in appropriate centres. We have 
nothing to add.



CHAPTER 3 RECOMMENDATIONS

3.1 Large skeletal segments taken in the course of organ 
donations and stored fresh-frozen.

We recoiranend no change to the procedures currently in 
use in major Centres carrying out this work.

3.2 Small skeletal segments taken at operation or post 
mortem, sterilized by an accepted method and race 
available to other hospitals.

We recommend no change in procedures currently in use 
at centres providing sterilized bone, save that donors 
should be tested as in Appendix 1, section 2 on at 
least one occasion even though the specimen is 
subsequently to be sterilized.

3.3 Small skeletal segments taken in the course of 
operations and used after freezing in the hospital 
where the graft was taken.

This procedure is inherently hard to regulate and it 
is therefore difficult to ensure that specimens are 
appropriately sterile, both bacteriologcally and from 
a viral point of view. The sole virtue of the 
procedure is that it is cheap. We recommend that the 
technique should be replaced with central bone banks 
(see below), but until this is done we have set out a 
code of best practice for this procedure.

3.4 Small skeletal segments taken in a sterile fashion at 
operation, stored by freezing, monitored centrally and 
then distributed to hospitals for use.

This system is now in operation in Scotland. The 
procedure used by the Aberdeen and North-East Scotland 
Blood Transfusion Service is obtainable as indicated 
in Appendix 2. We recommend that the same system 
should be implemented in the Regional Blood Transfusion 
Services of England and Wales. If this were to be 
done, the Regional Blood Transfusion Services would 
have to be willing to undertake the work. Additional 
costs would have to be recovered from individual 
orthopaedic departments.
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APPENDIX 1

SMALL SKELETAL FRAGMENTS

Procedure for Collection and Storage by Method 1.

The recommendations which follow will require regular 
review in the light of recommendations specified in 
national guidelines for blood donors or in EEC 
Directives

A. INTRODUCTION

A.I Patients suffering femoral neck fractures whose 
fracture is to be treated by replacement, or patients 
prior to hip and knee replacement might be considered 
as potential donors.

B. PROCEDURE FOR INCLUSION AS A DONOR

B.I Patients must be questioned and investigated 
so as to eliminate the possibility that they may be 
suffering from a disease transmissible via a bone 
graft. The relevant conditions are similar to those 
involved in blood donation and include:

i Any evidence of systemic infection
ii Any history or suspicion of hepatitis (or liver 

disease), tuberculosis or veneral disease
iii Malignant disease
iv High risk activities for HIV
v Any evidence of dementia
vi Recipients of pituitary-derived human growth 

hormone
viii All conditions of uncertain aetiology where

altered immune competence or viral involvement is 
suspected or implicated, including: Rheumatoid 
Arthritis, Creutzfeldt-Jacob Disease, Multiple 
Sclerosis, Leukaemia, Huntingdon's Chorea, 
Clinical Immunosuppression (e.g Transplant 
Recipients).

B.2 If the patient is not eliminated on one of 
these grounds blood should be taken to test for:

i HIV 1 and 2 antibodies
ii Hepatitis B surface antigen and Hepatitis C

antibody 
iii syphilis

B.3 CMV testing is not routinely required for blood 
transfusion and is probably unnecessary for bone 
transplantation but if the surgeon wishes to use CMV 
negative bone for CMV negative recipients, CMV tests 
should be carried out.



B.4 Rhesus negative women of child-bearing age 
should receive bone only from rhesus negative donors.

B.5 Testing for HTLV 1 is now routine in the 
United States but is not currently required for blood 
or other tissue donation in the United Kingdom. The 
situation will be kept under review but we do not 
consider that testing for HLTV 1 is necessary today.

B.6 A pre-donation test for toxoplasmosis has been 
required by the European Society of Tissue Banks, but 
it is not required by the American Association of 
Tissue Banks and we consider it to be unnecessary.

B.7 In the United Kingdom, a second test for HIV 
antibodies is required for all living patients who 
have donated bone. The interval between the first and 
second test is required to allow for seroconversion in 
the great majority of patients who may have been 
infected with HIV just prior to donation. The interval 
required between the first and second tests in the USA 
is 180 days. The Scottish Blood Transfusion Service 
uses the 180 day interval for its Bone Donor Service. 
We believe that it will be difficult for individual 
Orthopaedic Departments to recall their patients after 
a 180 day interval but we conclude that this is 
necessary for all patients other than elderly woman 
(see B.8 below). (Centralized bone banks will 
hopefully have the administrative resources necessary 
to overcome these difficulties.)

B.8 Since women over the age of 70 are at low risk 
of being HIV positive in the UK at the present time and 
since this group of patients represents an important 
source of donor bone from femoral neck fractures and 
hip and knee replacement, we consider that hospital- 
based services may omit a second HIV test in female 
bone donors over the age of 70 provided they have not 
had a blood transfusion within the six months prior to 
their first best. All other bone donors should receive 
a second HIV test 180 days after the first and only if 
this is negative should their bone be used as an 
allograft.

C. HARVESTING THE SPECIMEN

C.I At operation, under sterile conditions, the bone 
to be stored should be freed of soft tissues and rinsed 
in sterile saline to remove excess blood. A small 
fragment of the specimen and a swab of its surface are 
taken for bacteriological testing unless it is to be 
sterilised subsequently. The moist specimen is then 
placed in a sterile container, generally of plastic 
or glass, which is then placed in a second similar 
sterile container. Both containers should be sealed 
with sterile tape.

10



D. LABELLING AND STORAGE

D.I The outer container should be labelled to show 
the nature of the specimen (and, for convenience, its 
approximate size), the name of the donor, the donor's 
hospital record number, the date of operation, the 
name of the operating surgeon and the nature of 
antibiotics being given at the time of operation to 
the donor.

D.2 The container is then placed in a clearly 
identified freezer unit or in an identified section of 
a freezer unit, labelled "Not for Use - Awaiting 
Results". The designated freezer unit must maintain 
bone specimens at a temperature no higher than -23oc 
but lower temperatures may be used (see below 4.4). 
The freezer must be fitted with a high temperature 
alarm. In general, this excludes the use of domestic 
deep freezes.

D.3 A ledger should be kept in which is recorded 
the information identifying the specimen as set out on 
its label together with the donor's serology 
(including Rh blood group and CMV antibody status) and 
the specimen bacteriology. Only when all results have 
been returned and found to be negative should the 
material be transferred from the section of the deep 
freeze labelled "Not for Use - Awaiting Results" to 
the definitive deep freeze.

D.4 Specimens maintained below -23°C may be retained 
for 6 months. Specimens stored at -40»C may be 
retained for 12 months. Specimens maintained at or 
below -70«C may be retained for 5 years. No specimen 
should be thawed and then refrozen: thawed specimens 
must either be used or discarded. In the event of a 
failure of the freezer unit leading to a rise in its 
temperature above its specified level the specimens 
which it contains must be discarded.

E. ANTIBIOTICS

We recommend that the nature of antibiotics being 
given to the donor should be recorded on the label of 
the specimen and in the ledger but we do not consider 
that the presence of antibiotics should preclude the 
use of the donor bone. Bone taken from a donor who 
was on antibiotics should not be used for a recipient 
who is sensitive to that antibiotic.

11



F. UTILIZATION

F.I The operating surgeon should satisfy himself that 
the specimen chosen has been properly sampled 
bacteriologically and the donor properly investigated 
serologically. He should then sign the ledger to show 
that he has used a particular specimen on a certain 
date.

F.2 The outer of the two containers is opened in an 
unsterile fashion and the inner sterile container 
withdrawn in a sterile fashion. The graft is then 
taken from the inner container, thawed and used.

F.3 We do not consider that a further bacteriological 
test on the graft is useful at this stage.

6. CONSENT

G.I The donor must consent to the giving of bone and 
to being tested for HIV pre-operatively. An 
appropriate procedure is that in use in Scotland (v. 
Appendix 2).

G.2 The recipient of the graft should be advised as 
to the nature and risks of the procedure.

H. MEDICO-LEGAL CONSIDERATIONS

H.I If the recipient of the graft develops a 
complication attributable to the use of the graft, 
responsibility rests with the surgeon who inserted the 
graft material. He should therefore satisfy himself 
that the ledger has been properly maintained and that 
serological results on the donor and bacteriological 
results on the specimen are negative.

H.2 The person responsible for maintaining the ledger 
should volunteer for this duty and understand the 
nature of the responsibility and the legal liability. 
They should be properly trained in the maintenance of 
the ledger and in the care of specimens in the Bank. 
The Employing Authority would be responsible in the 
event that the person keeping the ledger and the Bank 
failed in their duties.

H.3 It must be the duty of the Hospital Records 
Department to retain the records both of the donor and 
of the recipient. The cumulative records of bone 
specimens used should be retained for at least 10 
years after implantation.

H.4 An audit should be maintained of the outcome of 
allografts by the Orthopaedic Department maintaining 
the Bank. This audit must include all cases of wound 
infection.

12



APPENDIX 2

SMALL SKELETAL FRAGMENTS

The Procedure for Acquisition, Storage and 
Distribution as used by the Aberdeen and North East 
Scotland Blood Transfusion Service.

Details are not included with this report but may be 
obtained on application to :

The Regional Director
Aberdeen and North-East of Scotland
Blood Transfusion Service 

Regional Centre 
Royal Infirmary 
Foresterhill 
ABERDEEN AB9 2ZW

Tel: 0224 - 681818 
Fax: 0224 - 695351
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APPENDIX 3

STERILIZED SMALL BONE FRAGMENTS

Procedure for Acquisition, Sterilization, Storage and 
Distribution by (1) the Yorkshire Regional Tissue 
Bank, (2) The University of Bristol Bone Bank, (3) 
the Cambridge Bone Bank & (4) the Sheffield Bone Bank

Details are not included with the report but may be 
obtained on application to:

(1) The Director
Yorkshire Regional Tissue Bank
Pinderfields General Hospital
Aberford Rd
Wakefield
WEST YORKS. WF1 4DG

Tel: 0924 - 375217

(2) Mr G Bannister
Dept of Orthopaedic Surgery- 
University of Bristol 
Southmead General Hospital 
We stbury-on-Trym 
BRISTOL BS10 5SB

Tel: 0272 - 505050

(3) Mr R N Villar
Dept of Orthopaedic Surgery 
Addenbrooke's Hospital 
Hills Rd 
CAMBRIDGE CB2 2QQ

Tel: 0223 - 216549

(4) Mr I Stockley
Dept of Orthopaedics 
Northern General Hospital 
Herries Rd 
SHEFFIELD S5 7AU

Tel: 0742 - 620071
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APPENDIX 4

LARGE SKELETAL FRAGMENTS

The Procedure Manuals of (1) the Leicester, (2) the 
Sheffield and (3) the Cambridge Bone Banks

These details are not included with the report but may 
be obtained on application to:

(1) Prof. P J Gregg
University of Leicester
School of Medicine 

Glenfield General Hospital 
Groby Rd 
LEICESTER LE3 9QP

Tel: 0533 - 871471 
Fax: 0533 - 320664

(2) Mr I Stockley
Dept of Orthopaedics 
Northern General Hospital 
Herries Rd 
SHEFFIELD S5 7AU

Tel: 0742 - 434343 
Fax: 0742 - 560472

(3) Mr R N Villar
Dept of Orthopaedic Surgery 
Addenbrooke's Hospital 
Hills Rd 
CAMBRIDGE CB2 2QQ

Tel: 0223 - 216549
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READING LIST

Standards for Tissue Banking
American Association of Tissue Banks
1350 Beverly Rd, Suite 220A, McLean, VA 22101, USA
Tel: (703) 827 9582

American Red Cross Tissue Services Standards 
American Red Cross Tissue Services 
10195 Corporate Square, St Louis, MO 63132, USA 
Tel: (314) 997 9125

Guidelines and Standards for Excision Preparation,
Storage and Distribution of Human Tissue Allografts for
Transplantation
South-Eastern Organ Procurement Foundation
740 Shrader Rd, Suite A, Richmond, VA 23228, USA
Tel: (804) 672 2777

Bone and Cartilage Allografts: Biology and Clinical
Applications
American Academy of Orthopaedic Surgeons
PO Box 75838, Chicago, ILL 60675-5838, USA
Tel: (708) 823 7186
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less accurate techniques for detection. The authors concluded 
that these results justified the continued use of this prosthesis 
for subcapital fracture of the hip.

Osteoid osteoma and osteoblastoma: a logical ^classification 
of benign osteoblastic tumours - P. D. Rollinson and P. J. 
Stiles (Guildford) had conducted a detailed study of 28 
cases of osteoid osteoma and osteoblastoma reported to the 
Guildford Bone Tumour Registry. They had paid particular 
attention to the site of origin of the tumour, which they 
had reclassified as originating in cortical, cancellous or 
periosteal bone.

The typical osteoid osteoma arose in hard cortical bone, 
elicited a dense sclerotic reaction and tended to remain 
small. The typical benign osteoblastoma arose in softer 
cancellous bone, grew to a larger size and elicited a poorer, 
often incomplete, sclerotic response. Five of the 28 tumours 
arose from periosteum and usually showed a periosteal 
reaction on the radiographs whilst three lesions with a more 
active histological picture and a propensity for local recurrence 
were categorised as 'aggressive'.

They concluded that the differing radiographic appear 
ances were due to the host response and proposed that 
these tumours should be classified as cortical, cancellous, 
periosteal or aggressive osteoblastomas.

Tumours of the brachial plexus - A. C. Ross (Bath), C. J. 
Coates and R. Birch (London) had. studied 24 patients with 
a brachial plexus tumour (16 benign schwannomas, seven 
benign neurofibromas and one malignant neurosarcoma). 
Sixteen had presented with the classical features of a plexus 
tumour. Eight presented with a significant neurological deficit 
having undergone resection of a 'lump in the neck'; these 
needed exploration of the plexus and grafting of the defect. 
New patients were investigated by CT scanning and MRI. 
Excision of the tumour required experience in wide exploration 
and reconstruction of the neck and involved the use of an 
operating microscope and a nerve stimulator. One patient 
died and four tumours recurred, two with malignant 
transformation. No malignant tumour could be completely 
resected. Patients presenting with a mobile lump in the 
neck, a positive Tinel's sign and sensory change in the arm 
must be assumed to have a tumour of the brachial plexus. 
If there is intractable pain, the tumour is probably malignant.

Hindquarter amputation for malignant disease - S. R. Carter, 
R. S. Sneath and R. J. Grimer (Birmingham) reported the 
results of 34 hindquarter amputations performed for malignant 
disease around the hip from 1971 to 1988. Mean follow-up 
was 53 months. There were three peri-operative deaths. The 
procedures were classified as palliative (12) or curative (19) 
according to the resection margins or the presence of 
disseminated disease at the time of surgery.

Ten patients died of disseminated disease within a year 
of surgery, eight of whom had a palliative procedure. Three 
patients died between one and five years after surgery, all 
having had palliative operations. Seventeen patients were 
disease-free at an average of 23 months postoperatively, 16 
after curative procedures. Using a cumulative survival curve 
the authors predicted a median survival of four months for 
palliative amputations and a 5-year survival rate of 78% 
for the curative cases.

Stabilisation or replacement of pathological fractures and bone 
tumours - R. L. Huckstep (Sydney, Australia) described his 
personal management of 257 patients with primary tumours 
and 546 with secondary tumours treated between 1972 and 
1988. Three hundred and fifty-one bones in 283 patients

had been replaced or stabilised with 59 KOntscher and 7n 
Rush nails, 71 Huckstep nails and hips, 40 other h' 
replacements, 63 hip stabilisations and 38 other tviu»« P 
internal fixation. n of

A modular titanium and alumina or partially 
zirconium hip and femoral replacement designed 
element analysis had been used in 76 hips and 
replacements over the past 5.5 years. The tumours ._1U 
10 chondrosarcomas and four malignant fibrous hislioc'ytonv611 
Two osteogenic sarcomas had been replaced by cera "*' 
and titanium shoulder and humeral prostheses. Bone ingro h 
had occurred into the 200um porous alumina coating Of th 
prostheses. Stabilisation of the hip stems with titanium all 
screws had enabled immediate postoperative weight-bea ' °^ 
Ninety-three of the first 100 patients and 98 of the
100 patients with pathological fractures had been discharEd 
from hospital, usually fully weight-bearing.

Limb sparing surgery for tumours of the pelvic ring -- R $ 
Sneath, R. J. Grimer and S. R. Carter (Birmingham) reported 
the outcome in 25 patients who had undergone limited 
resection of the pelvic ring for a variety of tumours. Ten 
patients had resection without reconstruction (5 ilium, 5 
pubis/ischium). Seven patients had iliac resections and fibular 
strut grafting and eight had acetabular resection with 
hemipelvic endoprosthetic replacement articulating with a 
Stanmore femoral component. Tumours included 16 chon 
drosarcomas, three Ewing's tumours, three osteosarcotnas, 
two fibrous dysplasias and one malignant fibrous dysplasia' 
Four patients died at a mean of 16 months post°peratively| 
and the mean follow-up for survivors was 72 months. Those 
undergoing resection without reconstruction had few problems. 
Half of the fibular grafts resorbed but the main problem 
was abductor weakness due to loss of muscle insertions. Of 
the eight hemipelvic endoprosthetic replacements six are 
alive. Two patients have suffered a total of six dislocations 
and one patient required revision of the femoral component.

The treatment of parosteal osteosarcoma by en bloc resection 
and allograft reconstruction - W. J. Ribbons, W. W. Tomford 
and H. J. Mankin (Boston, USA) had treated 19 parosteal 
osteosarcomas by this method since 1977. Twelve were 
female, seven were male and their mean age was 29.5 years. 
Follow-up averaged 63.1 months (three cases with under 
two year follow-up were analysed only as regards the 
technical aspects). Of the tumours, 89% were in the lower 
limb and 63% in the distal femur. Ten patients had had 
previous surgery. Fifteen osteoarticular, one allograft ar- 
throdesis and three intercalary allografts were used. Twelve 
patients required wide resections whilst seven had marginal 
resections. Five patients suffered fractures of either bone or 
plates, four developed non-union, two had local recurrences, 
and two had deep infection but there were no metastases 
and no deaths. At latest review nine were graded excellent, 
two good, three fair. Two, both amputated, were failures. 

This approach appears to decrease the incidence of 
local recurrence (12.5% in this series) and provides a 
reasonable expectation of retaining useful limb function.

Chondrosarcoma of the apendicular skeleton - A. C.
(Bath), M. Lapsley and H. B. S. Kemp (London) reported 
52 cases of primary central chondrosarcoma of the appendicular 
skeleton collected since 1955. Each tumour was staged 
retrospectively using Enneking's method. An additional stage 
1.5 A or B was introduced to include tumours of intermediate 
malignancy. The adequacy of surgical resection was assessed. 
Survival and recurrence rates were calculated using the l»e 
table method.
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the ultimate benefit of this important group of young 
patients, most of whom now have the prospect of living a 
normal life span.

THE ROLE OF LOCAL RESECTION IN THE 
TREATMENT OF PELVIC CHONDROSARCOMA
W J Ribbans, B A Taylor [London]

The functional outcome and the recurrence rate have 
been assessed in 28 consecutive patients who had undergone 
surgery for pelvic chondrosarcoma. Mean age at 
presentation was 46 years [20-67]. Seven were female and 
21 male. Mean time from onset of symptoms to tertiary 
referral was 24 months [2 -120]. There were 18 Grade I 
and 10 Grade II or III tumours. One tumour arose from the 
sacrum, 9 from the ilium and 19 from the pubis and 
ischium. The primary treatment had been local resection in 
13 and hemi-pelvectomy in six of whom were reconstructed 
with a "saddle prosthesis". Four patients underwent primary 
hindquarter amputation, one tumour was treated by local 
debulking and three were unsuitable for surgery due to 
tumour spread. One patient elected to have cryosurgery at 
another centre. Post-operative complications occurred early 
in eight and late in five - infection, haemorrhage, incisional 
herniae and saddle dislocation.

Mean follow up was 5 years, 9 months [1-16 years]. 
Nine recurrences occurred in eight patients of whom five 
died. The recurrence rate was 25% in grade I and 50% in 
Grades II and III. Relating recurrence to the initial surgery 
the incidence was 1-1 for debulking, 3-13 for local 
resection, 1-6 for hemipelvectomy and 3-4 for hindquarter 
amputation. The ability to achieve an adequate resection 
margin and the histologies! grade were the strongest 
prognosticators for later recurrence.

It was concluded that limb sparing surgery should be 
possible in the majority and hindquarter amputation reserved 
for either failed limb sparing surgery or if sacrifice of the 
neurovascular structures was essential. The functional 
outcome correlated with the ability to preserve the integrity 
of the hip joint and pelvic stability. Iliac body tumours 
required some form of hemipelvectomy, whilst other 
locations could usually be dealt with by local resection.

LIMB SALVAGE SURGERY FOR EWING'S 
SARCOMA
S R Carter, R J Grimer, R S Sneath [Birmingham]

Since 1975 a total of 143 patients with Ewing's 
sarcoma had been seen. Of these 101 patients had the 
tumour in the appendicular skeleton. Their mean age was 
17 years [2-53 years]. 59 patients were male and 42 female. 
The majority of tumours were diaphyseal with 40 sited in the 
femur, 24 in the tibia, 16 in the humerus and 12 in the 
fibula. Limb salvage surgery had been carried out in 78 
patients with 54 having an endoprosthetic replacement 
following resection of the primary rumour, 23 having 
resection with or without a bone graft and 1 had a Tickhoff- 
Linberg resection for a tumour of the scapula. Only 3 
patients did not receive chemotherapy. In addition, 37

patients had radiotherapy including 6 who had undergone 
endoprosthetic replacement but there was concern that 
tumour spillage had occurred at the time of surgery.

Sixty-four per cent of patients followed for longer 
than 3 months were disease free at a mean of 52 months. 
Metastatic disease had been diagnosed in thirty-three per cent 
of whom eight-five per cent had died at a mean of 7 months 
from the diagnosis of the metastases. Only four per cent of 
patients developed local recurrence. The 4 year cumulative 
survival for those patients undergoing tumour excision and 
reconstruction with an endoprosthetic replacement was fifty- 
six per cent. It was hoped that the use of more modem 
chemotherapy regimens and increasing experience would 
improve these results even further.

ENDOPROSTHETIC REPLACEMENT OF THE 
DISTAL FEMUR FOR PRIMARY BONE TUMOURS
P Roberts, D Chan, R J Grimer, R S Sneath, J T Scales 
[Birmingham]

Over the last 16 years 135 patients, who were 
skeletally mature, have undergone endoprosthetic 
replacement of the distal femur for primary malignant or 
aggressive benign bone tumours. The prosthesis was based 
on a fully constrained Stanmore-type knee replacement. 
Medium follow up was 34 months [0-158 months] with 35 
patients being followed for over 5 years.

The cumulative success rate, when success was 
defined as an asymptomatic patient with an intact prosthesis, 
was 72% [59%-85% on 95% confidence limits] at 5 years 
and 64% [41%-87% on 95% confidence limits] at 7 years. 
13 patients have required amputation, 10 for local 
recurrence, two for infection and one for vascular 
complications. 17 patients have required, or will soon 
require, revision surgery [8 for loosening, 7 for infection 
and 2 for prosthetic fracture]. The overall incidence of 
infection was 6.8% with the majority being associated with 
the use of chemotherapy. Loosening occurred in 6%. It 
generally occurred with the femoral component and all the 
patients were young and very active.

Good or excellent functional results were achieved in 
92% out of the 71 surviving patients as assessed on the 
Musculo-Skeketal Tumour Society rating. Only 9 patients 
considered themselves disabled. When revision surgery was 
necessary the results had been most encouraging. Patients 
undergoing revision for prosthetic loosening had all retained 
good or excellent function. Whilst the results were less 
good with revision following infection, the authors 
nonetheless concluded that revision was preferable to 
amputation. The median age of patients was only 34 and 
it was clear that endoprosthetic replacement of the distal 
femur could satisfy the objectives of limb salvage surgery 
and produce excellent results in this young and physically 
active group of patients. 
Discussion

Dr. Craft commented that the overall survival rate 
was higher than 72% [authors accumulative success rate] 
since cases of prosthetic loosening or stem fracture could be

J BONE JOINT SURG [BR] 1991; 73-B: SUPP '
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The 5th Annual Meeting of the British Trauma Society took 
place at the John Radcliffe Hospital, Oxford, on 1-2 October 
1993. The Guest Lecturers were Professor Marvin Tile of the 
Sunnybrook Health Centre, Toronto ('Pelvic Disruption in the 
Polytrauma Patient') and Dr David Wilkinson of St Bartholo 
mew's Hospital, London (The History of Trauma Anaesthesia'). 
Scientific Presentations were as follows:

K. T. Boyd, C. Marshall, C. G. Moran (Newcastle upon 
Tyne, UK) Injuries related to car crime 'The joy-riding epidemic' 
'Joy-riding' is the term used somewhat inappropriately for the 
offence of taking a vehicle without the owner's consent. The 
crime is typically perpetrated by adolescent males who drive 
recklessly at high speed to achieve an exciting thrill. In certain 
areas, mainly deprived inner-city estates, there has been a great 
increase in this crime over the past few years. The aim of this 
study was to assess the effect of car crime on the trauma 
workload of a city hospital.

It comprised a prospective 9 month study of all patients 
admitted to hospital as a result of road traffic accidents. 
Newcastle General Hospital is a teaching hospital and regional 
centre for neurosurgery and plastic surgery. Patients comprised 
those admitted as a result of joy-riding or hit and run type 
accidents. Drivers of stolen cars, pedestrians or drivers of cars 
involved in collision with stolen cars were identified by inter 
view with police, relatives, the patient or witnesses. The injuries 
sustained by subjects, injury severity score (ISS), length of 
hospital stay, operations and major procedures were recorded.

A total of 1576 patients were admitted to the trauma unit. 
One hundred and fifty-two admissions were as a result of road 
traffic accident, and 20 (13 per cent) of the road traffic accidents 
were related to car crime. In this group 8 patients had an ISS 
> 16 and 6 were innocent bystanders. Three patients (1 joy-rider 
and 2 innocent bystanders) died as a result of car crime. The 
average length of hospital stay was 12 days (1-62 days) and the 
hospital inpatient costs estimated at £5200 per patients. Trauma 
related to car crime results in a significant amount of work and 
cost to the National Health Service and society. The majority of 
victims are innocent bystanders and urgent legal, political and 
social measures are required to reduce the 'joy-riding' epidemic.

K. B. Desai, W. J. Ribbans, G. J. Taylor, A. Hashemi-Nejad 
(London, UK) Skeletal injury in epileptics
This is the largest ever retrospective survey of skeletal injury in 
epileptics. It spans 4521 patient years covering 185,000 seizures 
(75 per cent male and 25 per cent female).

The mean age at entry into the survey was 32 years and at 
completion was 54 years. There was a total of 323 fractures and 
dislocations during the study period, only 34.6 per cent of which 
occurred during a fit (head and facial injuries being more 
common during fits, and other injuries being more common

© 1994 Butterworth-Heinemann Ltd 
0020-1383/94/OOS-B15-10

outside fits). Fit-related fractures occurred predominantly during 
grand mal seizures which represented only 17.8 per cent of the 
total recorded seizures.

The fracture frequency in these patients is 1 fracture every 
14.0 years (1/21.4 years unrelated to a fit) compared with 1/50 
years in a non-epileptic, representing an overall 4.3 x increased 
risk (3.2 x increased risk of fractures not related to fits). We found 
that patients sustaining a fracture had spent significantly longer 
on anti-epileptic medication than patients who did not sustain a 
fracture.

We have looked at fractures of the proximal femur and 
humerus and fractures of the ankle and wrist in greater detail, and 
once again found a markedly increased incidence for all fractures 
(9.9 x increased risk of intertrochanteric and ankle fractures) 
except those of the wrist.

In order to decrease the rate of skeletal injuries in epileptics, a 
high-risk group may be identified, in whom metabolic bone 
disease (e.g. osteomalacia) is found. Other factors may be low- 
physical exercise, low sunlight exposure and poor postural 
control - prophylactic measures for these patients and those on 
long-term medication should be considered.

L. Muir, D. Boot, D. F. German (Warrington, UK) The
epidemiology of pelvic fractures in the Mersey Region 
The Mersey Region Trauma survey was performed over 12 
months in 1989 and 1990 to study epidemiology of trauma in a 
population of 3,200,000. All trauma deaths, and all survivors 
with an injury severity score of 15 or over were included, giving 
a total of 1088 cases.

One hundred and fifty-seven patients were victims with a 
pelvic fracture and 115 reached hospital alive. The epidemi 
ology, hospital care and mortality are considered, but the specific 
management of the individual fractures is not. The principal 
conclusions were:

1. 20 per cent of all victims of blunt trauma have a pelvic fracture.
2. Pedestrians and those falling from a great height are espec 

ially vulnerable.
3. The mortality, operation rate and admission rate to ITU are 

all 50 per cent. One-quarter needed transfer to other units and 
one-half needed surgery.

4. Pelvic fractures are often associated with abdominal or lower 
limb injuries.

5. Beware the association with head or neck injury - leading to 
increased mortality.

6. Poor initial resuscitation and delayed surgery were signifi 
cantly more common in this group.

R. F. Adam, E. R. S. Ross (Manchester, UK) Outcome measures 
in operatively treated acetabular fractures
Different prognostic factors were studied which might influence 
the final outcome after surgery for these fractures. The first 31 
acetabular fractures operated on in this centre were studied
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Incidence of five common fracture types in an 
institutional epileptic population

K. B. Desai1 , W. J. Ribbans 2 and G. J. Taylor3
^oyal Postgraduate Medical School, Hammersmith Hospital, London, UK, 2 Royal Free Hospital, London, UK and 3 High 
Wycombe General Hospital, High Wycombe, Buckinghamshire, UK

We have reviewed 4521 patient-years and analysed 185 066 seizures 
to calculate the incidence of five common fractures in an epileptic 
population. Only 25.0 per cent of these fractures were known to have 
occurred during a seizure. When age and sex matched against a 
'normal population', there was an increased incidence of femoral neck 
fractures (5.2 x ), inter-trochanteric fractures (9.9 x ), ankle fractures 
(9.9 x ) and proximal humerus fractures (4.2 x ). Surprisingly, there 
was no increased incidence of wrist fractures. Overall, there was a 
4.3 x increased risk for all fractures and 3.2 x increased risk of 
fractures not related to fits. There was no evidence for the first fracture 
occurring at a younger age in this population. The possible causes of 
this greatly increased risk are discussed.

Injury, Vol. 27, No. 2, 97-100, 1996

Introduction

Of our population 0.4 per cent will become an epileptic and 
require long-term treatment with anti-convulsant drugs. It 
is recognized that epileptics have a high incidence of 
fractures, particularly during seizures..^Tolman et al. 1 
demonstrated that fractures were the single most costly 
problem in epileptic mentally handicapped patients. We 
have quantified the increased risk of fracture for a group of 
institutionalized epileptics compared with the 'normal 
population' by studying five common fracture types.

Methods
A retrospective study was performed on 202 residents at 
the Chalfont Centre for Epilepsy, Chalfont St Peter, 
Buckinghamshire, which was established in 1893.

The staff record detailed information upon the daily 
medical condition of the patients and the Centre represents 
an excellent epidemiological model for the study of injuries 
within a well defined and documented population. Infor 
mation was gathered from medical records, records of the 
local Orthopaedic Unit and direct contact with the staff 
and patients.

Five common fracture types, i.e. fractured necks of 
femur, inter-trochanteric fractures, ankle fractures, wrist 
fractures and neck of humerus fractures, were studied in 
greater detail and the incidence of these fractures was 
compared with a 'normal' population.

Results

Sample details
Forty-five (22 per cent) of the subjects were female and 157 
(78 per cent) were male. There were 4521.0 years of 
medical records available for examination representing an 
average of 22.4 years/subject (range 1 month — 60 years). 
Male records totalled 3391 years (75 per cent) and female 
records 1130 years (25 per cent). The age distribution was 
from 11 years to 85 years old. The average age at entry 
into the Centre was 32 years and the average age at 
completion of our study was 54 years.

Seizure type and frequency
There were 185 066 seizures recorded, representing an 
average of 40.9 seizures/person/year. Table I shows the 
distribution of seizure types recorded. The average 
number of different types of seizures per patient was 2.05.

General details of fractures and dislocation
A total of 323 fractures were recorded. Only 34.6 per cent 
overall and 25.0 per cent of the five specific fractures under 
review were known to have occurred during a convulsion. 
Eighty-five per cent of the five specific fractures which 
occurred during a seizure did so during tonic—clonic and 
partial seizures. These two seizure types together 
accounted for only 58.9 per cent of all seizures.

This population, on average, sustained 0.025 fractures/ 
year during a fit (one fracture every 40.4 years) and 0.047 
fractures/year unrelated to a fit (one fracture every 21.4 
years), giving an overall fracture frequency of 0.071 
fractures/year (one fracture every 14 years).

Table I. Classification of seizures, frequency of occurrence and 
fracture frequency

Seizure type and frequency % of Fits (N= 185 066)

Tonic-clonic (grand mal)
Absences (petit mal)
Myoclonic
Tonic
Atonic
Clonic
Partial seizures
Unclassifiable

17.8
6.9
1.9

11.3
16.9

0.1
41.1
4.0
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Table II. Fractures of the proximal femur: comparison with a 
normal population

Expected no. Actual r\o. Increased 
of fractures of fractures risk

Femoral neck fractures
All
Not in fits

Intertrochanteriq fractures
All
Not in fits

Total
All
Not in fits

2.51
2.51

1.62
1.62

4.13
4.13

13
7

16
13

29
20

x5.2
x2.8

x9.9
x8.0

x7.0
x4.8

Source of normal figures Hedlund et at.2

Table III. Fractures of the distal radius and ulna: comparison 
with a normal population

All
Not in fits

Expected no, 
of fractures

25.12 
25.12

Actual no. 
of fractures

24 
18

Increased 
risk

xO.96 
xO.72

Source of normal figure Falch3 .

Table IV. Fractures of the ankle: comparison with a normal 
population

All 
Not in fits

Expected no. 
of fractures

4.43 
4.43

Actual no. 
of fractures

44 
32

Increased 
risk

x9.93 
x7.72

Source of normal figures Nilsson*

Table V. Fractures of the neck ot humerus: comparison with a 
normal population

Expected no. Actual no. Increased 
of fractures of fractures risk

All
Not in fits

2.82
2.82

12
10

x4.26 
x3.55

Source of normal figures Horak and Nilsson 8 .

Table VI. Summation of the five individual figures

Expected no. Actual no. Increased Lidgren 
of fractures of fractures risk & Walloe'

Total
Male
Female

36.5
14.5
22.0

108
61
47

x2.96
x4.20
x2.10

x6
x9
x4

Fractures of the proximal femur Twenty-nine frac 
tures involved either the inter-trochanteric region or neck 
of femur. Hedlund et al.'s study2 was used for comparison. 
The expected incidence of fractures was calculated (by 
multiplying the incidence by the sample size) and com 
pared to the study findings (Table III).

There'was a 5.2-fold increased risk of femoral neck 
fractures (2.8-fold if fractures during fits are excluded). For 
inter-trochanteric fractures there was a 9.9-fold increased 
risk (which is 8.0-fold for fractures not occurring during 
fits).

The results reach statistical significance for fractures 
overall and fractures not during fits (Poisson distribution 
< 0.005 for all, except for femoral neck fractures out of fits 
for which it was <0.01).

Fractures of the distal radius There were 24 fractures 
of the distal radius and ulna in our study. Using Falch's 
study3 for comparison, this is not significantly different 
from the expected number in a normal population 
(Table III).

Fractures of the ankle There were 44 fractures of the 
ankle in the study. Nilsson's study4 was used for com 
parison.

The results are similar to that of the proximal femur. 
There is an overall increased risk of 9.9-fold, with the 
females in our group having a nearly 20-fold increased 
susceptibility (Table IV). The results reach statistical signi 
ficance for fractures overall and fractures not during fits 
(P< 0.005).

Fractures of the neck of humerus There were 12 
fractures of the surgical neck of humerus in our study. 
Horak and Nilsson's study5 was used to calculate expected 
incidence. Despite the small number of fractures, they still 
represent a 4.26-fold increase from the expected numbers. 
The largest increase is seen in the under 50s with a 8.2-fold 
increase in risk (Table V). The results reached statistical 
significance for fractures overall and fractures not during 
fits (P< 0.005).

Individual fracture analysis summated The number 
of fractures in this group is significantly higher for four of 
the five fractures with an increased risk of up to 10-fold. 
Moreover, the fractures occurring outside of seizures alone 
are significantly increased, except for wrist fractures.

For these five fracture sites, a normal population of 
similar size, age and sex distribution would expect to 
experience a total of 36.5 fractures. Our group experienced 
108 fractures overall (2.96-fold increase) with 81 occurring 
outside of fits (2.22-fold increase). For males, 61 fractures 
occurred compared to an expected number of 14.5 
(4.2-fold increase) and for females 47 compared to 22 
(2.1-fold increase) (Table VI).

Age distribution of the fractures The fracture incid 
ence outside a fit remains relatively constant at around 2 
times greater in each decade when compared with a normal 
population (Table VII). There is no trend to suggest that 
the first fracture in this population occurred at a younger 
age.
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Table VII. Age distribution of fractures

Age group

20-29
30-39
40-49
50-59
60-69
70-79

Expected no 
of fractures

1.25
2.90
5.10
9.50

10.30
6.20

Overall 
fractures

3
15
17
22
34
17

Non-fit 
fractures

3
6

12
16
28
14

Overall 
increased risk

2.4
5.2
3.3
2.3
3.3
2.7

Non-fit 
increased risk

2.4
2.1
2.1
1.7
2.7
2.3

Discussion

Previous studies looking at fracture incidence in epileptics 
have been smaller (Lidgren and Walloe6 examined 609 
patient-years, and Alien and Oxley7 670 patients years), 
compared to this study (4521 patients years).

The increased rate of bone injury in epileptics is often 
mistakenly attributed to injury during a seizure. We found 
only 25 per cent of the five fractures studied in detail and 
34.6 per cent overall, to have occurred during a seizure, 
compared with Lidgren and Walloe's overall figure of 37 
per cent.

Previously, much attention in the literature has been 
paid to unusual combinations of injury, e.g. bilateral 
anterior shoulder dislocations8, bilateral posterior shoulder 
dislocations and bilateral femoral neck fractures9, occasion 
ally suffered by epileptics. Whilst there is no doubt that 
these injuries do occur in epileptics, we found none of these 
types of injury in our group.

It has been reported that the incidence of fracture is 
approximately 1 in every 50 years 10 in a normal individual. 
Our study group had a known overall fracture rate of one 
in every 14.0 years and one in every 21.4 years for 
fractures not occurring during a fit. These are more 
conservative estimates than previous studies with Lidgren 
and Walloe6 estimating a fracture every 8.7 years overall, 
Alien and~OxTey 7 every 5.7 years and Nilsson et al. 11 every 
9.6 years.

Lidgren and Walloe6 in their smaller study found that for 
the five specific fractures, there was an" overall increase of 
6 x the expected fracture incidence, with males 9 X higher 
than expected and females 4 x larger than predicted. Our 
findings parallel their results, with an increased rate of male 
fractures compared to female fractures confirmed, although 
the scale of the increases are not so large. They found that 
the largest increases were found in the 45-65 age group, 
whereas our results showed no preferential age pattern.

Hansson et al. 12 showed a similar increased incidence of 
these fractures in mentally ill patients and attributed some 
of this increase to a combination of dietary deficiency, an 
increased propensity for stress fractures of the proximal 
femur and less protective mechanisms against falls.

Ribbans 13 showed an increased risk of sustaining a 
fracture during a grand mal seizure compared to other 
seizure types. This risk increases with increased overall 
seizure frequency, although not proportionally as the 
percentage of grand mal seizures tends to decline with 
increases in overall seizure frequency.

Reduced sunlight exposure can contribute to the devel 
opment of osteomalacia by decreased conversion of 
7-dehydrocholesterol to vitamin D 3 (cholecalciferol) in the 
skin. Alien and Oxley showed a significantly higher 
summer sunlight exposure in epileptics who did not

sustain a fracture, but this could not be isolated from other 
contributory factors, such as physical activity.

The ability of anticonvulsant drugs to induce bone 
changes similar to osteomalacia has long been recog 
nized14 . Phenytoin, phenobarbitone and primidone have 
been implicated in most papers on this subject (e.g. 15 ), but 
more recently carbamazepine has been shown to produce 
bone disorders similar to the other drugs 16 . Ribbans13 
found longer exposure to phenytoin and phenobarbitone 
in the decade prior to fracture when compared with a 
control group not sustaining a fracture.

There are other factors which may contribute to the 
increased fracture risk. An osteomalacic myopathy 17 is 
occasionally seen as a result of phenytoin and barbiturates, 
but more commonly, a mild peripheral neuropathy is 
observed with phenytoin. A permanent cerebellar syn 
drome, which among other features will produce ataxia 
and vertigo, has been described as a possible side effect of 
long-term phenytoin therapy. Some of the patients, by 
reason of the cause of their epilepsy, e.g. head trauma, may 
be mentally retarded and others may suffer from a more 
subtle impairment of higher cerebral function or even 
drowsiness and confusion as a result of the more sedative 
anticonvulsants.

Treatment with vitamin D for patients with biochemical 
and. radiological evidence of vitamin D deficiency is 
obviously required. Prophylactic therapy with vitamin D 
for patients on long-term anti-epileptic medication is more 
controversial. It has been advocated by Nilsson et al. 11 and 
Christiansen, Rodbro and fellow workers 18"22 . The merits 
of giving different preparations of the vitamin have been 
investigated and contested23 ' 24 with Tjellesen's group 
believing the vitamin D 2 increases the bone mass greater 
than D 3 .

We feel that certain 'at risk' epileptics can be 'targeted' 
for prophylactic therapy, e.g. those with a high overall 
annual fit frequency, particularly tonic-clonic seizures.

Lack of sunlight can only highlight any deficiency 
brought about by therapy and should be avoided, where at 
all possible. Care should be taken to ensure an adequate 
dietary intake of calcium and vitamin D. The maintenance 
of an adequate bone mass is partially dependent upon 
sufficient exercise and where possible, these patients, 
particularly if institutionalized, should be encouraged to 
take sufficient regular physical activity.

Wherever possible, all patients on long-term anti- 
epileptic medication and particularly, those presenting in 
fracture clinics, should be screened not only for indications 
of serum drug toxicity, but also for evidence of any 
metabolic bone disorder. If open reduction of fractures is 
required, consideration should be given to the need for a 
bone biopsy.

We also feel that further research is warranted in this



100 Injury: International Journal of the Care of the Injured Vol. 27, No. 2, 1996

field in particular to try and establish if there is any 
correlatio.i between serum anti-epileptic drug levels and 
fracture frequency.
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basicervical fracture with a dynamic hip screw. The authors 
suggest that the collapse of the femoral neck allowed the 
greater trochanter to impinge and lever on the acetabular 
lip, causing the dislocation. But the collapse of the femoral 
neck is a common complication of fractures treated by 
screw/plate devices.

In these two reports as in the case reported by Munjal 
and Krikler, 1 no evidence was found of infection although 
we know that infection can be a factor in dislocation after 
internal fixation of trochanteric fractures4.

A. Combalia

References
1 Munjal S and Krikler SJ. Dislocation of the hip following 

intertrochanteric fracture. Injury 1995; 26: 645.
2 Iwegbu CG. Dislocation of the hip following Ender 

nailing. A case report. / Bone Joint Surg [Am] 1981; 63A: 
839.

3 Reece AT, Oni OOA and Chan RNW. Nontraumatic 
dislocation of the hip following screw/plate fixation for a 
femoral neck fracture. / Orthop Trauma 1990; 4: 96.

4 Evans PEL. Septic dislocation of the hip after internal 
fixation of trochanteric fractures. Injury 1982; 13:185.

Author's reply

We are grateful to Dr Combalia for his interest in our case 
report and his helpful comments. Our literature search 
failed to identify either of the two cases he mentions. The 
circumstances of our case were different from both of the 
two previous reports cited. The initial insertion of the 
dynamic hip screw appeared to proceed without difficulty 
or complication, and there was no significant collapse of 
the femoral neck prior to the dislocation.

Following initial surgery the wound appeared to heal 
well with no erythema or any other signs of infection, and 
the patient's temperature remained normal. When the hip 
was reopened following dislocation, again there were no 
clinical signs of infection. We therefore still have no alter 
native explanation to offer for the dislocation other than 
that proposed in our case report.

S. J. Krikler

Needle thoracocentesis in tension pneumothorax: 
insufficient cannula length and potential failure

Mr Britten and his colleagues1 highlight an important 
problem in difficult cases of tension pneumothorax, i.e. the 
initial failure of needle decompression. I have had the 
unfortunate experience of this happening to a patient of 
mine. A normally thin, 36-year-old woman presented with 
a simple pneumothorax treated with dosed chest tube 
drainage. Unfortunately, the tube became displaced and 
widespread surgical emphysema of the upper thorax and 
neck occurred along with a left-sided tension pneumo 
thorax. Decompression with a 14-gauge cannula (brown 
Venflon) was not successful due to the thickness of the 
chest wall, abnormally expanded by the surgical emphys 
ema. Firm manual pressure over the area reduced the 
emphysema and I was able to introduce the trocar from the 
cannula, thus successfully decompressing the tension 
pneumothorax.

The trocar inside a Venflon is hollow to allow the flash 
back of blood to be seen once a vein is cannulated. In a 
brown (14 g) Venflon this trocar is considerably longer than 
the cannula which usually overlies it (7 cm versus 4.5 cm). 
The trocar would have breached the chest wall in all 
patients in this study.

The introduction of the trocar alone also has the advant 
age that it will not kink whilst in situ and therefore may be 
a safer temporizing measure before chest tube placement.

In cases of failed needle thoracocentesis with a cannula I 
would recommend the 'trocar alone' method as it takes 
little extra time to perform (the equipment is, literally, to 
hand) and may prove lifesaving.

G. T. R. Pattison

Reference
1 Britten S, Palmer SH and Snow TM. Needle thoraco 

centesis in tension pneumothorax: insufficient cannula 
length and potential failure. Injury 1996; 27: 321.

Incidence of five common fracture types in an 
institutional epileptic population

Desai et al. 1 have produced a significant contribution to the 
literature on this subject, more than trebling the patient 
years reported in the studies to which they refer.

Their results clearly show that the population in their 
study is at a greatly increased risk from four of the five 
fractures, although they do not appear to have assessed the 
statistical significance of their data.

In their discussion, they mention several possible factors 
which might contribute to this increased incidence. As the 
population in their study was resident in an institution, 
their subjects represent a highly selected sub-population of 
epileptic patients. In therefore seems unlikely that the 
expected numbers of fractures in populations of a similar 
age give a valid estimate of the study population risk of 
fracture. It would be helpful if data were given on the 
other possible influences, such as head injury, mental 
retardation, cerebral palsy, or myopathy or neuropathy. 
Whilst their data support the conclusion that institutional 
ized patients are at increased risk of fracture, it does not 
seem justified to attribute this implicitly to their epilepsy.

S. J. Krikler

Reference
1 Desai KB, Ribbans WJ and Taylor GJ. Incidence of five 

common fracture types in an institutional epileptic 
population. Injury 1996; 27: 97.

Author's reply
I would like to thank Mr Krikler for his kind words about 
our paper on fracture types in an epileptic population. We 
were aware of the potential false selection of this group of 
patients, hence we were careful to entitle our paper 'An 
institutional epileptic population'. However, the Centre 
from which the patients were studied is an extremely 
active unit. It lies within a large area of land which is 
actively managed by the staff and residents. This includes
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numerous workshops, and agricultural undertakings. 
Therefore, very few of the study population were denied 
regular exercise and active occupation. We are aware, 
however, of work, such as that by Hanson, regarding 
fracture rates in other groups of patients who require insti 
tutional care and this is quoted in our paper. The 
secondary influences such as head injury, mental retarda 
tion, myopathy and neuropathy, are acknowledged in our 
Discussion. However, these potential contributory second 
ary factors, which are often multiple, have not been fully 
recorded. Mr Krikler states that the statistical significance of 
the data has not been assessed. In the paper the statistical 
significance of each group of data has been assessed and

recorded, and was undertaken by Richard Morris, the 
Biostatistician at the Royal Free Hospital, whose work 
regarding this matter is acknowledged at the end of the 
paper.

While acknowledging the drawbacks of the paper 
outlined in the letter, we feel that they have been fully 
acknowledged in our paper; despite this the work remains 
a useful contribution to the literature on this subject. 
Gathering such large amounts of data in an accurate form 
can only be achieved when such clear records are available 
such as those recorded in a Centre.

W. J. Ribbans
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four patients had metastasis and the average tumour vol 
ume was 58mls. Rodiographlc appearances were similar to 
those of osteomyelitis. Seven biopsies were performed 
prior to referral; the initial erroneous diagnoses included 
osteomyelitis in six cases. At biopsy, the macroscopic 
appearances of Ewing's sarcoma may resemble pus. All 
patients received chemotherapy and eight patients required 
amputation for local control. Three patients have died and 
one is receiving palliative core; of these four patients, three 
were diagnosed within 18 weeks. This may suggest that 
these tumours behave aggressively.

Ewing's sarcoma of the foot often masquerades as osteo 
myelitis. A diagnostic delay may be avoided by always 
sending a histology sample when performing a biopsy of a 
suspected ostcomyelitic lesion.

LONGTERM CLINICAL AND RADIOLOGICAL 
FOLLOW-UP OF EXCISION OF THE 
METATARSAL HEADS IN THE RHEUMATOID 
FOOT
] L Hick*, S P Biswas, A R Taylor [Keltering, England] 
Miss J L Hicks, Stonelea Cottage, 24 Whislon Road. 
Cogcnfiot Norlhana NN7 INL

This study evaluates the results of excision of all five 
metartasal heads through a dorsal approach in the rheuma 
toid foot, assess the long-term results clinically and radi- 
ologicaUy, and compare these with those published on 
similar procedures.

Rheumatoid patients undergoing forefoot arthroplasty 
over a 16-year period were studied prospectively and 
assessed clinically and radiologicall. All five metartasal 
heads were excised through dorsil longitudinal incisions. 
Radiographs from immediately posl-operatively, and at the 
long-term follow-up visit, were correlated with clinica 
assessment

A literature review was performed.
One hundred and sixteen feet in 74 patients (24% male) 

were available. Average age wis 60 years, with mean 
duration of symptoms 18.6 years. The mean follow-up 
period was 5.14 yean. Delayed wound healing was the 
commonest early complication. 13% failing to heal within 
21 days, and 8% developing infections, with all by one 
controlled by antibiotic!.

At long-term review 65% feet had no pain, 19% mild 
pain. 12% had no improvement and 4% were worse, symp 
toms recurring 6-24 months after surgery, related to chan 
ges in the metaursal heads, hallux valgus, and lesser toe 
deformities. In 90% planter callosities had spontaneously 
resolved.

Seventy-five percent patients could wear normal foot 
wear. Eighty-four per cent had improved, comfortable foot 
function and longer walking distances.

Seventy-nine percent of feet showed significant radio- 
graphic changes at long-term follow-up:

These were:
Metatarsal regression -7%
New bone formation -72% (Extended neck 28%, Spike 

formation 18%, Nodule formation 26%) Correlation with 
symptoms was found only with plantarwards spike and 
nodule formation.

This is the only report of long-term clinical and radio 
logical follow-up of patients having this procedure, show 
ing it to be safe and effective. The results compare 
favourably with those published on similar procedures.

The radiographic changes have been previously unre- 
ported, and imply ways to prevent symptomatic 
recurrence. '

TTBIALIS POSTERIOR TENDINITIS: THE 
FORGOTTEN EPIDEMIC 
F S Haddad. G Berry, D Singh, J Angel [Stanmore] 
Mr F S Haddad, UBC Orthopaedics Richmond British 
Columbia, Canada

Twenty-six consecutive patients surgically treated by the 
senior authors were reviewed with particular regard to their 
presenting symptoms and signs, the number of doctors seen 
and the means by which the diagnosis was reached. There 
were 24 females and two males with a mean age of 54 
years (SD 12.8) at the time of symptom onset. 30% were 
hypertensive, 42% had been treated with corticosteroids in 
the recent past, and only one was diabetic. The mean lag

from the onset of symptoms to their first consultation was 
0.85 years (SD 1.9 - range 0-8.7 years), but the mean lag 
from the first consultation to diagnosis was 3.4 years (SD 
3.4 - range 0.1-13 years). An average of S.2 doctors (SD 2 
- range 2-10) were seen before a definitive diagnosis was 
reached. The majority were seen by more than 2 general 
practitioners, and more than 2 Orthopaedic surgeons.

The diagnosis was only reached after referral to our unit 
in 58% of cases. Although this is a small selected cohort 
with severe disease requiring surgical intervention, our 
findings are important. Dysfunction of the tibialis posterior 
tendon leads to significant morbidity and has far reaching 
economic consequences. It is usually under-diagnosed and 
under-treated. The consequences of such a failure an pain, 
deformity and loss of function. The typical presentation is 
of minimal symptoms in a middle aged or elderly patient. If 
these are not noted and appropriately addressed, permanent 
tendinous and ligomentous stretching will result ultimately 
necessitating surgical intervention.

Our results suggest the tibialis posterior tendinitls 
remains a "specialist" diagnosis, and that increased aware 
ness of this common disorder at a primary level is required. 
An educational programme directed at general practitioners 
and general Orthopaedic surgeons may well lead more 
appropriate early intervention.

BACTERIAL RECOLONISATION DURING FOOT
SURGERY: A PROSPECTIVE RANDOMISED
STUDY OF TOE PREPARATION TECHNIQUES
R A Brooks, D Hollinghurst, W J Ribbans, M Severn
[Northampton]
Mr R A Brooks, 175 Godstow Rood, Wolvercote, Oifont
OX28PG

i) To determine the rate of bacterial recolonisation during 
foot surgery following surgical preparation.

ii) to determine whether toe disinfection prior to surgery 
is improved by gentle scrubbing of toe clefts

iii) to identify whether covering toes during surgery 
affects the rate of bacterial recolonisation.

SO consecutive patients undergoing lower extremity sur 
gery in which the foot was to be included in the operative 
field were randomised into two groups for the purposes of 
skin preparation. Toes of 26 patients in group 1 were 
cleaned by gently scrubbing the toe clefts with a gauze 
swab soaked in topical antiseptic. Toes of 24 patients in 
group 2 were cleaned using a gauze swab held on a sponge- 
holding forceps which was pushed into each cleft; visual 
inspection confirmed that all skin in each cleft was covered 
in antiseptic solution. A sterile glove was used to cover the 
toes during surgery in IS patients in whom the forefeet 
were not to be operated upon. Bacteriological and fungal 
samples were taken for culture from the third and fourth 
web spaces i) prior to skin preparation, ii) post-preparation, 
prior to surgery and iii) at the end of the surgical 
procedure.

Skin preparation reduced the incidence of positive cul 
tures by 88%. There was no difference between the two 
groups in the preoperative cultures, but significantly more 
patients in group 2 (not-scrubbed) had positive bacterio 
logical cultures at the end of the procedure (29.2% group 2 
vs 7.7% group 1, p=0.048). Significant recolonisation was 
noted in those feet that were uncovered during surgery but 
not in those that were covered with a glove.

Preoperative skin preparation of feet by gentle scrubbing 
of loe clefts is associated with a lower rate of bacterial 
recolonisation than when toes are cleaned by simply cover 
ing the skin in antiseptic solution. Covering toes during 
surgery also reduces the incidence of recolonisation.

BRITISH ORTHOPAEDIC ASSOCIATION
FOR THE KNEE 

Chairman: N P Thomas [Basingstoke]
SHOULD MRI BE A ROUTINE INVESTIGATION
OF THE ACUTELY INJURED KNEE?
N C Hatrick, S Bryan, J Bingham, F W Heatley
[London]
Mr N C Hatrick, 35 Oathall Avenue, Haywards Heath,
West Sussex RH16 3ES

In the current financial climate primary care physicians are 
becoming increasingly concerned about the cost of special

ist referrals. There is pressure for direct access lo MRI for 
general practitioners and patterns of MRI utilisation are 
changing. We conducted a prospective, randomised study to 
determine the role and cost effectiveness of MRI in the 
management of acute knee injuries. 122 consecutive 
patients with acute knee injuries underwent routine clinical 
assessment, including Lysholm, SF36 and EuroQolEQSD 
scores, followed by an MRI. They were then randomised to 
one of two groups and seen by the consultant knee special 
ist a week later. In Group 1 the MRI result was available 
and in Group 2 it was not. The diagnoses and management 
plans of the orthopaedic trainee and the consultant knee 
specialist were recorded independently. The influence of 
the MRI scan on either of these processes was also recor 
ded. 114 patients completed the study. The orthopaedic 
trainee, consultant knee specialist and MRI obtained a 
correct and complete diagnosis in 44%, 72% and 68% of 
the patients respectively. The MR] scan altered the manage- 
ment plan in IS of the 114 patients and in S it lead to 
surgery for missed meniscal tears. There was no difference 
in functional outcome at six and twelve months between 
the two groups. We have found that inexperienced trainees 
have a high error rate but also a steep learning curve and 
the diagnosis and management plan of the knee specialist 
was seldom altered by the MRI scan. To reduce cons MRI 
should be used selectively and is particularly useful inia. A 
second injury to a previously injured knee

b. A knee that is not thought to be locked but still lacki 
full extension at >ix weeks to differentiate between menis 
cal injuries, ACL injuries and tprains of the medial 
ligament.

c. Knees that at six weeks are not responding to the 
management plan.

RECONSTRUCTION OF THE POSTEROLATERAL
CORNER OF THE KNEE
L Hijazi, A Amis
Mr I Hijazi, 3A Windermert Avenue. London NW6 6LP

Induce posterolateral knee instability to cadaveric knees in 
vitro, observe the changes in these Icnees to posterior 
displacement(Pd), vanis-valgusfV-V) rotation, internal- 
external rotation(IR-ER) and coupled external rotatioo- 
(CER) and test the efficacy of three commonly used 
surgical procedures in restoring posterolateral knee 
stability.

Cadaveric knees were damaged with an anleromediil 
force to the proximal tibia causing combined varut and 
hyperextension. 3 methods of reconstruction were tested on 
each knee. These were the Larsoo (LI), modified lanon 
(L2, figure of eight reconstruction) and Mullet (M) popli 
teal reconstruction. A hamstring graft was used for the 
Lanon techniques and biceps tendon for MuIIer technique.

Pd was considerably increased in damaged knees espe 
cially at low angles of flexion (0, 30j. Ml reconstruction'! 
reduced this displacement but all failed to restore to intact 
level, their stabilising effect was more evident in larger 
flexion angles (P< 0.0001). L2 was the most successful in 
correcting Pd. V-V rotation was considerably increased in 
damaged knees and all reconstruction methods were able to 
correct this lo a certain degree. Only L2 was able to restore 
V-V stability to intact level (P< 0.009). CER was grossly 
increased in the damaged Icnees. All reconstructions cor 
rected CER to near intact levels and all over-corrected CER 
in 90° of flexion. L2 was the most effective and the Muller 
popliteal reconstruction the least. ER was considerably 
increased in damaged knees in all angles of flexion espe 
cially si 0 and 30' All reconstruction's corrected ER to 
intact level at 30° of flexion, overcorrected ER at 900 of 
flexion and failed to do so in full extension (P<0.027). 
Again, the modified Larson was the most effective in 
correcting external rotation.

Knees with PLRJ showed gross changes in Pd (especially 
in low angles of flexion), V-V, ER and CER. The Larson, 
modified Larson and Muller popliteal reconstruction failed 
to restore overall knee stability to intact level. The most 
effective reconstruction was the modified Larson and th« 
least was the Muller popliteal reconstruction. The modified 
figure of eight Larson attempts to reconstruct both the 
lateral collateral and popliteo-fibulor ligaments and this '» 
may account for its superiority over the other t*» 
techniques.

J BONE JOINT SURG [BR] 2000; 82-B:SUr?l
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Bacterial Recolonization During Foot Surgery: A Prospective Randomized 
Study of Toe Preparation Techniques

RA Brooks, D Hollinghurst, WJ Ribbans and M Severn
Northampton, UK

ABSTRACT

Fifty patients undergoing foot or ankle surgery were ran 
domized into two groups for the purposes of toe prepara 
tion. Twenty-four patients underwent a standard prepa 
ration which included placing antiseptic between the toes 
while 26 were additionally cleaned by sliding a gauze 
swab soaked In topical antiseptic back and forth several 
times. Povidone Iodine followed by chlorhexldine in alco 
hol was used In both groups. All toes were covered by a 
sterile glove during surgery unless the toes themselves 
were to be operated upon.
Bacteria were cultured from the toe clefts in 4% of all 
patients immediately following preoperatlve disinfection. 
Significantly fewer patients whose toes had been addi 
tionally scrubbed (group 1) showed bacterial recolonlza- 
tlon at the end of surgery compared with those undergo 
ing a standard prep (group 2) (7.7% vs 20.8%). We con 
clude that additional scrubbing of toe clefts prior to sur 
gery reduces the Incidence of recolonization of bacteria 
during the surgical procedure.

INTRODUCTION

Elimination of all bacteria from toe clefts prior to foot 
surgery is difficult. Limited space between the toes 
impairs access for application of antiseptic agents. A 
further reservoir of bacteria exists in the nail folds that 
may not be penetrated by topical agents.Bi13 In addition 
to standard preoperative disinfection with topical anti 
septic agents, measures to reduce the risk of contami 
nation during foot surgery may include formally scrub 
bing each toe cleft in turn and separately covering the 
forefoot in a sterile wrap. There is little evidence to 
suggest whether these additional techniques are effec-
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tive in reducing the levels of bacteria on the skin during 
surgery.

Zacharias et al18 found that 9 of 12 patients undergo 
ing foot surgery had positive results from bacterial cul 
tures prior to surgery even after a minimum of ten min 
utes of skin preparation with povidone iodine, while one 
of the three who were negative at the start of surgery 
showed positive cultures at the end of the procedure. 
They conclude that, unless the toes are to be operated 
upon, the forefoot should be covered in a separate ster 
ile drape. However, sealing the toes in a warm moist 
environment might stimulate bacterial recolonization 
and therefore still contribute to the risk of infection.

The technique of toe preparation is also important; in 
many departments, this is undertaken by scrubbing the 
clefts with a gauze swab or sponge in addition to the 
standard preparation of the remainder of the foot. 
Scrubbing of this delicate area, however, may result in 
bacteria from deep in the skin being brought to the sur 
face and so this technique may not be more effective 
than simple cleaning.

We have conducted a prospective randomized study 
in order to investigate the effect of scrubbing the toe 
clefts in addition to simple antiseptic cleansing on the 
incidence of bacterial colonization before and after foot 
surgery and whether it is affected by additional scrub 
bing of the toe clefts. We have also evaluated the influ 
ence of a separate sterile cover over the toes upon 
bacterial recolonization during surgery.

MATERIALS & METHODS

All patients undergoing surgery in which the foot was 
to be included in the operative field were considered for 
study. Patients were only excluded if there was evi 
dence of pre-existing infection or if surgery was to be 
performed outside normal working hours such that the 
laboratory would be unable to process microbiology 
samples immediately. Surgery in each case was per 
formed by two of the authors (RAB & WJR) or a senior 
podiatrist; when not acting as surgeon, one of the three 
was usually present as assistant and so the surgical
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team was similar in each case.
50 consecutive eligible patients were randomized by 

computer into two different groups for the purposes of 
toe disinfection; Group 1 (cleft scrub group) consisted of 
26 patients (10 male, 16 female, age (mean ± SD) 47.7 
± 17.8). In this group, a gauze swab soaked in topical 
antiseptic was held between two towel clips which 
allowed the clefts between each toe to be gently 
scrubbed in turn {figure 1). Twenty four patients (9 
male, 15 female, age 47.2 ± 21.0) were randomized to

Fig. 1: Technique of cleaning toe clefts (Group 1).

group 2 (standard scrub group); in these patients, toes 
were cleaned using a gauze swab held on a sponge- 
holding forceps which was pushed into each cleft in 
turn; visual inspection confirmed that all skin in each 
cleft was covered in antiseptic solution, but the toe 
clefts were not scrubbed with the "to and fro" motion as 
in group 1. Two patients in group 1 and one patient in 

, group 2 were diabetic, 1 patient from group 1 and three 
/from group 2 had rheumatoid 
arthritis and one patient in 
group 2 was taking oral 
steroids.

According to our usual prac 
tice, toes in both groups were 
cleaned twice; initially with 
Povidone-lodine USP 10% w/v 
in alcohol and then with 
Chlorhexidine Gluconate 0.5% 
w/v in 70% v/v industrial methy 
lated spirit. The time spent in 
preparing the foot was the 
same in each group. Therefore 
the difference between the two 
groups that the study was 
designed to evaluate was that 
in group 1 the toe clefts under 
went additional scrubbing with

Foot & Ankle IntemationalA/ol. 22, No. 4/April 2001

antiseptic solution while the toe clefts in group 2 were 
simply moistened with the same antiseptic agents over 
the same period.

Bacteriological toe swabs were taken from the third 
and fourth clefts and skin scrapings from the same sites 
were taken for fungal cultures. Three sets of cultures 
were taken for each patient; the first (pre-preparation) 
was taken immediately prior to toe disinfection, the sec 
ond (post-preparation) at the start of surgery, after dis 
infection aTi'd the third (post-surgery) at the end of the 
procedure'prior to application of dressings. The toes 
were separately covered during surgery with a glove 
according to our usual practice whenever surgery was 
not to be performed on the forefoot. Toes were there- 
fore covered in 7 patients (27%) in group 1 and 8 
patients (33%) in group 2. Antibiotic prophylaxis con 
sisting of 1.5g cefuroxime was given prior to surgery in 
procedures which involved either bony resection or 
insertion of metalwork (61% group 1, 54% group 2). 
Note was taken of the length of the procedure and 
whether the patients subsequently developed infection, 
determined as evidence of local cellulitis, wound slough 
or discharge. Statistical analysis was performed using 
the Mann-Whitney Test for quantitative data and Chi- 
squared Test for categorical data.

RESULTS

Results of bacteriological and fungal cultures are 
summarized in Table 1. Thirty-nine patients underwent 
elective surgical procedures while 11 patients under 
went surgery following trauma. For the purposes of 
analysis, culture results were considered to be positive 
if any bacteria, regardless of number of species, were 
isolated or negative if none was found.

Table 1: Summary of Bacterial and Fungal Results

Antibiotic Prophylaxis (%) 
Glove Over Toes (%) 
Length of Surgery, mins. (median, range)

Positive 
Bacteriology - No. 
patients (%)

Pre-preparation 
Post-preparation 
Post-surgery
Intra-operative 
recolonization*

Positive Fungal Post-preparation 
Culture - No. of Post-preperation 
patients (%)

' Recolonization represents bacteria identified on 
preparation cultures.

Group 1 (26) 
(Cleft Scrub)

16(61.2) 
7 (26.9) 

45 (10-235)
23 (88.5) 

0 
2 (7.7)

2 (7.7)

0 
1 0-8) 

0

post-surgery cultures

Group 2 (24) p 
(Standard Scrub)

13(54.2) 0.197 
8 (33.3) 0.215 

40 (15-210) 0.370
23 (95.8) 0.337 

2 (8.3) 0.133 
7 (29.2) 0.048 (slg)

5 (20.8)

4(16.7) 0.030 (Slg) 
3(12.5) 0.259 
3(12.5) 0.063

that were not present on post-
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There was no difference between the two groups in 
the length of surgery, the proportion given antibiotic 
prophylaxis and in the use of a glove to cover the toes. 
Pre-preparation swabs cultured 87 organisms in the toe 
clefts of 46 of the 50 patients (92%) who made up the 
whole study group. The most common species was 
coagulase negative Staphylococcus (39 feet) followed 
by diptheroids (16 feet) and mixed anaerobes (15 feet). 
Skin preparation reduced the number of positive swabs 
to two organisms (coagulase negative Staphylococcus 
and diptheroids) in two feet, both in the standard scrub 
group (group 2), identified on post-preparation cultures. 
No organisms were cultured from the cleft scrub group 
(group 1) on post-preparation cultures, but this differ 
ence between groups was not significant. However, 
there was a significant difference in the incidence of 
positive toe cultures at the end of surgery (post-surgery 
cultures) in those whose toe clefts were additionally 
scrubbed (group 1) compared to those undergoing stan 
dard scrub (group 2) (7.7% vs 29.2%, p = 0.048) (see 
table 1). This represents recolonization, defined as the 
finding of bacteria on post-surgical swabs not present 
on post-preparation swabs, in 2 patients (7.7%) in the 
cleft scrub group (group 1) compared to 5 (20.9%) 
patients in the standard scrub group (group 2).

The frequency of recolonization was not dependant 
on the length of surgery; recolonization was seen in 
16% of feet undergoing operations of less than 45 min 
utes compared to 21% of feet for which surgery was 
longer than 45 minutes (c2 = 0.66).

The effect of covering the toes with a glove is shown 
in Table 2. The proportion of feet showing positive cul 
tures changed from one patient (6.7%) after preparation 
to two patients (13.3%) at the end of surgery in those 
feet covered by a glove. In those in whom a glove was
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Table 2: Bacteriological Cultures In Covered vs. Uncovered Toes

Toes Covered (1S)Toes Uncovered (35) p

Length of Surgery, mins (median, range)

Positive Bac^n^ogy 
No. of patients (%)

60(10-235)
14 (93.3)

1 (6.7)
2(13.3)

not used, the incidence of positive cultures showed an 
increase from one patient (2.9%) after preparation to 
seven patients (20%) at the end of surgery. 
Recolonization therefore occurred in six patients (17.1 
%) where toes were uncovered during the surgical pro 
cedure compared to one patient (6.7%) when toes were 
covered. This difference is not statistically significant. 

A difference in the frequency of positive fungal culture

results was observed between the groups on initial cul 
ture (table 1); this was not affected by skin preparation 
and neither was recolonization observed during surgery 
for either scrub group.

Three patients in our series developed a wound infec 
tion. Two patients were in the standard scrub group 
(group 2) and one was in the cleft scrub group (group 
1). The infecting organism in two cases was 
Staphylococcus aureus and Klebsiella oxytoca in the 
third." In none of these three patients was the infecting 
organism identified in any of the three sets of cultures. 
These infections resolved rapidly; two patients were 
treated with oral antibiotics while the third received 
intravenous antibiotics and required removal of an 
underlying screw.

DISCUSSION

The technique of application of antiseptic agents is 
important. Bacteria in normal human skin reside deep 
in the follicles of the hair and sebaceous glands. 
Scrubbing the skin in order to reach these areas might 
seem likely to improve the efficacy of antiseptic agents, 
but this may cause damage to the epithelium and 
expose more bacteria that would otherwise have lain 
dormant in the deeper skin layers. Pre-operative hand 
scrubbing has not been shown to be more effective than 
washing alone9 and it cannot therefore be assumed that 
scrubbing the toe clefts will reduce either infection or 
the finding of positive bacterial cultures. This study 
shows that scrubbing the toe clefts does not affect the 
immediate bactericidal rate, but it is associated with a 
lower incidence of recolonization during surgery.

In the knowledge that any skin, and particularly toe 
clefts, cannot be free from bacteria, barrier methods to

limit spread are important. 
Placing a sterile glove 
over the toes, a technique 
that is widely practiced in 
the United Kingdom, is the 
simplest method of 
achieving this. Although 
we observed a lower inci 
dence of bacterial recolo 
nization when toes were 
covered during surgery,

we have been unable to demonstrate statistical signifi 
cance in a study of this size.

While this study demonstrates differences in the inci 
dence of recolonization of bacteria during surgery which 
was dependent on scrub technique, correlation with a 
difference in infection is still required. Three of our 
patients developed a wound infection and in none of 
these could the infecting organisms be identified in

40(15-210)
32 (91.4)

1 (2.9)
7 (20.0)

0.497
0.426
0.429
0.282
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operative cultures. Published infection rates following 
foot surgery are 1 -2%3/l and a study of several hundred 
patients in each group is therefore required to demon 
strate a link between bacterial counts and infection. 
Conclusions must therefore be limited by the under 
standing that these observed differences have not yet 
been shown to have clinical significance, but this does 
not detract from the surgeon's aim, in preparing the foot 
for surgery, to minimise the opportunity for contamina 
tion of the surgical field by host bacteria. We therefore 
conclude that bacterial recolonization of toe clefts is 
reduced by scrubbing each toe cleft individually prior to 
foot surgery. Further study is required to determine the 
effect that this might have in limiting postoperative 
wound infection.
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Haemorrhage through the ampulla of Yater

WJ. Ribbans, R.E. Pounder and I. Lindsay
Academic Department of Medicine and Department of Morbid Anatomy, Royal Free Hospital School of Medicine 
Rowland Hill Street, Hampstead, London N W3 2PF, UK.

Summary: A patient with chronic pancreatitis presented with a series of massive upper gastrointes 
tinal haemorrhages due to bleeding into the pancreatic duct. This report emphasizes the value of intensive 
investigation before surgery, since it may be impossible to identify the site of bleeding at laparotomy.

Case report

A 70 year old retired dock porter presented to his local 
hospital with a haematemesis. He had always been 
healthy apart from a 1 month episode of epigastric 
pain 3 y earlier. He gave no history of either drug or 
alcohol abuse.

The patient's presenting haemoglobin was 4.5 g/dl. 
A laparotomy was performed at that hospital for a 
presumed bleeding peptic ulcer, but a gastrotomy 
revealed only gastritis. Over the next 10 weeks the 
patient had four further episodes of haematemesis and 
melaena, and was managed conservatively with multi 
ple blood transfusions, cimetidine and carbenoxolone. 
Upper gastrointestinal endoscopy on three occasions 
failed to reveal the source of haemorrhage.

Four months after the first haematemesis, the 
patient was referred to the Royal Free Hospital. On 
examination the spleen tip could be palpated. Elective 
endoscopy revealed possible gastric varices and a 
prominent ampulla of Vater. The only laboratory 
abnormality was a raised gamma glutamyl transpep- 
tidase (142 U/l, normal 7-30 U/l).

Two days after admission the patient had epigastric 
pain for several hours, followed by a 2 litre 
haematemesis. Emergency endoscopy again failed to 
identify the source of haemorrhage, but fresh blood 
was noticed near the ampulla of Vater. Emergency 
selective mesenteric arteriography revealed a blocked 
dorsal pancreatic artery (Figure 1) and an absent 
splenic vein with gastric varices (Figure 2). Ultrasound 
revealed a 2cm semi-cystic mass in the pancreas, 
mfero-posterior to the splenic vein and anterior to the 
superior mesenteric artery (Figure 3). Endoscopic re 
trograde cholangio-pancreatography (ERCP) re 
vealed a distorted pancreatic duct, apparently due to

Correspondence: R.E. Pounder, M.A., M.D., F.R.C.P., 
Academic Department of Medicine, Royal Free Hospital, 
London NW3 2QG, UK 
Accepted: 6 March 1984

Figure 1 Elective mesenteric arteriogram. Blocked dor 
sal pancreatic artery (arrow).

chronic pancreatitis, with an 8 x 32mm cavity con 
taining a single filling defect (Figure 4). As the ERCP 
cannula was withdrawn clots of blood came from the 
ampulla of Vater.

At laparotomy, there appeared to be a mass in the 
body of the pancreas, macroscopically like a carcin 
oma but without evidence of metastasis. The distal 
pancreas, to the level of the superior mesenteric artery, 
and the spleen were resected to control the recurrent 
haemorrhage. The patient made an uneventful re 
covery and has not rebled during 2 y of follow-up.

The pancreas showed a mottled cut-surface in which 
the normal lobular architecture was replaced by areas 
of paler, ill-defined haemorrhage. Histologically there 
was no evidence of malignancy. The appearance was 
that of chronic pancreatitis with survival of islets in an

© The Fellowship of Postgraduate Medicine, 1985
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Figure 2 Venous phase of the arteriogram. Numerous 
gastric varices (arrow) and an absent splenic vein.

Figure 4 Endoscopic retrograde pancreatogram. A dis 
torted pancreatic duct containing a single filling defect 
(arrow). A pyelogram is superimposed on the pancreatic 
duct.

otherwise fibrotic gland. The vessels showed signs of 
previous damage: organizing and recanalized 
thrombi, and extravasated iron pigment with some 
recent thrombus. Neither a single bleeding point nor 
cystic dilatation was found in the specimen.

Discussion

The pancreas is an unusual source of upper gastroin 
testinal haemorrhage. Patients with chronic pan 
creatitis bleed from other parts of the upper gastroin-

F1gure3 
(arrow).

Ultrasound. Semi-cystic mass in the pancreas

testinal tract: gastritis, peptic ulcer and portal hyper 
tension are all common, especially in alcoholics. Even 
in a series of patients with haemobilia, only 7 had 
haemorrhage originating from the pancreas (Sand- 
blom, 1972). Up to 1976, there were reports of only 39 
patients who had haemorrhaged through the ampulla 
of Vater - and none had been assessed endoscopically 
(Van Kemmel et al., 1976).

Seventy-eight percent of patients in one series who 
bled from the pancreas had chronic pancreatitis 
complicated by pseudocyst formation, the remainder 
bled from pseudoaneurysms due to pressure necrosis 
and enzyme digestion by expanding pseudocysts, 
which have no epithelial lining (Frayssinet et al, 
1978). The splenic artery was most commonly affec 
ted, but the gastro-duodenal, pancreatico-duodenal, 
gastric and hepatic arteries, as well as the aorta, have 
also been involved (Britnall et al., 1974). The 
pseudoaneurysm may erode and bleed into the 
stomach, duodenum, transverse colon, common bile 
duct, or peritoneal cavity. Haemorrhage may occur 
spontaneously or after surgical drainage of the 
pseudocyst. Least commonly haemorrhage may occur 
through the ampulla of Vater (Britnall et al., 1974; 
Rosch et al., 1976; Pasquali & Corsi, 1973; Kaplan et 
al., 1980).

Bleeding from the pancreas is not always associated 
with pseudocyst formation; it may occur during acute 
haemorrhagic pancreatitis, be associated with spon 
taneous aneurysms of the splenic artery, or be due to 
pancreatic neoplasia which may cause either local 
bleeding or local portal hypertension, due to splenic 
vein thrombosis.
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The patient described in the present report is 
unusual as he did not give a history of chronic 
pancreatitis apart from a 1 month episode of undiag- 
nosed abdominal pain. The dorsal pancreatic artery as 
well as the splenic vein were both occluded. As no 
malignant tissue was identified, and the patient re 
mains healthy, it is assumed that the vascular distur 
bances were due to chronic pancreatitis with bleeding 
from an unknown vessel into the pancreatic duct - 
probably due to distal splenic venous hypertension. 
Although cystic dilatation of the pancreatic duct was 
seen on both ultrasound and ERCP, there was no 
classical pancreatic pseudocyst.

Angiography, ultrasound, endoscopy and ERCP 
(Britnall et ai, 1974; Rosch et a!., 1976; Kaplan et at, 
1980) have all been used to identify bleeding from the 
pancreas. In this patient it was only after the use of all

four techniques that an exact pre-operative diagnosis 
was achieved.

Although bleeding pancreatic vessels have been 
embolized, this patient already had an obliterated 
pancreatic artery. The distal pancreatectomy and 
splenectomy may have cured him either by resection of 
an underlying bleeding vessel or by elimination of the 
distal splenic venous hypertension.
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Retroperitoneal Abscess Following 
Sclerotherapy for Hemorrhoids

W. J. RIBBANS, B.Sc., M.B., B.S., A.G. RADCLIFFE, M.B., F.R.C.S.

Ribbans VVJ, Radcliffe AG. Retroperiloneal abscess following sclero- 
therapy for hemorrhoids. Dis Colon Rectum 1985^28:188-189.

A case report of a patient who underwent submucosal injection sclero- 
therapy for hemorrhoids is presented. Subsequent necrosis of the 
underlying tissues produced a rectal perforation and retroperitoneal 
abscess, which necessitated emergency laparotomy and defunctioning 
colostomy. Healing of the perforation allowed later closure of the 
sloma. A brief review of the known complications of this technique has 
been made. It would appear that necrosis and perforation with abscess 
formation can be added to this list. [Key words: Sclerotherapy for 
hemorrhoids]

INJECTION SCLEROTHERAPY is a widely practiced, 
effective, and generally safe method of treating first- and 
second-degree hemorrhoids. We describe die first reported 
case of rectal perforation and retroperitoneal abscess fol 
lowing injection Sclerotherapy.

Report of a Case

A 36-year-old man had been seen as an outpatient complaining of 
anal discharge and pruritus ani. Investigations, including rectal 
biopsy, sigmoidoscopy, and barium-enema, revealeddiverticula in the 
sigmoid colon and first-degree hemorrhoids. He had had an ischiorec- 
tal abscess drained 14 years previously. There had been no recurrence or 
evidence of a complicating fistula. The hemorrhoids were injected in 
the routine manner with 5 percent oily phenol with no immediate 
obvious distress.

Twelve hours later, he was admitted as an emergency with severe 
right iliac fossa pain, which was rapidly becoming generalized, and

Received for publication August 14, 1984.
Address reprint requests to Dr. Ribbans: 112 Wembley Hill Road, 

Wembley, Middlesex, England.

From Northwick Park Hospital and Clinical Research Centre,
Harrow, Middlesex, England

lower abdominal tenderness and guarding; bowel sounds were absent. 
On examination, the hemoglobin was 14.6g/dl and white cell count of 
23.8 X lOVml with predominant neutrophils. Laparotomy revealed a 
substantial collection of seropurulent fluid in the retroperitoneal space 
behind the rectum. The peritoneum was incised and the Quid drained. 
A Yeates drain was placed in the pelvis and a defunctioning transverse 
loop colostomy performed.

Postoperatively, the pa dent received metronidazole, gentamicin and 
erythromycin. He required close postoperative surveillance in the 
intensive therapy unit for several days because of hypotension. The 
peroperative aspirate of the retroperitoneal fluid grew beta hemolytic 
Streptococcus pyogtnes, which was sensitive to benzyl penicillin. 
Fourteen days postoperatively, a Gastrografin® enema demonstrated a 
small leak of contrast from the distal part of the rectum posteriorly (Fig' 
1). Four weeks later, he still complained of lower abdominal pain and 
tenderness per rectum. He had a hemoglobin of 10.8g/dl (c.f. 13.5 g/dl 
two weeks previously) and a white cell count of 11.6 X lOVml. Ultra- 
sonography demonstrated no fluid collection in the pelvis. The pain 
abated over the next month. Eight weeks later, a repeat barium-enema 
showed no evidence of leakage following which the colostomy was 
closed.

Eight months after the original operation, the patient has an ade 
quately functioning bowel with no evidence of any further problem- 

Comment

It would appear that the submucosal phenol injection 
produced necrosis of die surrounding muscle wall a*1" 
subsequent posterior rectal perforation and a retroperito 
neal abscess. No similiar complication has been described 
before, although one case of rectosigmoidal necrosis 
necessitating resection has been reported. 1
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FIG. 1. Gastrografin® enema demonstrating leak of contrast from 
rectum posteriorly.

Superficial necrosis, injection ulcers, and submucous 
abscesses have been reported previously. Other sclero- 
therapy complications include transient discomfort and 
pain, bleeding, portal embolism causing epigastric pain, 
strictures due to excessive inflammatory reaction, oleo- 
granulomas, hematuria, prostatic abscesses, and fistu 
las. 2 - 3 S. pyogenes has only once been implicated as a 
complication of sclerotherapy producing septicemia.4 A 
transient bacteremia involving predominantly gut organ 
isms is reported to occur in about 8 percent of cases 
following injection sclerotherapy.5 Rectal perforation 
due to necrosis can now be added to this list of rare 
complications.
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KIENBOCK'S DISEASE: TWO UNUSUAL CASES

W. J. RIBBANS

From the Northwick Park Hospital, Harrow, and Wexham Park Hospital, Slough

Two unusual cases of Kienbock's disease are reported. The first is of a young woman whose 
presenting feature was spontaneous rupture of the flexor pollicis longus tendon. This is the first 
reported case in which such a rupture was the presenting feature of the condition. The second is 
of a 71-year-old woman with scleroderma and Raynaud's disease who did not develop her 
Kienbock's disease until late in life. The literature contains no older patient with this condition 
and a likely association is made between the avascular necrosis and the vasculitis associated with 
this connective tissue disorder.

Since its first description in 1843 by Peste, lunatomalacia 
has been the subject of many theories regarding its 
aetiology and pathogenesis. Whatever the initiating 
cause, vascular embarrassment appears to be the 
common terminal event.

KienbOck (1910) believed that it occurred as a sequel 
to traumatic disruption of the blood supply. Detailed 
research by Gelberman et al. (1980) on the lunate's 
vascular anatomy reveals that one or two major nutrient 
vessels enter through the dorsal and volar poles, but in 
l°7o there is no dorsal contribution. They described an 
extensive branching and anastomosing intraosseous 
network with three common patterns: Y, X and I.

There appears to be a certain "at risk lunate" with 
either a limited intraosseous blood supply (I pattern) or 
deficiency in dorsal vessels. Gelberman believed that the 
vascular studies supported a theory of repeated trauma 
with compression fractures and segmental interruption 
of the intraosseous blood supply.

A history of severe wrist trauma is the exception rather 
than the rule. Only 2% of horizontal lunate fractures 
developed Kienbock's disease in Stahl's work (1947) and 
the literature contains only one case which developed 
following lunate or perilunate dislocation. Beckenbaugh 
et al. (1980) reported that 67% of patients had evidence 
of fracture or fragmentation at the time of diagnosis, 
although earlier radiographs confirming the presence of 
unhealed fractures were not available.

There are isolated reports of Kienbock's disease 
occurring in association with other abnormalities. 
MacNicol (1982) described a case of capitate and 
trapezoid coalition with lunatomalacia. He felt that this 
produced excessive stress upon the lunate. Castagnoli et 
al. (1981) described its occurrence in a patient with gout 
and felt that the intra-articular effusion produced by the 
inflammatory reaction raises intra-articular pressure, 
enough to exclude neighbouring nutrient vessels.

Rooker and Goodfellow (1977) found five patients 
with athetosis or spasticity who developed the condition 
and believed it to be due to the flexed wrist posture.

Received: 31 March 1987
Mr. W. J. Ribbaru, B.Sc., F.R.C.S. (Ed). Orthopaedic Department. Northwklc Park
Hospital. Watford Road, Harrow. Middlesex HA1 3UJ

Lanzer et al. (1984) described a case of Kienbock's and 
sickle-cell disease and believed the necrosis to be caused 
by intravascular stasis.

Case reports

Case 1
A 27-year-old East African Asian woman complained of 
a sudden inability to flex her right thumb. She was left- 
handed and worked as a book-binder. She denied 
trauma, pain, tenderness or restriction of use in either 
the hand or the wrist.

Examination revealed full passive movements at the 
interphalangeal joint of the thumb but no active flexion. 
Examination of the rest of the hand and wrist found no 
other abnormality. A diagnosis of spontaneous rupture 
of the flexor pollicis longus was made.

Fig. 1 Radiograph of right wrist of patient 1 showing Grade II 
Kienbock's disease of the lunate.

VOL. 13-B No. 4 NOVEMBER 1988 463
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Radiological examination revealed an abnormally- 
shaped lunate with evidence of avascular necrosis, i.e. 
Grade III Kienbdck's disease (Fig. 1).

At operation the tendon was found to have ruptured 
within the carpal tunnel due to attrition from irregular 
lunate fragments. The lunate was removed and a silastic 
replacement inserted. Palmaris longus tendon was used 
as a graft for the thumb flexor.

Three months later, the silastic lunate dislocated 
posteriorly and was removed. The tendon continued to 
function well and one year later the patient was" pain-free 
and exhibited 70° of palmarflexion and 70° of 
dorsiflexion of the wrist.

Case 2
A 71-year-old widow was seen at an orthopaedic clinic 
following a Colics' fracture of the left wrist seven 
months previously. She now complained of pain in the 
other (i.e. right) wrist, which had been present for 
several months, but denied any trauma to this side either 
at the time of the Colles' fracture or since. Examination

Fig. 2 Radiograph of right hand of patient 2 at the time of 
presentation. Kienbock's disease of the lunate.

Fig. 3 Radiograph of right hand of patient 2 taken six years before 
Figure 2. No evidence of Kienbock's disease.

revealed tenderness over both volar and dorsal aspects of 
the wrist. The hands were shiny and indurated, with 
slight flexion deformities at the interphalangeal joints 
and palpable subcutaneous calcified nodules.

Her ranges of movement were 40° of dorsiflexion, 20° 
of palmarflexion and 30° each of ulnar and radial 
deviation.

Radiological examination showed that the lunate had 
become sclerotic, fragmented and collapsed (Fig. 2). 
Widespread degenerative changes were seen in other 
carpal joints and soft-tissue calcification in the digits 
noted. For the previous 25 years, the patient had 
suffered from calcinosis, scleroderma and Raynaud's 
disease. She was taking Inositol Nicotinate and 
Cinnarizine for her vasopastic condition. An X-ray of 
the hand taken six years previously showed no 
abnormality of the lunate (Fig. 3).

Initial treatment was with a splint and physiotherapy. 
At five months follow-up, the pain had diminished and 
she was driving her car. The range of movement had not 
improved.

Discussion

Unusual features of Kienbock's disease are demonstra 
ted in these patients.

The former was a young Asian woman, working in a 
sedentary occupation, who developed the condition in

464 THE JOURNAL OF HAND SURGERY
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her non-dominant hand. She presented with an attrition 
rupture of a flexor tendon in the carpal tunnel. There 
was no other feature suggestive of avascular necrosis of 
the lunate.

Hallett and Motta (1982) stated that 20 such attrition 
ruptures had occurred in conditions other than those due 
to rheumatoid arthritis. Only two of these ruptures 
occurred in assocation with KienbOck's disease (James, 
1949; Hallett and Motta, 1982). In both of these 
cases.tendon rupture occurred in patients with many 
years of pain and discomfort in their wrists. This is the 
first reported case in which spontaneous tendon rupture 
was the presenting feature of the condition.

The second case was in an older woman. She lived a 
relatively sedentary life and gave no history of trauma. 
Her age of 71 is equal to that of the oldest reported 
patient (Jain, 1982). It is known from previous 
radiographs that she developed the condition after the 
age of 65. It seems likely that the vasculitis associated 
with her connective tissue disorder and the increased use 
of the right hand during protracted convalescence from 
her left Colics' fracture contributed to the avascular 
necrosis.
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Traumatic Medial Displacement of a Rotalok 
Uncemented Acetabular Component

A Case Report

G. J. Charnley, FRCS, J. Ridge, FRCS (Ed), and W. J. Ribbans, MCh, FRCS Orth

Abstract: The failure of uncemented acetabular components has been described in 
association with component wear, disassembly, and proximal migration. The authors 
report a case of medial displacement following minor trauma some 18 months after 
surgery. The component involved differs in design from both press-fit, porous-coated 
or screw-in, fully threaded acetabular cups. The authors suggest that additional screws 
should be inserted to enhance long-term stability. Key words: hip arthroplasty, unce 
mented acetabular components, complications.

Failure of an uncemented acetabular cup, at an 
early stage due to medial displacement or following 
femoral dislocation, has been described. 8 Modular 
disassembly, both early and late, has also been docu 
mented. 7 - 9 - 13 Late failure of screw-threaded cups 
with proximal migration, component wear, and an 
immunologic granulomatous response has previ 
ously been reported. 2 - 6 - 10-''

We report a case of medial displacement of a ce- 
rnentless acetabular component that relies on a single 
interrupted screw thread and superomedial peg for 
fixation.

Case Report

A 59-year-old, high-demand patient with primary 
osteoarthritis had received a cementless right total 
hip arthroplasty at another institution unit some 18 
months before presentation. The prosthesis used was 
a Freeman femoral component (Corin, Circencester, 
U.K.) with a Rotalok cup (Corin) (Fig. 1). The hip

From (hi Orthopaedic Surgery Unit, Tits Knyjl free ItMpital. Lon- 
Aw. United Kingdom.

Reprint requests: G. J. Charnley. FRCS, c'o Avon Orthopaedic 
Center, Bristol BSIO, U.K.

had performed well, but after a stumble in his shower 
the patient complained of pain in his groin, and ra 
diographs showed anteromedial displacement of the 
acetabular component <Fig. 2).

The . patient was undergoing treatment for an 
esophageal carcinoma diagnosed 6 months before his 
fall. Due to a recent course of chemotherapy he was 
immunocompromised and thus unable to undergo 
immediate revision surgery. He managed to continue 
walking, albeit with some discomfort, with the hip 
prosthesis acting effectively as a hemiarthroplasty.

When the patient's general health allowed, a revi 
sion of the acetabular component was performed via 
a lateral approach. The hydroxyapatite-coated femo 
ral component was firmly fixed in the femur. Access 
to the acetabulum was difficult as the Freeman femo 
ral prosthesis is designed to retain much of the calcar 
for increased stability and to reduce femoral migra 
tion.'- 4 The original ceramic head was removed to 
facilitate removal of the loose titanium-backed ace 
tabular component. It was noted that the fossa of the 
peg was enlarged inferomedially, but there was no 
evidence of infection or metastatic disease.

In view of the patient's poor, long-term prognosis 
and in order to enable early mobilization, a 52 mm 
cemented, Muller-iype, high-density, polyethylene



222 The Journal of Arthroplasty Vol. 9 No. 2 April 1994

Fig. 1. Postoperative radiograph after primary right total 
hip arthroplasty.

cup was chosen and a new 28 mm chrome-cobalt 
head was attached to the femoral component (Fig.
3).

The patient made an uneventful postoperative re 
covery and was discharged 10 days after surgery, able 
to walk with the aid of one walking stick. He died 6 
months after surgery from his esophageal carcinoma. 
The hip had remained comfortable and allowed ex 
cellent function.

Discussion

The Rotalok cup is partly a sphere that is locked 
in the acetabulum without tapping and by a single 
rotation. An interrupted, single screw thread at the 
mouth of the prosthesis provides preload and is said 
to avoid the stress shielding seen with fully threaded 
screw-in cups. 3 The superomedial peg controls align-

Fig. 2. (A) Anteroposterior and (B) lateral radiographs 
showing medial displacement and rotalion of acetabular 
component.

ment during insertion and resists subsequent toggle 
and till.' The metal backing and polyethylene cup 
subtend an angle of only 140° to avoid impingement 
with the calcar-retaining femoral prosthesis. The cup 
design allows optional insertion of the supplemen-
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Fig. 3. Postoperative radiograph after revision to a ce 
mented acetabular cup.

lary screws through portholes in the liner. A hy- 
droxyapatite version is available for clinical assess 
ment, but on the standard liner there are no other 
features to encourage bony ingrowth or stability.

In this case it would appear that the initial fixation 
had been adequate. The enlargement of the fossa, 
possibly caused by some later loosening in combina 
tion with the trauma, caused the component to rotate

over 90°. We suggest that the single screw and peg 
are not sufficient to maintain long-term fixation.

Although additional screws, if improperly located, 
are not without their risks, we would suggest that if 
the standard titanium cup is used, additional superior 
screws should routinely be inserted to enhance sta 
bility. 5 - 12
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THE EFFECT OF PROTECTIVE GLOVES ON THE 
DEXTERITY OF ORTHOPAEDIC SURGEONS

Phillips AM, Birch NC, Ribbans WJ.
Royal Free and Royal National Orthopaedic Hospitals,
London, ENGLAND.

Using tests normally employed to monitor the rehabilitation of 
hands after peripheral nerve injury, the performance of 25 orthopaedic 
surgeons was assessed whilst wearing no gloves and whilst wearing 4 
different glove combinations: single latex, double latex, latex - Kevlar 
glove - latex and IsAffn-Kevlar/Medak glove -latex. Kevlar and Medak 
are synthetic materials used in the manufacture of gloves designed to be 
worn between latex gloves to reduce the risk of sharp injury during 
surgical procedures. The effect of learning with each sequence was 
neutralised by randomising the glove order. Completion times for each 
test were recorded, and where appropriate, error rates were noted. 
Simple sensory tests took progressively longer to perform so that using 
the thickest glove combination led to the completion times being 
doubled. Error rates increased dramatically whilst using the thicker 
gloves. Tests of stereognosis also took longer with the thicker gloves so 
that using the thickest glove combination led to the completion times 
being tripled and error rates again increased dramatically. However, 
motor tasks did not take significantly longer to complete. We conclude 
that if a procedure is unlikely to rely on fine sensory discrimination (eg. 
total knee replacement) then these gloves are to be recommended for 
their protective effect and are unlikely significantly to affect 
performance. However, if fine sensory discrimination is likely to be of 
importance during the procedure (eg. hand surgery) then these gloves 
will cause significant sensory deprivation resulting in longer operation 
times and possibly less satisfactory results. Penetrating injury is also 
less likely to occur in these types of operations. We would therefore not 
recommend their use in these situations.
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.This issue is again packed with details of new products and we 
have included features on Custom Implants and Cementless 
Hips. I hope readers find this of interest.
The OPN Review which is published every two years and 
includes details of products published in OPN over the previous 
two years will this year be produced on CD ROM. This will 
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and facilities to Bookmark and print items.

Mike Whitaker

Editor: Mike Whitaker
Assistant Editor: Jane Whitaker
Editorial Assistant: Pat Slade
Copyright © 1996 by Medical Magazines
Published in
the UK by: Medical Magazines
Typeset by: Lines & Text
Printed by: Simpson Drewett and Co Ltd
Orthopaedic Product News
9 Sibford Road, Hook Norton, Oxon OX 15 5LA
Tel: + 44 (0) 1608 737504 Fax: +44 (0) 1608 730475
E-mail: editor@orthopod.demon.co.uk
Web Site: www.justresults.co.uk/opn.htm

OPN is available on subscription at £20.00 U.K., 
£26.00 Europe or £38.00 elsewhere (Airmail).
Every effort is made to ensure that information given in this magazine 
is accurate but no legal responsibility is accepted by the Editor or 
Publisher for errors or omissions in that information. Readers are 
recommended to contact manufacturers direct. Views expressed by 
contributors are not necessarily shared by OPN.

Orthopaedic Product News

JUL I AUG I SEP 1996

NEWS
News

COMPANY NEWS
Company News & Appointments

8 NEW PRODUCTS
Keep up to date

22 INTERNET JARGON EXPLAINED
Article by: Michael J Dolan

25 THERAPEUTIC LIMB COOLER
Article by: Richard J King FRCS

27 FUTURE EVENTS
Courses, Seminars & Exhibitions

30

33

DOUBLE JEOPARDY? HEPATITIS & 
H.I.V. AN ORTHOPAEDIC VIEWPOINT
Article by: Mr W.J. Ribbans FRCS

CUSTOM IMPLANTS
Product Feature

37 THE USE OF AN INTERMEDIARY IN 
TOTAL JOINT REPLACEMENT
Article by: Mr Ronald Furlong FRCS

A 4 CEMENTLESS HIPS
Product Feature

FUTURE FEATURES
Next Issue: Oct 1996

Knee Prostheses 

Dec 96: Hip Prostheses 

Mar 97: Upper Limb Implants

FRONT COVER The ABG II Acetabular Cup System
The ABG II Cup is an improved addition to the ABG Cement-Free Hip system - a system that achieves 
excellent fixation and stability, followed by early biological, secondary fixation, through its unique 
hydroxyapatite coating. The advanced characteristics of the ABG system are supported by clinical reviews with up to seven years follow up. The ABG II cup builds on the success of the original design by 
incorporating improvements to address the issues of wear and material debris. These include: The 
reduction or elimination of screw holes, with the option of a 5-hole or No-hole cup; A new snap-fit 
locking mechanism; Duration™ stabilisation of the polyethylene insert - an innovative stabilisation 
process that improves the durability and strength of polyethylene. Details on request from:

Howmedica International Ltd. 622 Western Avenue, London W3 OTF England 
Tel: 0181 896 7600 Fax 0181 896 7800

Reader Enquiry Card No 1



ARTICLE

"Double Jeopardy" ?? Hepatitis and H.I.V. 
An Orthopaedic Viewpoint

Author: Mr W J. Ribbans M.Ch., F.R.C.S. Orth.
Consultant Orthopaedic Surgeon, Northampton General Hospital

Honorary Senior Lecturer, Royal Free Hospital School of Medicine, Hampstead

Precautions to minimise the risk of infection during surgery 
has always been of cardinal importance in Orthopaedic 
practice. Increased recent concerns over viral transmission, 
especially H.I.V. and the various hepatitis infections, has 
heightened awareness for all of us responsible for delivering 
optimal care, purchasing equipment, and laying down 
guidelines on safety. Every precaution must be taken to 
establish effective practices to minimise the risk to patient 
and staff alike.

By mid-1992, 10-12 million people had been infected 
with H.I.V. Eighty per cent of those people live in developing 
countries. In U.S.A., 1:250 people have H.I.V. 1 and 
A.I.D.S. has become a leading cause of death in the under 
45 years age group. For the United Kingdom, recent figures 
suggest 22,000 confirmed cases of H.I.V.2 - a prevalence in 
the general population of around 1:2,500 (ten times less 
than America). However, there is an uneven distribution 
of cases throughout the country with 71% of known cases 
concentrated within the 4 Thames regions. In pregnant 
women, there is a twenty times increase in the number of 
H.I.V. cases in London compared to the country as a 
whole.

A recent C.D.C. survey suggests that the incidence of 
H.I.V. in U.S. Emergency Rooms varies between 0.2% 
and 8.9%3 , although some Major Trauma Centres' figures 
may well be higher, with one study demonstrating a 19% 
incidence for those patients admitted with penetrating 
trauma (representing a 47.5x increased risk compared to 
the normal population), and another of 25% for those 
suffering violent deaths.

A recently competed study of nearly 500 adult Ortho 
paedic Trauma admissions, to the Royal Free, Hampstead 
revealed a prevalence of 1.26%, which represents a 32x 
increased risk compared to the overall population.

Studies have demonstrated that less than two-thirds of 
patients testing H.I.V. +ve are aware of their status. 
History-taking has been reported as identifying less than 
two-fifths of subsequently proven H.I.V. + ve cases. How 
ever, all patients in the Royal Free survey were accurately 
predicted.

Hepatitis B is lOx more common than H.I.V. in U.S.A., 
with over 5% showing evidence of exposure to the virus, 
however, only 1:20 develops a chronic carrier state 1 . Hepa 
titis C is still relatively uncommon with c. 500,000 of the 
American population snowing evidence of exposure (c. 0.25%), 
although if infected by the virus, the risk of developing 
chronic carrier status is higher at 1:10. The Royal Free 
survey surprisingly identified a reversal of the prevalence 
of Hepatitis B and C in their trauma admissions. Hepatitis 
B was found in only 1 patient (0.2%), whereas 19 (4.0%) 
were Hepatitis C positive. In the 16-50 years age group, 
the Hepatitis C prevalence rose to 8%. Overall, the Royal 
Free research demonstrates alarmingly high prevalences. 
However, it is unlikely to represent the true prevalence 
outside of inner city units. Seroconversion following a 
contaminated H.I.V. needlestick injury has been reported 
to be approximately 0.5%4. Injury in operating rooms is

much greater than officially reported. Eighty six per cent of 
surgeons admitted to at least one needle stick injury per year 
although only 12% of such incidents were reported. Several 
pessimistic reports from U.S.A. have estimated the cumula 
tive Orthopaedic career risk of H.I.V. seroconversion, if 
working in major Trauma centres, as between 1-10%. How 
ever, a C.D.C. survey of 3,420 Orthopaedic surgeons only 
found 2 (0.06%) who were H.I.V. 4-ve and both admitted 
high risk behaviour5 . The C.D.C. in 1993 have reported 32 
known cases of occupationally acquired H.I.V. in U.S. 
Another 69 H.I.V. cases, which are possibly linked to occu 
pational exposure were described6 . There has been no reported 
case of known definite transmission of H.I.V. from patient 
to staff in the operating room, although the possibility 
cannot be confidently denied. It has recently been reported 
that 4 health care workers in the U.K. have contracted 
H.I.V. through occupational exposure2 .

Hepatitis B infection following needle stick injury may be 
lOOx more likely than for H.I.V. Seroconversion rate has 
been reported to be as high as 6-30%. Hepatitis C, following 
needlestick injury, is estimated to be between 4-10%. The 
incidence of exposure to Hepatitis B and C is high in Ortho 
paedic surgeons. By retirement age, American Orthopaedic 
surgeons have demonstrated a 26% incidence of exposure to 
Hepatitis B and 1.4% for Hepatitis C.

There has been concern over the increased risk of infec 
tion peri-operatively in patients with compromised immune 
systems such as in H.I.V. One paper reported 100% infec 
tion after surgery on open tibial fractures in H.I.V. +ve 
patients (c.f. 14% in controls). Similar concerns have been 
expressed in elective Orthopaedics, with haemophilic H.I.V. 
+ ve patients showing a higher than expected incidence of 
septic arthritis of knees. The decision to operate on such 
patients must be taken on an individual basis and include 
such factors as the degree of handicap, life expectancy and 
prognostic factors like the level and trend of the CD4 count. 
Orthopaedic surgeons are increasingly going to be faced 
with requests to undertake procedures upon H.I.V. positive 
patients. A review of open joint surgery on H.I.V. +ve 
haemophilics at the Royal Free did not demonstrate an 
acceleration in their level of immunity, as judged by declining 
CD4 counts.

Screening of donated blood in Transfusion Centres has 
become increasingly sophisticated. While the risk of H.I.V, 
transmission via transfused blood is not zero, it is progres 
sively less likely, with recent estimates from America at 
1:600,000. However, transmission of H.I.V. and Hepatitis 
via implanted allograft bone remains a risk during Ortho 
paedic surgery. The first recorded case of Hepatitis B trans 
mission was in 1954, while 3 cases of Hepatitis C transmis 
sion via allograft have been reported in U.S.A. since 1990. 
H.I.V. has been acquired in 2 well reported cases in America. 
The first from a live donor who had been inadequately 
screened for high-risk factors, and the second from a cadav 
eric donor, who had tested H.I.V. +ve, but was obviously 
within the 'window' of seroconversion at the time of death. 
Buck (1989) estimated that rigid screening should reduce

30 Orthopaedic Product News Jul/Aug/Sep 1996



the incidence of H.I.V. transmission in allograft bone to 
1:1,667,600 compared to 1:161 for no screening based 
upon American prevalence figures at the time.

In 1985, the Centres for Disease Control (C.D.C.) developed 
the strategy known as Universal Precautions to address 
concerns over H.I.V. transmission in medical settings'. In 
1991, the B.O.A. published a report dealing with the pro 
blem of cross-infection in Orthopaedic operating 
theatres8 .

The best method of protection is undoubtedly prophy 
laxis, and, for Hepatitis B, Great Britain has been forward 
in attempting to reduce risks to surgeons and patients 
alike. From July 1994, all U.K. surgeons, undertaking 
exposure prone procedures, needed to provide evidence of 
immunity against Hepatitis B, either through natural 
immunity or following a course of immunisation. Unfortun 
ately no such vaccine is presently available for Hepatitis C.

What are reasonable precautions to take in the operating 
theatre to minimise the risk of transmission of pathogens 
found within bodily fluids?

Orthopaedic procedures on any high risk patient require 
fundamental changes in the normal routine of operating 
rooms. Experienced staff and no-touch techniques reduce 
risk. Diathermy and stapling devices are preferable to 
scalpels and suture needles. Taper-point needles and con 
tainers to house and dispose of blades and needles should 
be available. Pulsed lavage should always be used in con 
junction with adequate shields to prevent staff exposure 
and droplets falling back onto the wound. Instruments 
and drapes should be fixed by means of non-penetrating 
clips. All contaminated swabs should be bagged immedia 
tely. The end of every procedure should be followed by the 
thorough cleaning of the room.

Double latex gloving has been shown to substantially 
reduce the risk of cutaneous exposure to blood. Develop-' 
ments such as inner gloves with vegetable dye can increase 
surgeon awareness of outer glove damage. One study 
found an overall glove perforation rate for orthopaedic 
procedures of 30%, with 80% of perforations involving the 
thumb and index fingers. Increased risk factors included 
surgery greater than one hour, increasing surgical senior 
ity (!!), wound closure, and hip and trauma operations. 
Whereas double gloving cannot prevent percutaneous needle- 
stick injury, the increased wiping effect of the extra glove 
can reduce the volume of inoculated blood.

The increasing need to develop gloves with increased 
resistance to cut and needlestick injury has seen the 
development of a range of 'heavier duty' gloves. One study 
found that the addition of a middle Repel glove between 2 
latex gloves reduced the incidence of inner glove perfora 
tion from 30% to zero. A recent study at the Royal Free 
which objectively analysed the reduction in such functions 
as tactile appreciation and dexterity when using thicker 
protective gloves, including Repel-Lite and Lifeliner, found 
the anticipated reduction in sensibility but not the reduction 
in motor function with the thicker glove combinations 
that had been anticipated.

Surgical masks will not act as barriers to virus particles 
contained within aerosol spray created by high speed drills. 
Ventilated, fully enclosing hoods are an obvious alternative. 
Direct contact with the conjunctiva of the eyes from 
droplets or the aerosol spray produced by high speed drills 
is a potential source of viral spread. Ordinary corrective 
glasses are not adequate protection. Visors, or closely- 
fitting goggles, provide better, but not perfect, alternat 
ives. In high risk cases, ventilated hoods should be avail-
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able. However, studies have demonstrated that there is still 
a reluctance of surgeons to take up these measures to fully 
protect themselves.

In known, and potential, high risk cases, the best protec 
tion, to prevent blood and other products reaching feet and 
legs, is the use of boots impervious to penetration.

The optimal surgical drape must possess a high degree of 
resistance to penetration and tear with an absorbent outer 
surface to reduce fluid run-off. The use of pouches below 
the wound can reduce floor contamination. Surgical gowns 
require, in addition, the properties of comfort and 'breathe- 
ability'. Cotton fabrics fail on many of these characteristics 
and in their place have been developed special weaves of 
cotton, cotton polyester mixture fabrics, laminated fabrics 
and synthetic microporous polyester fabrics. The use of 
complete body suits combining ventilated hoods and gowns 
has been readily accepted in North America, but less so in 
this country. The suits reduce the risk of patient and staff 
cross-contamination, and the filtered air supply provides a 
cool working environment while ensuring complete body 
cover. Communication can be difficult through the visor 
against a background of the filtered air exchanges, and we 
have found a small increase in operating time when the suits 
are used for high risk cases. On economic grounds, the 
added expense of the suits added less than 0.5% to the total 
in-patient cost for Total Knee Replacements in our H.I.V. 
and Heptatitis C +ve haemophiliac patients at the Royal 
Free. Overall, the considerable advantages for infection 
control of these suits would appear to outweigh the added 
economic expense, especially in high-risk cases - whether 
they be trauma or elective cases.

It is clear that Orthopaedic patients, particularly trauma 
admissions, carry a much higher risk of being infected with 
Hepatitis or H.I.V. This has been clearly shown in the 
U.S.A. and new figures from this country show similar 
trends. The nature of Orthopaedic surgery, with the presence 
of sharp bone fragments, implants such as wires and trans 
fixion pins, and instruments such as high speed drills, saws 
and osteotomes, potentially exposes staff to blood-borne 
pathogens on a frequent basis. The risk of contraction of 
such diseases is small for staff, but should never allow an 'air 
of complacency' to develop within operating rooms. A high 
index of suspicion for high-risk cases, regular, safe operating 
standards for all procedures, and, when necessary, the avail 
ability of protective items of clothing should be standard 
practice in all Orthopaedic units.
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Twenty-five orthopaedic surgeons underwent eight 
motor and sensory tests while using four different 
glove combinations and without gloves. As well as 
single and double latex, surgeons wore a simple 
Kevlar® glove with latex inside and outside and then 
wore a Kevlar and Medak® glove with latex inside and 
outside, as recommended by the manufacturers. The 
effect of learning with each sequence was neutralised 
by randomising the glove order. The time taken to 
complete each test was recorded and, where appro 
priate, error rates were noted.

Simple sensory tests took progressively longer to 
perform so that using the thickest glove combination 
led to the completion times being doubled. Error rates 
increased significantly. Tests of stereognosis also took 
longer and use of the thickest glove combination 
caused these tests to take three times as long on 
average. Error rates again increased significantly. 
However, prolongation of motor tasks was less 
marked. We conclude that, armed with this quantita 
tive analysis of sensitivity and dexterity impairment, 
surgeons can judge the relative difficulties that may be 
incurred as a result of wearing the gloves against the 

benefits that they offer in protection.

The increasing risk of blood-borne viral contamination of 
health workers and surgeons in particular has led to 
several studies into the effect of increasing the thickness of

Correspondence to: Mr W J Ribbans MCh(Orth) FRCS(Orth), 
Consultant Orthopaedic Surgeon, Northampton General Hospi 
tal, Cliftonville, Northampton NN1 5BD

surgical gloves on their ability to allow organisms to 
penetrate them (1,2).

Our objective was to test our hypothesis that these 
gloves would impair sensory and motor performance and 
to analyse the extent to which the various modalities are 
affected. The outcome of this study will help surgeons 
make informed choices about whether potential benefits of 
these gloves are offset by sensorimotor impairment.

Subjects, materials and methods

Orthopaedic Registrars, Senior Registrars and Consul 
tants (18 at the Royal Free Hospital and seven at the 
Royal National Orthopaedic Hospital) were used as 
subjects for this study to attempt to quantify the effect 
of wearing gloves intended to protect surgeons operating 
on 'high-risk' patients. Tests of sensory and motor 
function, normally used to measure progress after 
peripheral nerve damage, were used to assess perfor 
mance parameters quantitatively. Surgeons performed 
eight tests under five conditions. These conditions were:

1 Wearing no gloves at all.
2 Wearing a single latex glove.
3 Wearing two pairs of latex gloves.
4 Wearing the latex-Repel-Lite®-latex combination as 

recommended by the manufacturers.
5 Wearing the latex-Lifeliner®-latex combination as 

recommended by the manufacturers.

Gloves were supplied by DePuy International and we 
used their Repel-Lite and Lifeliner gloves. The former is 
a woven glove liner containing a synthetic fibre called
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Kevlar® which renders the glove significantly more cut 
resistant than a cotton equivalent (manufacturer's data). 
The latter is similar, but augmented with Medak®—a 
processed natural hide which is puncture-resistant and 
covers the volar aspect of the fingers and distal palm. 
These gloves are intended for single-use and to be worn 
between two latex gloves. A sterile gel is also supplied to 
ease donning.

The order in which the surgeons wore the gloves was 
randomised to negate the effect of learning,

The tests are in common use in the Occupational 
Therapy Department at the Royal National Orthopaedic 
Hospital for assessment of the rehabilitative progress of 
patients with upper limb peripheral nerve injuries. They 
are

1 Texture matching

Three cubes on a single rotating axis with different 
texture materials on each of the four surfaces.

We recorded the time taken to align one set of three 
identically textured surfaces, eg corduroy, then proceed 
ing immediately to match another set of three identically 
textured surfaces, eg sandpaper, while wearing a 
blindfold. The frequency with which errors were made 
were recorded.

2 Point discrimination

Three cubes on a single rotating axis with one, two or 
three metal studs on three of the surfaces and one surface 
with no studs. We recorded the time taken to align three 
identical surfaces (eg three studs on each) then proceeding 
immediately to match another three (eg unstudded) 
surfaces, while wearing a blindfold. The frequency with 
which errors were made was recorded.

3 Stereognosis with 2-D visual cue

We recorded the time taken to extract five wooden objects 
from a cotton bag to match five pictures displayed to the 
subject on a card. The bag contained ten objects: five 
identical to the pictures and five slightly different objects. 
The frequency with which errors were made was 
recorded.

6 Motor function—tripod grip (thumb, index and 
middle finger)

We recorded the time taken to transfer 20 marbles, one at 
a time, from one bowl to another using the tripod grip.

7 Motor function—use of forceps—dominant hand

We recorded the time taken to transfer 20 wooden 1 cm 
cubes, one at a time, from one bowl to another using 
forceps in the dominant hand.

8 Motor function—use of forceps—non-dominant 
hand

We recorded the time taken to transfer 20 wooden 1 cm 
cubes, one at a time, from one bowl to another using 
forceps in the non-dominant hand.

Differences between the completion times for the 
thickest glove combination (Latex-Lifeliner-Latex) 
against double latex and no gloves at all were calculated 
using Student's paired t test (two-tailed).

Results

Sensory tests took approximately twice as long to perform 
in the thicker gloves compared with no gloves. However, 
the increased times for performing motor tests were 
modest in comparison. Figure 1 and Figure 2 show the 
magnitude of the differences for the individual tests with 
each of the glove tests.

Student's t test revealed significant differences in 
completion times for all motor tests and all sensory tests 
while wearing the thickest glove combination when 
compared with double latex (P< 0.0001 for motor tests 
and P = 0.008 for sensory tests) and also compared with no 
gloves (P< 0.0001). Error rates also increased very 
significantly with thicker gloves compared with double 
latex (P<0.0001) and no gloves (P<0.0001) (Fig. 3).

There was no significant effect of learning. Randomisa 
tion of the order of wearing different glove combinations 
led to an equal distribution for each run of tests. There 
was no significant reduction in completion times by the 
fifth run (P> 0.075, Student's t test, two-tailed for paired 
data).

4 Stereognosis without visual cue

We recorded the time taken to extract and identify five 
objects from a tin of lentils while not being able to see 
them. Each subject was foretold that the objects were: a 
screw, a pair of forceps, a piece of cotton wool, a button 
and a coin.

5 Motor function—pincer grip (thumb and index 
finger)

We recorded the time taken to transfer 20 marbles, one at 
a time, from one bowl to another using the pincer grip.

Discussion

In vitro tests comparing the ability of gloves to clean a 
needle as it passes through (the 'wiping-effect') have 
demonstrated that a rate of HIV contamination of culture 
medium of 90% with only a single layer can be reduced to 
approximately half this rate with a double layer of latex. 
An extra layer of Kevlar in between reduces the rate to 
6% and adding nonoxol-9 to the Kevlar layer prevents 
contamination completely (3). Bennett and Howard (4) 
showed that the quantity of blood inoculated is dependent 
upon needle type, being greater for phlebotomy needles
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Figure 3. Mean error rates for each glove test.

than for suture needles. In their study, two layers of latex 
reduced the volume of the inoculum for suture needles 
(tapered and cutting) but not for phlebotomy needles. 
Inner glove perforation after an orthopaedic procedure is

significantly less when a thicker 'orthopaedic' glove is 
used as the outer glove when compared with regular latex, 
and by introducing a Kevlar glove between two layers of 
latex the risk can be reduced further (1). The non- 
dominant index finger and thumb are the most common 
sites for perforation to occur and reinforcement of these 
areas has been recommended (2). The gloves we used in 
this study have been developed to address these problems, 
with Kevlar providing slash resistance and Medak 
providing needlestick puncture resistance. The increas 
ing thickness of these gloves might be expected to impair 
dexterity and sensitivity. Dexterity tests using three 
different thicknesses of latex up to 0.83 mm have showed 
no significant effect on dexterity (5).

We have used tests of dexterity to provide a standard 
task to measure the small differences in performance that 
we might expect from changing glove material/thickness. 
We were able to show that ability to perform sensory tests 
was significantly affected by the use of thicker gloves, and



in general took about twice as long to perform and 
resulted in higher error rates. However, motor tests were 
not impaired as markedly but did take longer to perform 
with the thicker gloves.

The effect of learning during the tests was not as great 
as expected, there being no significant difference between 
the time taken to complete all the tests the first time 
compared with the fifth time. This was not due to there 
being a preponderance of subjects wearing the thicker 
gloves in their first run of the tests, thus having a 
neutralising effect.

Therefore we would suggest that where sensory 
discrimination is unlikely to be important to complete a 
procedure satisfactorily, eg knee or hip replacement, or 
when surgery is being performed under direct vision, ie 
most procedures, then these thicker gloves can be 
expected to produce less prolongation of the procedure 
than where sensory discrimination is likely to be of great 
importance during the procedure, eg excision of palpable 
soft-tissue lesions, hand surgery, metalwork removal or 
minifragment work or operations requiring accurate 
palpation of bony landmarks. We have quantified the 
magnitude of the effect of these different glove combina 
tions on different sensory modalities and motor tasks to 
help surgeons to make an informed choice as to whether 
the impairment of performance is likely to be outweighed 
by limitations imposed on dexterity.

Protective gloves in high-risk patients 127
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Barrier protection in 
the orthopaedic 
operating room
The author outlines a number of protective 
measures that can be taken to reduce the risk of 
infection during surgery in the orthopaedic 
operating room.

W J Ribbans, Northampton General Hospital Trust

"Once more unto the breach, dear 
friends, once more;

Or close up the wall with our English 
dead!"

William Shakespeare, Henry V, Act 
m. Scene I.

P rotection from infection during 
surgery has always been of 
paramount importance to 

hospitals. Current concerns over the 
spread of HIV and hepatitis have 
heightened this awareness for those 
responsible for delivering care, 
purchasing equipment and laying down 
guidelines. Every precaution must be 
taken to establish safe practices to 
minimise the risk to patient and staff 
alike.

The scale of the problem
Prevalence of HIV. By mid-1992, 10-12 
million people had been infected with 
HIV. Of those, 80 per cent live in 
developing countries. In the USA, 1 in 
250 people have HIV and AIDS has 
become a leading cause of death in the 
under 45 years age group.

Prevalence of HIV in trauma and 
orthopaedic patients. A recent Centres 
for Disease Control (CDC) survey 
suggests that the incidence of HIV in

US emergency rooms varies by 
between 0.2 and 8.9 per cent, although 
some major trauma centres' figures 
may be higher, with one study 
demonstrating a 19 per cent incidence 
for those patients admitted with 
penetrating trauma, and another of 25 
per cent for those suffering violent 
deaths.

Detection of HIV in trauma patients. 
Studies have demonstrated that less than 
two-thirds of patients testing HIV- 
positive are aware of their status, and an 
adequate history will identify less than 
two-fifths of HTV patients.

Hepatitis B and C. Hepatitis B is 10 
times more common than HIV in the 
American population, with more than 5 
per cent showing evidence of exposure 
to the virus. Only 1 in 20 develops a 
chronic carrier state. Hepatitis C is still 
relatively uncommon with 
approximately 500000 of the American 
population showing evidence of 
exposure (about 0.25 per cent), although 
if infected by the virus the risk of 
developing chronic carrier status is 
higher, at 1 in 10.

Hospital staff risks
Injuries and risks among orthopaedic 
health care workers. The risk of

seroconversion following a 
contaminated HIV needlestick injury 
has been reported to be approximately 
0.5 per cent. Needlestick injury among 
operating room personnel is much 
greater than officially reported. A total 
of 86 per cent of surgeons admitted to at 
least one needlestick injury a year, 
although only 12 per cent of such 
incidents were reported. A CDC survey 
of 3420 orthopaedic surgeons, however, 
only found two (0.06 per cent) who 
were HIV-positive and both admitted 
high-risk behaviour. The CDC in 1993 
reported 32 known cases of 
occupationally acquired HIV in the 
USA. Another 69 HTV cases, which are 
possibly linked to occupational 
exposure, were described.

Hepatitis B infection following 
needlestick injury may be 100 times 
more likely than for HIV. The 
seroconversion rate has been reported 
to be as high as 6-30 per cent. 
Hepatitis C following needlestick 
injury is estimated to be between 4 and 
10 per cent. The incidence of exposure 
to Hepatitis B and C is high in 
orthopaedic surgeons. By retirement 
age, American orthopaedic surgeons 
have demonstrated a 26 per cent 
incidence of exposure to Hepatitis B 
and a 1.4 per cent incidence for 
Hepatitis C.

Patient risks
Post-operative infection in HIV 
patients. There has been concern over 
the increased risk of infection peri- 
operatively in patients with 
compromised immune systems, such as 
in HIV. One paper reported 100 per cent 
infection after surgery on open tibial
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fractures in HIV-positive patients 
(compared with 14 per cent in controls). 
Similar concerns have been expressed 
in elective orthopaedics, with 
haemophilic HIV-positive patients 
showing a higher than expected 
incidence of septic arthritis of the knees. 
The decision to operate on such patients 
must be taken on an individual basis 
and must include such factors as the 
degree of handicap, life expectancy and 
prognostic factors like the level and 
trend of the CD4 count.

Guidelines for health care workers
Universal blood and body fluid 
precautions. In 1985, the CDC 
developed the strategy known as 
Universal Precautions to address 
concerns over HIV transmission in 
medical settings.

British Orthopaedic Association 
(BOA) guidelines. In 1991, the BOA 
published a report dealing with the 
problem of cross-infection in 
orthopaedic operating theatres.

Hepatitis B immunisation. The best 
method of protection is prophylaxis. 
From July 1994, all UK surgeons 
undertaking exposure-prone procedures 
needed to provide evidence of 
immunity against Hepatitis B, either 
through natural immunity or following 
a course of immunisation. 
Unfortunately no such vaccine is 
currently available for Hepatitis C.

Protective measures in 
operating rooms
Masks. Masks will not act as a barrier 
to virus particles contained within 
aerosol spray created by high-speed 
drills. Ventilated, fully enclosing hoods 
are an obvious alternative.

Eye protection. Direct contact with 
the conjunctiva of the eyes from 
droplets or the aerosol spray produced 
by high-speed drills is a potential 
source of viral spread. Ordinary 
corrective glasses are not adequate 
protection. Visors, or closely fitting 
goggles, provide better, but not perfect, 
alternatives. In high-risk cases, 
ventilated hoods should be available. 
There is still a reluctance by surgeons 
to take up these measures to protect 
themselves fully, however.

Surgical gloves. Double latex gloving 
has been shown to reduce substantially 
the risk of cutaneous exposure to blood.

The use of inner gloves with vegetable 
dye, at present being marketed, should 
increase surgeon awareness of outer 
glove damage. One study found an 
overall glove perforation rate for 
orthopaedic procedures of 30 per cent, 
with 80 per cent of perforations 
involving the thumb and index finger. 
Increased risk factors included surgery 
lasting longer than one hour, increasing 
surgical seniority, wound closure, and 
hip and trauma operations.

Whereas double gloving cannot 
prevent percutaneous needlestick 
injury, the increased wiping effect of 
the extra glove can reduce the volume 
of inoculated blood.

The increasing need to develop 
gloves with increased resistance to cuts 
and needlestick injury has seen the 
development of a range of heavier duty 
gloves. One study found that the 
addition of a middle Repel glove 
between two latex gloves reduced the 
incidence of inner glove perforation 
from 30 per cent to zero. A reduction in 
such functions as tactile appreciation 
has been found when using gloves such 
as Repel-Lite and Lifeliner, but the 
reduction in motor function with the 
thicker glove has not been as marked as 
anticipated.

Footwear. In known and potentially 
high-risk cases, the best protection, to 
prevent blood and other products 
reaching feet and legs, is the use of 
boots that are impervious to 
penetration.

Operating drapes and gowns. The 
ideal drape needs a high degree of 
resistance to penetration and tear with 
an absorbent outer surface to reduce 
fluid run-offs. The use of pouches 
below the wound can reduce floor 
contamination. In addition, gowns 
require the properties of comfort and 
"breathability". Cotton fabrics fail on 
many of these characteristics and in 
their place special weaves of cotton, 
cotton-polyester mixture fabrics, 
laminated fabrics and synthetic 
microporous polyester fabrics have 
been developed.

Complete body suits. The use of 
complete body suits combining 
ventilated hoods and gowns has been 
readily accepted in North America. De 
Puy International, which manufactures 
the Sterile View range of products, has 
found that 70 per cent of US units in

use are complete body suits. The suits 
reduce the risk of patient and staff 
cross-contamination, and the filtered air 
supply provides a cool working 
environment, while ensuring complete 
body cover. Communication can be 
difficult through the visor against a 
background of the filtered air 
exchanges, and we have found a small 
increase in operating time when the 
suits are used for high-risk cases. On 
economic grounds, the extra expense of 
the suits added less than 0.5 per cent to 
the total in-patient cost for total knee 
replacements in our HIV and Hepatitis 
C-positive haemophilic patients.

Overall, the considerable advantages 
of these suits for infection control 
would appear to outweigh the added 
economic expense.

Changes in operating room routine. 
Surgery on any high-risk patient 
requires fundamental changes in the 
normal routine of operating rooms. 
Personnel should be kept to a minimum 
of experienced staff. No-touch 
techniques reduce risks and extend to 
the passage of sharp instruments in 
bowls between staff. Diathermy and 
stapling devices are preferable to 
scalpels and suture needles. The option 
of taper-point needles should be 
available.

Adequate containers to house and 
dispose of blades and needles should be 
available. Pulsed lavage must always be 
used in conjunction with adequate 
shields to prevent staff exposure and 
droplets falling back onto the wound. 
Instruments and drapes should be fixed 
by means of non-penetrating clips. All 
contaminated swabs should be bagged 
immediately. The end of every 
procedure should be followed by a 
thorough cleaning of the room. •

Author

Mr W J Ribbahs BSc;:tM Ch ; 
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applied on the left thigh of the anaesthetised rat. and the 
rats were kept anaesthetised during the experiment. A 
second group (seven rats) was untreated and had also three 
hours of ischemia. A group of unmanipuluted rats served as 
non-ischemic controls (n=6). For measurement of the 
microvascular perfusion rate, ihe surface of the anterior 
tibia] muscle in the calf was sequentially scanned by a 
software controlled loser-Doppler imager at I, 2. 5 and 20 
minutes after end of the ischemia. The results were com 
pared statistically with a software computer package 
(InStatTm 2.02A . GraphPud Software, USA) using u 
nonparametric test, p<0.01. Our results showed that the 
micnxirculation was significantly better after 20 minutes of 
reperfusion in those animals which had received a sym 
pathetic blockade (p=0.007). We therefore conclude that a 
sympathetic blockade increases the muscular reperfusion 
after ischemia in rats. It is therefore suggested that regional 
blockades used alone or in combination with general anaes 
thesia may improve the recovery of human skeletal muscles 
when prolonged tomique time ii needed for surgery.

USE OF CULTURED AUTOLOGOUS 
OSTEOBLASTS GROWN ON BONE GRAFT 
SUBSTITUTES IN THE TREATMENT OF 
CHRONIC OSTEOMYELITIS
M. Q. McAlinden*. J. 0. Small**. D. J. Wilson*", P. C. 
Kolan*. R. A. B. Mollan*
'School of Clinical Medicine/Orthopaedic Surgery, The 
Queen's University of Belfast, Musgrave Park Hospital, 
Belfast, Northern Ireland; "Plastic Surgical Unit, The 
Ulster Hospital, Dundonald, Northern Ireland; "'School 
of Biomedical Sciences/Anatomy, The Queen's University 
of Belfast, Medical Biology Centre, Lisburo Road, 
Belfast, Northern Ireland

This study investigates the feasibility of using cultured 
autologous human osteoblasts to enhance available bone 
graft materials in the treatment of chronic osteomyelitis.

Five patients (ages 23-76) were enrolled in the study 
prior to commencement of two-stage dcbridemejit and 
reconstruction of chronic osteomyelitis (Tibia; 4, Humeras; 
I). At Ihe first stage of surgery, core biopsies of the pelvis 
were obtained and I20mls of autologous serum was har 
vested. The cores were used to establish an explant culture 
of osteoblasts under sterile conditions. After eight weeks of 
culture, the cells were seeded onto a carrier to create an 
tUografVcell composite and cultured for a further four to 
six weeks prior to reirnplaniatioa. At the second stage of 
surgery, the cultured graft was used instead of fresh autoto- 
gous bone graft. Patients were followed up with 2-monthly 
X-rays, four monthly tomography and biopsy in three 
cases.

One patient suffered from haemntoma formation and 
graft migration under his flap which necessitated removal 
of his graft The other four patients exhibited no adverse 
effects from the use the composite. The grafted areas 
showed a slow increase in bone content. Biopsies revealed 
some new bone formation.

These early results show mat the use of cultured osteo 
blasts for reimplantation U feasible and well tolerated. Such 
Itissue engineering! may well have a use in situations where 
fresh autologous bone graft is limited.

STABILIZED UHMWPE WITH IMPROVED 
OXIDATION AMD WEAR RESISTANCE
J. H. Dumbleton, C. Stork, A. Wang, D. C Sun 
Howmedica Inc, Rutherford, New Jersey, U.S.A.

Gamma irradiation is a reliable sterilization method and 
this is the reason for its widespread use. It is known, 
however, that irradiation can lead to chain scission due to 
Ihe free radicals formed at time of irradiation. The changes 
can be exacerbated by reactions with oxygen. What is less 
appreciated is that gamma sterilization also leads to cross- 
linking between molecules and that this is beneficial.

Stabilized UHMWPE is produced via a change to the 
sterilization method in which gamma irradiation is carried 
out under nitrogen followed by a stabilization at 50°C for 
144 hours to eliminate free radicals. Elimination of free 
radicals leads to an increase in the level of cross-linking. 
Hie increased level of cross-linking is demonstrated by the 
lower creep of stabilized UHMWPE (0.6% as compared to

0.8% for air irradiated material and 1.2% for unit-radiated 
UHMWPE}. However, the density of cross-links is not 
excessive since the elongation lo break is 385% Tor stabi 
lized UHMWPE. 419% for air irradiated and 426% for 
unirradiated UHMWPE respectively. The modulus of elas 
ticity for stabilized UHMWPE is 123 ksi compared to 161 
ksi for air irradiated UHMWPE so that there is no increase 
in stiffness.

Stabilized UKMWPE is resistant 10 oxidation. Aging 
studies out to a simulated shelf-life of 8 years (by heating 
In air at 80°C for 23 days) indicate virtually no oxidation.

Hip joint simulator studies to 5 x 106 cycles demonstrate 
a wear decrease of some 30% for stabilized UHMWPE as 
compared to air irradiated material and a decrease of 100% 
compared to ETO sterilized UHMWPE. Analysis of wear 
particles collected during simulation shows that there is no 
difference in dimensions between air irradiated UHMWPE 
and stabilized UHMWPE generated particles.

A prospective randomized clinical study is being 
established.

VIRTUAL REALITY. A TRAINING WORLD FOR 
SHOULDER ARTHROSCOPY
S. Grange, T. Bunker, J. Cooper
Department of Computer Science, University of Exeter,
Exeter, EX4 4PT, UK

Virtual reality based surgical simulation should allow a 
surgeon in training to develop skills without placing the 
public at risk, in a similar way to flight simulation for the 
flight training of pilots. Computer generated graphics using 
state-of-the-art equipment requires many compromises of 
visual accuracy to be made to achieve real time animation. 
Thus it is necessary to look at a system which is aa 
alternative to complete graphical generation at this stage of 
die evolution of affordable computer technology.

We consider a new system for the use of video images as 
a resource for computer-based arthroscopic training, dis 
playing images as a direct response to movements of an 
arthroscope. This system is being designed to allow for 
remote access. The training would lack tactile fidelity but 
nevertheless provide for diagnostic and operative simula 
tion. We discuss the use of a 6-D locator device for the 
input of the video frames with their respective location; 
also the problems of space and speed with respect to 
storage and retrieval of images. We consider the difficulties 
associated with ensuring that sufficient, appropriate images 
are captured. It should be emphasised that at present this 
system is faster and cheaper, than graphical based systems, 
and produces images of a higher fidelity. It has the potential 
to be integrated with graphical systems to greatly enhance 
their perfomince, and in the future could have a significant 
role to play not only as a 'stand alone' system but also being 
used for texture mapping of graphics worlds.

Future work will involve taking the technique into the 
clinical environment and the development of integrated 
computer graphics for a more interactive hybrid system 
incorporating pathology. Ultimately, such technology may 
be integrated into the framework of the computer based 
distance learning strategies, currently being developed 
within the medical educational infrastructure.

PROTECTIVE GLOVES FOR USE IN HIGH RISK 
PATIENTS: HOW MUCH DO THEY AFFECT THE 
DEXTERITY OF THE SURGEON?
A. M. Phillips, N. C. Birch, W. J. Ribbans.
Royal Free Hospital, Pond Street, London, NW3 2QJ,
UK

Twenty-five orthopaedic surgeons underwent eight motor 
and sensory tests whilst using four different glove combina 
tions and without gloves. As well as single and double 
latex, surgeons wore a simple Kevlar glove with latex 
inside and outside and then wore a Kevlar and Medak glove 
with latex inside and outside, as recommended by the 
manufacturers. The effect of learning with each sequence 
was neutralised by randomising the glove order. The time 
taken to complete each test was recorded, and where 
appropriate, error rates were noted

Simple sensory tests took progressively longer to per 
form so that using the thickest glove combination led 10 the 
completion times being doubled on average when com

pared to wearing no gloves. Error rates increased s,j 
nificamlv with thicker gloves. Tests of stercognosis jijf," 
took longer and use of the thickest glove combinaijn 
caused these tests lo lake three times as long. Error raiJJ 
again increased significantly. However, prolongation 0( 
motor tasks was less marked. We conclude that, armed with 
this quantitative analysis of sensitivity and dexterity 
impairment, surgeons can judge Ihe relative difficulties that 
may be incurred as a result of wearing the gloves against 
the benefits that they offer in protection.

TRANS-TIBIAL AMPUTATION; PRE-OPERATIVE 
VASCULAR ASSESSMENT TO PREDICT WOUND 
HEALING IN PERIPHERAL VASCULAR DISEASE 
WITH OR WITHOUT DIABETES
E. Ng, D. Berbrayer, G. A. Hunter
Sunnybrook Health Science Centre, 2075 Bayview
Avenue. Toronto, M4N 3M5, Canada

In a retrospective review of diabetic and non-diabetic 
patients with P.V.D., who required a trans-libial amputation 
we compared the ankle-brachial index (ABI) - 63 patients 
and nans-cutaneous oxygen measurements (TCP02) - 59 
patients in the hope of predicting successful would healing. 
A failed slump was defined as one which required a 
revision to a proximal level (TK/TF); a healed stump was 
one which remained at the trans-tibial level, even if second 
ary debridement was necessary. There was no difference 
between the ABI-TCP02 levels for non-diabetic and dia 
betic patients. No flow was detected in a large number of 
patients using standard Doppler techniques. In the healed 
stumps (24 patients) the ABI for non-diabetic patient* was 
0.6 plus or minus 0.3 (range 0. 1 to 1.4). ID the healed 
stumps (37 patients) the ABI for diabetic patients was 0.7 
plus or minus 0.5 (range 0.1 to 1.6).

The mean TCP02 for the healed stumps (52 patients) was 
41.8 plus or minus 15.8 (range 12 - 78) mm of mercury, for 
the failures of wound healing (7 patients), the TCP02 level 
was 20.7 plus or minus 16.6 (range 4 - 44) mm of 
mercury.

TCP02 levels above 30 mm of mercury are strongly 
suggestive of a successful trans-tibial amputation in. 
TCP02 levels are more reliable than the ABI in predicting 
wound healing after Inns-tibia! amputation for PVD with 
or without diabetes.

SESSION 8 (free papers) 
GENERAL ORTHOPAEDICS 1 
Chairmen: B. C. Parker and J. ScougaU

ELBOW ARTHROPATHY IN HAEMOPHILIA
R. Bajekal, M. Phillips, W. Ribbans 
The Royal Free Hospital, London, UK

One hundred and thirty out of 160 patients (81%) in our 
unit with severe haemophilia A and B have recorded 
episodes of elbow haemarthrosis. Twenty-nine (16%) were 
identified as having had at least 12 ipsilalenl elbow bleeds 
over any three year period and exhibiting some degree of 
impairment of elbow function. Nineteen of the 26 patients 
(73%) had available complete data for analysis, in terms of 
completed patient questionnaires and clinical examination, 
serial and recent radiographs, and bleed patterns and treat 
ment charts.

Despite the frequency of elbow bleeds and often marked 
joint damage, over 60% of our group were able to under 
take the majority of a series of upper limb related activities 
of daily living. This continued ability is reflected in the low 
incidence of surgical procedures undertaken on the elbow - 
12 procedures on the 52 elbow; in our severe group.

Assessment of elbow function, particularly with refer 
ence to outcomes of treatment has lagged behind the 
development of scoring systems for other joints. The HSS 
system has been commonly used to assess this join'- 
Applied to our haemophilic group, we found it 10 have 
obvious limitations with low significance given to such 
factors as forearm rotation which, when severely restricted, 
caused disability in our patients. Eighty-two serial X-favs
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in 231 cases. The average follow-up was 7 years (min.5, 
max. 16). 35 patients died from causes unrelated to the 
procedure, 45 could not be traced, 218 patients (223 hips) 
were available for clinical (Merle d'Aubigne score) and 
radiographic evaluation. The study was performed by using 
a personal computer software processing all pre-operative 
and post-operative data.
Results Acetabular deficiencies were classified according 
to Paprosky classification as type I (14%). type Ila (20%), 
type lib (15%), type He (36%), type I0a (12%), type Itlb 
(3%). For 37 hips there was no acetabular loosening but the 
socket was revised because of wear. The mean pain score 
for all patients improved from an average of 2.54 before 
surgery to an average of 5.33 at the latest follow-up 
evaluation. Range of motion was little improved from an 
average of 4.61 to 5.39 and ambulation improved from an 
average of 3.0 to 4.92. Complications were related to sepsis 
(1.8%), hip dislocation (13.9%) and sciatic nerve palsy 
(1.8%). Radiological evaluation has shown bone-implant 
interface radiolucency in 37 cases: 20 were less than 1mm 
wide being non progressive and asymptomatic, 14 were 
more than Imm in one or two zonc(s) and 3 extended to all 
three zones were iterative loosening needing surgical revi 
sion. We observed graft resorption in 4 cases only with ring 
migration.
Conclusions Acetabular reconstruction by reinforcement 
ring and allografts appears to be a satisfactory technique. 
Most patients achieve a good level of pain relief and 
function. A filling effect is most probably prevailing in 
bone graft rather than mechanical effect. A large contact of 
the reinforcement ring with host bone in the tectal zone of 
the acetabulum and a rigid fixation of the ring with multi 
directional screws appears important for lasting stability.

O 371, ACETABULAR REVISION WITH 
MORSELEED ALLOGRAFT AND THE HARRIS 
GALANTE POROUS CUP - 2 TO 9 YEAR RESULTS
HUBBLE M. ELDRIDGE JD, SMITH El. 
University Department of Orthopaedic Surgery, Bristol 
Royal Infirmary, Bristol UK

Aim To evaluate the use of monetised impacted bone graft 
with the cementless Harris Galante Porous (HOP) acet 
abular component in revision hip arthroplasty. 
Methods The HGP is a porous coated hemispheric metal 
backed titanium acetabular component with portals for 
screw fixation. A modular polyethylene liner is held in 
place with peripheral tines. Gamma irradiated femoral head 
allograft, stored at - 70 degrees, was morselised using a 
bone mill After acetabular preparation bone chips were 
impacted into bone defects to restore the acetabular hemi 
sphere. Component fixation was augmented by screws. A 
detailed prospective clinical and radiological study was 
performed. Follow up ranged from 2 to 9 years (mean 55 
months).
Results 75 HGP cups were inserted into 73 patients of 
whom 68 were available for review. Pre operative Harris 
hip scores ranged from 0 to 57 (mean 25). At latest review 
the range was 45 to 100 (mean 77). 22 cases showed 
radiological evidence of graft remodelling. 8 cases had 
radiolucent lines greater than 2 nun, in one case in all 3 
zones. 2 screws broke. In 6 cases the angle of inclination of 
the cup changed by greater than 5 degrees. In all these 
cases medial or vertical migration also exceeded 5 mm. 
These 6 cases all had uncontained acetabular defects. In no 
other cases did component migration exceed these limits. 4 
of these cups have required re-revision. There have been 2 
cases of deep infection.
Discussion Gratifying medium term results have been 
obtained after reconstruction of contained acetabular 
defects using the HGP cup in conjunction with morselised 
bone graft. Inadequate graft support resulted in 4 cases of 
failure.

O 37i BILOBED, OBLONG, OFF-THE-SHELF 
ACETABULAR COMPONENTS IN REVISION 
TOTAL HIP ARTHROPLASTY
BERRY D, SUTHERLAND CJ, TROUSDALE RT.
Mayo Clinic, 200 First Street, Rochester, MN 59905 USA

Purpose To review the results and complications of using 
an oblong, off-the-shelf, uncemented, porous-coated acet

abular component to reconstruct large superior segmental 
acetabular bone deficiencies during revision total hip 
arthroplasty.
Methods Thirty-four consecutive patients (mean age 60.9 
yrs, range 35 to 80; 12 male 22 female) with large segmen- 
tal superior acetabular bone defects were reconstructed 
using a single design, bilobed, off-the-shelf, porous-coaled, 
uncemented acetabular component fixed with screws during 
a revision total hip arthroplasty. Bulk structural grafts were 
not used in any patients. Patients were followed for 2 to 4 
years (mean 2.6) after revision. No patients were lost to 
follow-up.
Results To dale no patients have been re-revised, none are 
pending another revision, and none have undergone another 
ipsilateral hip operation. At latest follow-up 33 patients had 
no or mild pain, and only one had moderate pain.

Radiographs showed no acetabular components with bro 
ken screws and no acetabular components with bead shed 
ding. Two implants migrated more than 2mm (3mm in one 
and 7mm in one); both of these patients had no or mild 
pain. One implant had a complete radiolucent line at the 
prosthesis-bone interface but no migration and was asymp 
tomatic. No other implants migrated more than 2mm or had 
complete prosthesis-bone radiolucencies.

The hip centre of rotation prior to revision was a mean of 
39mm (23-55mm) above the tear drop and after surgery. 
was normalised to a mean of 24mm (17 to 50mm) above 
the tear drop. Complications included a partial peroneal 
nerve palsy in three patients and a single dislocation in one 
patient
Conclusion Despite the success of uncemented hemispher 
ical sockets for the great majority of acetabular revisions, 
management of large superolateral segmental bone defi 
ciencies continues to be a problem. Treatment options 
include superior structural bone grafts, small socks placed 
at a high centre, jumbo sockets, and more recently, oblong- 
shaped components. Oblong sockets have the theoretical 
advantages of normalising the hip centre, optimising con 
tact between the native bone and porous-coated component 
and obviating the need for large structural bone grafts. 
Little information about the results of these components is 
available. For selected patients with large superolateral 
acetabular bone deficiencies, a bilobed, oblong, porous- 
coated acetabular component fixed with screws facilitated a 
complex reconstruction, normalised the hip centre, provid 
ed good clinical results and demonstrated satisfactory sta 
bility 2 to 4 years after surgery.

TRAUMA STUDIES, FRACTURE HEALING 
AND GENERAL ORTHOPAEDICS

O 373. PREVALENCE OF HJ.V. HEPATITIS B AND 
HEPATITIS C IN ORTHOPAEDIC TRAUMA 
ADMISSIONS
RfflBANS W. SWEETNAM D. 
The Royal Free Hospital, Pond Street, Hampstead, 
London, NW3 UK and The Royal National Orthopaedic 
Hospital, Bfockley Hill, Stanmore, Middx, UK

Objectives To establish the prevalence of HTV, Hepatitis B 
and Hepatitis C in Orthopaedic trauma admissions to a 
central London teaching hospital 
Method 474 consecutive Orthopaedic Trauma admissions, 
aged over 16 years, were anonymously tested for HTV, 
Hepatitis B and Hepatitis C. The patients were identifiable 
by randomised number only. The admitting Surgical House 
Officer completed a corresponding number form containing 
details of high risk factors, age group and gender. The 
doctors were asked to predict whether they thought the 
patient was at high risk of testing positive for any of the 
above conditions. Later, laboratory results were matched 
with forms by a senior doctor who bad not been involved 
with the admission and treatment of the patient. 
Results Of the total sample, 39.5% were in the age group 
16-50 years. 6 (1.27%) of the patients were HtV +ve with 
all positive samples in the under 50 age group. This 
produced a prevalence of 3.2% in the 16-50 years age 
group. All were correctly predicted by our junior staff 
amongst 33 (7%) of the total group who had high risk 
factors. Only 1 patient (0.2%) was Hepatitis B positive. The 
patient was correctly predicted amongst 36 (7.6%) with 
high risk factors. 19 (4%) of the patients were Hepatitis C 
positive. 15 occurred in the under 50 age group with a

prevalence rate of 8%. 12 of the 19 were predicted by the 
admitting staff amongst 29 (6,1%) with high risk factors. 
Conclusions The United Kingdom has 22,000 confirmed 
cases of HIV - a prevalence of 1:2500 approximately. It is 
known thai 71% of cases are concentrated within the 4 
Thames health regions around London. Our study equates 
to a 32X increased risk of Orthopaedic Trauma admissions 
being HIV positive. We were surprised by the major differ 
ence between positive cases of Hepatitis B and C. Unlike 
certain previous studies, a careful history and awareness of 
high risk factors can predict the majority of positive 
patients. It is clear that orthopaedic surgeons and allied 
staff are treating a highly selected and high risk group of 
patients. The need for careful screening and the use of 
protective clothing and other measures to reduce viral 
transmission in such cases is obvious.

O 374. CURRENT ATTITUDE OF BRITISH 
ORTHOPAEDIC TRAINEES (BOTA MEMBERS) 
TOWARDS TRAUMA SURGERY IN THE UK
ZADEH HG, SAKKA SA. 
Department of Orthopaedics, The Royal National 
Orthopaedic Hospital Trial, Stanmore, Middlesex HA7 
4lf, England.

We are embarking on major changes in training with the 
introduction of the continuum training, reduction of on call 
hours and increase in the number of consultant posts. The 
delivery of trauma services in the UK is changing to 
consultant delivered care with an increasing number of 
consultants being appointed as either full time trauma 
surgeons or expected to devote the main part of their 
clinical practice to trauma surgery.

Similar changes were implemented in the USA over 10 
years ago. However recent reports from the USA highlight 
the fact that these changes have altered the attitude of the 
residents in a negative way towards trauma surgery as a 
career. The purpose of this study is to establish the current 
trends in the UK and establish a baseline for future 
comparison.

The members of the British Orthopaedic Trainees' asso 
ciation (BOTA) were contacted by a postal Questionnaire. 
A total of 480 questionnaires were posted and 253 (52%) 
replies received. The respondents comprised consultants 
37%, senior registrars 34%, career registrars 22% and 
others 7%. 53% were working at teaching hospitals, 43% in 
non-teaching hospitals and 3% in research, 77% are 
Advanced Trauma Life Support (ATLS) providers and 14% 
instructors.

Although over 90% of the respondents found trauma 
surgery enjoyable and exciting, only 55% considered it 
attractive and rewarding as a career. Even fewer 39% 
foresee good future prospects for trauma surgery being a 
major pan of their clinical practice. 64% did not think 
trauma surgery will bring financial rewards in the future. 
Only 19% expressed trauma surgery as one of their sub- 
specialties of interest

Some of the main reasons for the disaffection shown 
towards trauma surgery by the respondents are: lack of 
provision for out of hours work (77%), demanding on call 
commitments (65%), lack of private patients (58%), HTV 
risk (58%), poor career structure (49%), excessive work 
load (42%) and inadequate training (36%). Furthermore 
only 20% consider trauma surgery is given sufficient 
accreditation or acknowledgement in the UK- 

Other details including the differences between (he three 
main grades i.e. consultants, senior registrars and registrars 
will be presented.

O 375. LOW INTENSITY PULSED ULTRASOUND 
ACCELERATES HEALING IN OPEN CLINICAL 
USE
FRANKELV.
Hospital for Joint Disease, 301 East 17th Street, 14th
Floor, New York. NY 10003, USA.

Several authors have demonstrated the effect of mechanical 
force or strain on bone formation. The Exogen SAFHS( 
low-intensity ultrasound device provides a micro mechan 
ical force of about 0.5 grammes/cm2 to the fracture area 
resulting in an increase in vascularisation, increased aggre- 
can messenger RNA and thus increased soft callus, and
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B Maudhuit, France

10:00 - 10:30 TEA

Chairman : J Kriiger

10:30 - 10:55 Biomechanical Rationale, Clinical Rationale, 
PDA Investigations & Evaluation of the 
LCS Design. 
B Sorrells. Arkansas, USA

10:55 - 11:20 Mechanisms of Wear in Total Knee Replacement 
D FitzPatrick. Leeds, UK

11:20 - 11:45 Ligament and Soft Tissue Balancing in TKA 
(Varus, Valgus Flexion Contracture) 
B Sorrells. Arkansas, USA

11:45 - 12:05 Surgical Technique for Lateral Approach in the 
Valgus Knee 
B Sorrells. Arkansas, USA

12:05 - 12:20 Results of Total Knee Replacement. 
D du Plessis. Pretoria

12:20 - 12:35 The Indications for Patella Replacement.
W Kohnke. A C Muller, U Rodegerdts, Germany

12:35 - 12:50 Insubstance Rupture of the Infrapatellar Tendon 
after TKR. A Report of 12 cases. 
PR van der Jagt. Johannesburg

12:50 - 13:40 LUNCH

13:40 - 15:20 Eland Room: Stryker Osteonics 7000 Knee 
System and Insight. Extramedullary Tension 
Bone Alignment System. 
Workshop leader: P Arben



THURSDAY, 13 MARCH (ctd.)

VENUE: Ro;

14:15 - 14:35

al Ballroom

Clinical Results (12 Years) with Non-cemented

VENUE: Pilansberg A (Behind Exhibition area)

Tri-compartmental Rotating Platform (LCS) TKA 
_ . ;• B Sorrells. Arkansas, USA

14:35 - 14:50j Mid-term Results of Total Knee Arthroplasty
^ in Haemophilia \;

i G Grobler. Cape Town
i 

14:50 -15:05: A Cost Benefit Analysis of Total Knee Replacement
: ) in Patients with Severe Haemophilia A & B. 

;;" ! N E Birch. W J Ribbans. J Kennelly. UK

|.. 15:05 - 15:20! Cost Comparison :

15:20 -15:£

Cemented vs Non-cemented TKA 
B Sorrells. Arkansas, USA
TEA •- ;.;• •;,;•;•. :'..-' '-:. ' 

Chairman: C Terreblanche
15:50-16:05 An Approach to Bony Defects in TKA 

•'•;'- , "='j C Mohler. Eugene, Oregon, USA

16:05 -16:20! Revision TKR - Reasons for Early Failures of 
I Primary TKR and Results of Revised Knees. 
1 AA van Zyl. MS Clowthier, G Nel, Bloemfontein

16:20 - 16:35, Results and Techniques in TKA Revision. 
C Mohler. Eugene, Oregon, USA

16:35 - 16:51 TKA Revision for Aseptic Failure - 26 Cases. 
D van de Velde. J-L Braird, L Lootvoet, France

16:50-17:15 TKA Critical Pathway : The BMC Experience 
B Sorrells Arkansas, USA

17:15 AGM: South African Arthroplasty Society 

^ 19:30 1 BANQUET : ROYAL BALLROOM NORTH

15:20 - 15:50 TEA

19:30 BANQUET : ROYAL BALLROOM NORTH

FRIDAY, 14 MARCH

08:00-08:2^'
Chairman : AR Kushlick

The Swedish National Total Hip Registry 
Follow-up of 134 000 Primary THR. 
H Malchau. Sweden

08:25 - 08:40; The Results of Using a Distal Intramedullary
%'| Femoral Bone Block
:.f KDrabu. Surrey. UK :" !; /; - •':'/ .. ?

: 08:40 - 08:55. Cementing Technique in Total Hip Replacement. 
i A risk factor analysis. 
,, H Malchau. Sweden ;

08:55 - 09:0ff Revisiting the Improvement of HOPE Prostheses 
']•{ by Gamma Irradiation 
,q CJ Grobbelaar. TA du Preez, A Spirakis, 
j FA Weber, Pretoria •;"•,:.; ."..•••';.; ,'.:. '':•:

09:05 - 09:15 Long Term Performance of Gamma Irradiated
HOPE Cups in THR. A 14 - 18 Year Follow-up. 
FA Weber. CJ Grobbelaar, TA du Plessis, 

A Spirakis, Johannesburg

09:15 

09:25

09:25j

. -M 
09:40 - 09:5S'

Discussion

The Surgical Technique and Results of the Elite 
Plus Total Hip 
K Drabu. Surrey. UK ; ... . .

Long Term Follow-Up of 971 Cemented Titanium 
and Ceramic Hip Prostheses. 
FA Weber. Johannesburg

09:00 - 10:00 3 Specialised Imaging: The Knee IM Rogan, Jhb, 
•"I Radiologist: M Haagensen, Johannesburg



FRIDAY, 14 MARCH (ctd.)

VENUE: Rbfal Ballroom

Cementless Hips in Young Patients with ISIS System. 
D van de Velde. J Tabutin, L Charpiot, France

TEA

Chairman : AA van Zyl

Improvements in Artificial Hip Joint Articulation 
for Long Term Success. 
RM Streicher. Switzerland

Sliding Trochanteric Osteotomy in 26 Complex 
Hip Arthoplasties. A Utilitarian Extensile Approach. 
M G Berkenfeld. Johannesburg

Revision of Femoral Components in Total Hip 
Arthroplasty using Cemented Exeter Stem. 
JM Lathan, RBC Treacy, JP Holland. M Divekar, 
DJW McMinn, Birmingham, UK

Functional Evaluation of Knee & Hip Prostheses 
after Resection of Musculo Skeletal Tumours. 
BGP Lindeque. CJ Grobbelaar, H McLoughlin, 

Pretoria

11:40 - 11:55- Rapid Prototyping within the Orthopaedic Industry 
.': - Commercial and Clinical Applications. 

D FitzPatrick. Leeds, UK

VENUE: Pilansberg A (Behind Exhibition area)

10:10-10:40 TEA

10:40 -11:40 Specialised Imaging: The Shoulder T de Beer,
:-. : Pretoria.

; ' \ .: Radiologist: M Haagensen, Johannesburg

11:40 -12:40 Orthopaedics Sports Trauma Group : 
Preliminary Meeting. 
Contact Person: P Firer

• 
11:55 -12:10].-•3

12:10 -13:]

13:10 -13:35- ' -'I
•-3

13:35 -

13:50 

14:05

14:30 -

13:50
-4

14:05 

14:30

14:45

14:45 -15:15

15:15 

15:45

15:45 

16:10

What is the Radiostereometry Analysis and How 
can it be Used Clinically. 
H Malchau. Sweden
LUNCH •.•••'" ; - '. "v

Chairman : A Lamprechts ~ . :

The Conservative Treatment of Patients with 
Adhesive Capsulitis. 
CA Rockwood. San Antonio, USA

Treatment of Frozen Shoulder by Manipulation 
under Anaesthesia related to Specific Indications. 
L Seebauer. Germany

Combination Treatment of Adhesive Capsulitis 
MA de Beer. IS Pretorius, Pretoria .;

Arthroscannographic Study of Primary 
Gleno-Humeral Osteoarthritis .:, 
G Walch. Lyons, France •;•>:'

Clinical Significance of Measuring the Anterior 
Acromio-Humeral Distance Sonographically. 
N Grobbelaar. T Rosch, H Myburgh, Pretoria

TEA

Chairman : M de Beer

Arthroplasty of the Stemoclavicular Joint 
CA Rockwood. San Antonio, USA

Treatment of Fractures of the Proximal Humerus
with a Prosthesis
G Walch. Lyons, France

16:10 -16:35 Management of Patients with Severe Fractures
•" of the Proximal Humerus with a Prosthesis

. CA Rockwood. San Antonio, USA

16:35 - 16:45 Closing: Congress Chairman, Mack Rogan

''!
• "^ >.-?
•'I

•,i
.;H

12:10-13:10 LUNCH

Chairman : FA Weber

13:10 -13:35 Medico-Legal Aspects of Blood Transfusions 
A Heyns. Pretoria

13:35 -13:55 Practicalities of Bone Grafting 
BGP Lindeque. Pretoria

13:55 -14:15 Off-the-shelf Alternatives to Banked Bone 
- BGP Lindeque. Pretoria

14:15 - 14:35 Bone Morphogenic Proteins in Arthroplasty 
Surgery 
U Ripamonte. Johannesburg

14:35 -15:15 TEA

Chairman : BGP Lindeque

15:15 -15:40 The Results of Impaction Bone Grafting at Redhill 
K Drabu. Surrey, UK

15:40 - 15:55 Impaction Bone Grafting of the Femur in 
Revision Hip Surgery 
G Grobler. Cape Town

15:55 -16:15 The Place for Proximal Femoral Allografts in 
Revision Arthroplasty of the Hip 
CR Hutchinson. AE Gross. MD Berkenveld. 
Canada

16:15 -16:30 The Early Results of Bulk Grafts in Deficient
Acetabuli 

Sfti". K Drabu. Surrey, UK
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TITLE:
The Effect Of Protective Gloves On The Dexterity And Sensory Perception Of Orthopaedic Surgeons.

AUTHORS:
W.J. Ribbans, A.M. Pbillips,.N.C. Birch
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The Effect Of Protective Gloves On The Dexterity And Sensory Perception
Of Orthopaedic Surgeons. 

Summary

Objective:
How much do thicker protective gloves effect dexterity and sensory perception of orthopaedic
surgeons ?
Methods:
Using tests normally employed to monitor the rehabilitation of hands after peripheral nerve injury,
the performance of 25 Orthopaedic surgeons undertaking a number of sensory and motor tests was
assessed.
The performances were tested under several different conditions:
1. No gloves
2. Single Latex gloves
3. Double Latex gloves
4. Latex-Kevlar glove-Latex gloves
5. Latex- Kevlar/Medak gloves
Kevlar and Medak are synthetic materials used in the manufacture of gloves designed to be worn
between latex gloves to reduce the risk of sharp injury during surgical procedures.
The effect of learning with each sequence was neutralised by randomising the glove order.
Completion time for each test was recorded, and where appropriate., error rates noted.
Results:
Simple sensory tests took progressively longer to complete. Using the thickest glove combination
led to the completion times being doubled compared to no gloves. Error rates similarly increased
dramatically. Tests of stereognosis also took longer with the thicker gloves tests registering triple
the no glove test times with similarly increased error rates.
However for a number of motor tests, the completion times did not take significantly longer for any
glove combination.
Conclusions:
In high risk cases, where fine sensory discrimination is not required, thicker protective gloves can
be used without significant impairment in the manual dexterity of the surgeon, while conferring
some degree of protection from sharp injury. The converse is true of procedures requiring fine
sensory discrimination with the likelihood of increased operating times and less satisfactory
operative results with thicker glove combinations.
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Orthopaedic Product News

Editorial
I would like to take this opportunity to wish you all a Merry 
Christmas and a Happy New Year. I would also like to express my 
thanks to our readers, contributors and advertisers for their continued 
support during 1997 and I look forward to our first issue for '98 in 
March.
I am pleased to include short papers on infection control, trauma 
and the internet, which is growing in popularity. I hope readers find 
these of interest.
Call for papers. If you would like to submit a short scientific paper 
relating to a new product or technique, please contact the Editor for 
further details.
OPN's international web site now has a new address at: 
www.OrthoProdNews.co.uk. Our web site has been completely 
redesigned, including a number of new topics and pages. There is a 
link from our old address: www.orthopod.co.uk, but please bookmark 
the new address.

Mike Whitaker

Editor: Mike Whitaker
Assistant Editor: Jane Whitaker
Editorial Assistant: Pat Slade
Copyright © 1997 by Medical Magazines
Published in
the UK by: Medical Magazines
Typeset by: Lines & Text
Printed by: Simpson Drewett and Co Ltd
Orthopaedic Product News
9 Sibford Road, Hook Norton, Oxon OX 15 5LA
Tel: +44 (0) 1608 737504 Fax: +44 (0) 1608 730475
E-mail: editor@orthopod.demon.co.uk
Web Site: http://www.OrthoProdNews.co.uk/

OPN is available on subscription at £25.00 U.K., 
£32.00 Europe or £45.00 elsewhere (Airmail).

Every effort is made to ensure that information given in this magazine 
is accurate but no legal responsibility is accepted by the Editor or 
Publisher for errors or omissions in that information. Readers are 
recommended to contact manufacturers direct. Views expressed by 
contributors are not necessarily shared by OPN.
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a unilateral frame system designed to handle a wide variety of fractures and limb-lengthening applications. This simple, colour- 
coded system offers both dynamic and carbon tubes for individualised performance and economy. Hoffmann® II External Fixation 
System allows modular frames for true independent pin placement. Completely compatible with Original Hoffmann® components, 
this new system improves flexibility and ease-of-use, while enhancing frame economics through minimal componentry. It's external 
fixation with a 'click'. Howmedica has now extended the HofTmann®(H system by introducing the Hoffmann® II Compact™, 
specifically designed for distal radius fractures. The Monticelli-Spinelli™ Circular External Fixation System permits unrestricted 
placement of wires and half pins for fracture fixation. Hybrid Speciality fixators can be created by the use of special claffips to 
combine the benefits of the Monotube®, Hoffmann®!!, and Monticelli-Spinelli™ rings. Speciality components like the Dynamic Joint 
Distractor are also available. All the above fixators are designed for use with the Apex® Pins, these self-drilling pins are designed to 
optimise the pin-to-bone interface, minimising the risk of pin track problems. With nearly SO years of investment and commitment 
to External Fixation we can truly say that we have a fixation! 
Howmedica International Limited, 622 Western Avenue, London W3 OTF Tel: 0181 896 7600 Fax: 0181 896 7800
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ARTICLE

Prevention of Infection in Orthopaedic Surgery
Authors: M A Sayed FRCS, Senior House Officer

W J Ribbans MCh FRCSOrth, Consultant Orthopaedic Surgeon
Dept. of Orthopaedics and Trauma, Northampton General Hospital NHS Trust

Introduction
Infection remains one of the most serious complications of 
any bone and joint surgery. Infections may be classified as 
superficial or deep. Figures that are most often quoted in 
the literature are for deep infection, which involves the 
bone and tissues adjacent to bone. Deep infection clearly 
has the most serious implications and rates of less than 1% 
should be the aim of all units undertaking implant surgery. 

Generally these infections are'caused by one organism, 
but polymicrobial sepsis has often been observed. The 
commonest infectious agents are gram positive cocci, usually 
originating from the patient's or the theatre environment. 
Gram negative bacilli and anaerobes may also be involved 
usually due to haematogenous spread. The latter may be 
particularly virulent and efforts should be made to ensure 
that patients with implants receive appropriate prophylactic 
antibiotics during abdominal surgery, dental surgery and 
urinary catheterization. Table 1 shows the frequencies of 
pathogens in prosthetic joint infections.

Table 1. Bacteriology of Prosthetic Joint Infections'

Pathogens

Staphyloccocus 
S. epidermidis 
S. aureus

Streptococcus
B-Haemolytic streptococcus 
Viridans streptococcus

Gram negative aerobic bacilli 
Anaerobes

Frequency (%)

53
28
25
20
12

8
20

7

Pre-admission Preparation
A thorough history and examination will reveal occult or 
minor infections which should be eradicated before elective 
surgery. The assessment should identify high risk factors, 
e.g. steroids, diabetes, obesity, rheumatoid arthritis, mal- 
nourishment and impaired immunity. Steps should be taken 
to optimise the medical therapy to lessen the risk of infec 
tion in these patients. Dental sepsis should be treated 
before implant surgery. The preoperative investigations 
should include urinalysis and, if there is any abnormality, 
a urine culture. Institutionalised patients, including those 
from old people's homes, should have MRSA swabs.

A preadmission assessment clinic is a better environment 
to assess all these factors and to allow time for any necessary 
investigations or interventions. The assessed patient can 
be admitted on the day of surgery. This may further help 
to prevent post operative wound infections. Long hospital 
stays before surgery have been associated with higher wound 
infection rates2 .

The risks of infection should be discussed with the 
patient as part of the normal consent process and an 
explanation of the specific regimes to be taken to minimise 
these.

Ward Procedures
Patients known to be MRSA positive should be isolated. 
Surgical and medical patients should not be mixed on the 
same ward. Such mixing is often seen when there are bed 
shortages. Any patient with an active infection should be 
isolated from patients undergoing implant surgery. Hand 
washing has been shown to be the single most effective 
method of infection control that can be done on the ward. 
This may be done with a 70% alcoholic solution which is 
allowed to dry on the hands. Preoperative washing with an 
antiseptic solution like chlorhexidine has been shown to 
reduce the skin bacterial count". Several studies have shown 
that preoperative shaving is associated with an increased 
risk of wound sepsis4 . The risk seems to increase the longer 
it is done before surgery. If shaving is deemed necessary it 
should be done just before surgery.

Pre-operative Theatre Procedures
In the ordering of lists, infected cases have to be placed last. 
It is preferable to have separate trauma and elective lists. 
Theatres should be prepared and cleaned well before implant 
surgery. The quality control of such cleanliness should be 
regularly checked by the hospital infection control team. 
The theatre air should also be regularly checked for its 
bacterial count. This may be done by leaving culture plates 
under a volumetric sampling fan.

The Theatre Environment and Preparation for Surgery
Most surgical wound infections are acquired in the operating 
room from the patient's own microbial flora. The remainder 
are acquired mainly from the staff in the operating room5 .

There are several antiseptics available for skin prepara 
tion prior to surgery. Chlorhexidine and povidone-iodine 
are the most effective and .least toxic. At our institution we 
use an alcoholic solution of 0.75% povidone-iodine followed 
by an alcoholic solution of 4% chlorhexidine.

In recent guidelines, the British Orthopaedic Association 
has recommended the use of impermeable paper drapes 
rather than the traditional linen drapes. The latter may soak 
through and allow egress of bacteria into the wound by 
capillary action. As the skin cannot be sterilised following 
any form of skin preparation it may be logical to use plastic 
adhesive drapes on the wound. However, it has not been 
shown that these make any difference in the post operative 
wound infection rates6 .

The vertical laminar flow system with its high efficiency 
paniculate air filters which can remove particles 0.3 micron 
or larger in diameter can significantly reduce the incidence 
of wound infections7 *. With this system there are 400 air 
changes per hour compared to 20-40 air changes in a con 
ventional theatre. Airborne bacteria are theteftus more 
diluted. The clean, bacteria-filtered air flows downwards 
and outwards from the operating field.

Parenteral antibiotics should be routinely used in the 
prophylaxis against infection. A dose of a cephalosporin is 
given on the induction of anaesthesia or 10 minutes before 
inflation of a tourniquet. The dose may be repeated in Q
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theatre if surgery lasts for more than 4 hours or there has 
been contamination. For prophylaxis 24 hours of post 
operative coverage seems adequate'. In a large multicentre 
study it was concluded that the incidence of sepsis in 
ultraclean air. and with antibiotics was much less than that 
when either was used alone10 .

Ultraviolet light has a bactericidal effect and offers a 
cheap and easily installed alternative to unidirectional 
airflow systems. An intensity of 300mu w/cm2 has to be 
used to achieve this equivalent effect" '-. However, this 
system has not been shown to be more efficacious than a 
modern theatre with a well maintained ventilation system.

The bacterial counts in theatre are directly related to the 
number and movements of personnel. Unnecessary people 
should not enter theatre and movements of those present 
should be kept to a minimum. Anyone with an open infec 
tion like a sore throat or an infected skin lesion should not 
be allowed in theatre. Theatre clothing should only be 
worn in the theatre suite and nowhere else in the hospital.

The conventional theatre gown allows body emissions 
to escape from the top and bottom of the gown which may 
easily contaminate the operative field. Those made of cotton 
fabric allow bacteria to pass through the fabric. They also 
do not stop soakage with body fluids. A body exhaust 
system, like the Charnley total body exhaust gown, is 
preferable during implant surgery. These gowns are made 
from the newer non-permeable polyester or plastic fabrics. 
The fan creates a negative pressure inside the gown which 
exhausts bacteria-laden body air away from the operative 
field. It is also more comfortable to wear.

There is a high rate of glove perforations during ortho 
paedic surgery which may be up to 25%' 3 and even higher 
in other series. Double gloving is recommended during all 
orthopaedic operations with glove changes before hand 
ling implants and regularly during long procedures.

Surgery
The surgical technique has to be meticulous. The time- 
honoured principles like adequate exposure, sharp dissec 
tion, elimination of dead space, haemostasis and gentle 
handling of tissues go a long way to reduce the risk of 
infection. All necrotic tissue and foreign bodies must be 
removed. Metal implants and bone have to be covered 
with soft tissue. If there is any contamination it may be 
safer to undertake a delayed primary closure. Shorter oper 
ations and those undertaken by more experienced operators 
are associated with less post operative infections. Closed 
suction drains may be used where large dissections have 
been made. These should not be left longer than 48 hours 
as they may cause a deep infection through bacteria track 
ing down beside the drain.

Suction is frequently used during bone surgery. Large 
volumes of air are drawn through the sucker. It has been 
demonstrated that suction tips get contaminated with 
those organisms which have been implicated in deep infec 
tions 14 . The contamination is proportional to the duration 
of use of the sucker.

Frequent use of power irrigation by pulse jet lavage is 
recommended during bone and joint surgery. It is effective 
at removing bacteria and paniculate debris from a wound. 
Shields have to be used to prevent droplets hitting lights 
and operators and falling back into the wound. The addi 
tion of an antibiotic to the irrigant is thought not to confer 
any advantage 15 . There is some evidence that a 0.05% 
chlorhexidine solution may be more effective as a disinfec 
tant when used as a lavage 16 .

Short courses of systemic perioperative antibiotic pro 
phylaxis can significantly reduce the infection rate following 
implant surgery. Incorporation ofgentamicin in bone cement 
gives an additive and more prolonged effect on infection 
prevention compared to systemic antibiotic alon.- 17 . This 
effect is thought not to last for more than one year.

Post-operative Procedures
Dressing changes have to be kept to a minimum. Upper 
respiratory and urinary tract infections have to be treated 
promptly following implant surgery. There has been con 
flicting evidence of the efficacy of parenteral antibiotic 
cover if urethra! catheterization is required after implant 
surgery, but our policy is to provide cover.

In conclusion, the prevention of infection in orthopaedic 
surgery requires constant vigilance by the surgeon, from the 
time of the initial consultation until the patient's discharge.
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Orthopaedic Proceedings
Orthopaedic Proceedings contains abstracts of papers presented at recent scientific meetings organised by 
orthopaedic associations and specialist societies. Its purpose is to disseminate new ideas with minimum delay 
throughout the world community of orthopaedic surgery.

The abstracts are prepared by the editorial secretaries ol" the participating societies and are sent to the Journal 
as electronic files. They are printed without further editorial amendment. All questions about the scientific content 
of these reports should be addressed to the editorial secretary of the association or society concerned.

Participating Societies
Australian Orthopaedic Association
Australian Paediatric Orthopaedic Society
Australian and New Zealand Orthopaedic Research Society

British Orthopaedic Association
British Association for Surgery of the Knee
British Elbow and Shoulder Society
British Orthopaedic Foot Surgery Society
British Orthopaedic Oncology Society
British Orthopaedic Research Society
British Orthopaedic Sports Trauma Association
British Society for Children's Orthopaedic Surgery
British Scoliosis Foundation
British Scoliosis Society
British Society for Surgery of the Hand
British Hip Society

Canadian Orthopaedic Association 
Chinese Journal of Orthopaedics 
Combined Services Orthopaedic Society

EFORT - European Federation of National Associations
of Orthopaedics and Traumatology 

EORS - European Orthopaedic Research Society 
European Hip Society 
European Spine Society 
European Bone and Joint Infection Society 
European Rheumatoid Arthritis Surgical Society

Hellenic Association of Orthopaedic Surgery and Traumatology

International Society for Fracture Repair 
International Society for the Study of
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These limes were: I. Pre-operalively 2. One hour post- 
operntively 3. Day one posl-opemtively 4. Day two post- 
operalively 5. Day three post-operaiively. Pulmonary 
function was divided inlo three categories: u normal group 
wilh a ratio of greater than 250: a pulmonary dysfunction 
group with a ratio of between 151 and 250 and a critically 
hypoxtemic group with a ratio of less than ISO. Intra- 
operatively patients were ventilated to a standardised end- 
tidal C02 and drops in PET and C02 were recorded after 
guide wire/reamer and nail insertion. 
Results: To dulc US patients had been recruited into the 
study over a 24 month period. After strati ricution by injury 
status there were 75 patients with an isolated femoral 
fracture and 40 patients with a femoral fracture associated 
with multiple injuries.

Descriptive analysis of the data showed that in the 
isolated femoral fracture group, 39 patients were random 
ised to the unreamed technique for nail insertion and 36 
patients received the reamed technique for nail insertion. In 
the multiply injured group, 21 patients were randomised to 
the unreamed technique for nail insertion and 19 patients 
received (he reamed technique for nail insertion. Five 
patients in each group met our criteria of a pulmonary 
contusion.

The median isolated femur ISS scores were nine (range- 
mine to 17) in the unreamed group and nine (range:ninc to 
14) in the reamed group. In the multiply injured group, the 
ISS scores were 25 (range: 18 to 45) for the unreamed group 
and 26 (range: 18 to 35) for the reamed group. The median 
surgical time in the unreamed femur fracture group was 92 
minutes and 116 minutes in the reamed femur fracture 
group. In the isolated injury stratum, both the reamed and 
unreamed techniques showed similar decreases and recov 
ery of the Pa02 : Fi02 ratios over the defined time period. 
While in the multiply injured stratum, there was a tendency 
in the reamed technique group to maintain lower Pa02 
:Fi02 ratios than in the unreamed group over the same time 
period. When the patient populations were combined for 
injury status, there were two cases of adult respiratory 
distress syndrome (ARDS), one case of pulmonary embo- 
lus, one case of FES, five cases of pneumonia and ten cases 
of atelectasis in the unreamed technique group. In the 
reamed group there was only one case of ARDS, five cases 
of FES, three cases of pneumonia and 10 cases of 
atelectasis.
Conclusions: Reamed intramedullary nailing of acute fern- 
oral shaft fractures in the multiply injured patient may 
suppress pulmonary function using the Pa02 :Fi02 ratio in 
the defined time interval. In the isolated femoral shaft 
fracture group there appeared to be no difference in the 
technique used with regards to pulmonary function.

REAMED VERSUS UNREAMED LOCKED 
INTRAMEDULLARY NAILING OF OPEN TIBIAL 
SHAFT FRACTURES: A PROSPECTIVE 
RANDOMISED STUDV
P. A. Blachut, J. F. Rearing, S. Ricard, P. J. O'Brien, R.
N. Meek, H. M. Broekhuyse
Canada

Aim: To compare the results of reamed versus unreamed, 
locked intramedullary nailing of open tibia! fractures. 
Method: One hundred and forty-six patients with 149 open 
fractures of the tibial shaft were randomised into two 
treatment groups. Eighty fractures (14 type I, 29 type II, 24 
type IIIA and 13 type IIIB fractures, according to the 
classification of Gustilo, el al) were treated with nailing 
after reaming and 69 fractures (13 type I, 18 type It, 22 
type IIIA, eight type IIIB and one type IIIC) were treated 
with nailing without reaming. The average diameter of the 
nails was 11.3mm in the group treated with reaming and 
9mm in the group treated without reaming. The patient 
demographics and fracture characteristics in the two groups 
were similar.
Results: Adequate follow-up data were available for 72 
fractures managed with reaming and 61 fractures managed 
without reaming. No differences were found between the 
two groups with regard to the technical aspects of the 
procedure or the rate of early post- operative 
complications.

Nine (12.8%) of fractures treated with reaming and 
seven (11.4%) of fractures treated without reaming did not 
unite (p=0.8S). There were two deep infections in the group

treated wilh reaming and one in the group without reaming. 
Significantly, more screws broke in the group without 
reuming (20 lo 33%) ihun in the group treated wilh reaming 
(10 to 14*) lp=0.009). There was no statistical difference 
between the two groups with regard lo frequency of nail 
fracture (three reamed and one unreamed. p=0.62). Mal- 
union occurred in three fractures in the reamed group and 
two in the unreamed group (p=I.O). 
Conclusion: The clinical and radiographic results of nail 
ing after reaming were similar lo those of nailing without 
reaming for fixation of open fractures of the libial shaft, 
although more screws broke when reaming had not been 
done.

REAMED NAILING OF GRADE IIIB OPEN TIBIAL 
FRACTURES.
J. F. Keating, P. A. Blachut. C. M. Court-Brown, P. J.
O'Brien
UK

Mm: To evaluate the results of reamed nailing of grade 
IIIB open libial fractures.
Methods: Reamed interlocking nailing of 50 grade IIIB 
open fractures was carried out following a standard proto 
col in two centres. There were 48 patients with a mean age 
of 36 years. All patients had wound debridemenl followed 
by immediate reamed interlocking nailing. Significant bone 
loss was present in 25 (50%) cases. The median time to 
wound coverage was 4 days (range:2 to 12 days). Flap 
cover was used in 40 cases.
Results: Three patients (6%) with severe crush injuries 
underwent early amputation. The mean time to union in the 
remainder was 44 weeks (range: 16 to 94 weeks). Twenty- 
two limbs with no infective complications required further 
surgery lo achieve union. Revision nailing to promote 
union was carried out in 14 cases. Twenty-one cases had 
significant bone loss and open bone grafting was required 
in 14 cases. Three patients (6%) went on to develop a 
malunion. Compartment syndrome complicated two (4%) 
fractures. Deep infection complicated seven (14%) cases. 
Amputation was eventually required in one case. In the 
remainder infection was controlled by further debridement 
and revision nailing. Joint stiffness was noted in 24 limbs 
(48%) at follow-up. Knee stiffness affected four (8%) 
cases, ankle stiffness 18 (36%) cases and subtalar stiffness 
19 (38%) cases.
Discussion: Reamed nailing of grade IIIB open tibial frac 
tures is considered a controversial method of treatment 
Unreamed nailing has been advocated as being safer but 
clinical data on their use have been limited. Results in this 
series were comparable to or better than results obtained 
with unreamed nails or external fixation. The functional 
outcome was satisfactory. The present study showed that 
very satisfactory results were obtained with the method and 
deep infection could be eradicated when it occurred.

REAMED VERSUS UNREAMED LOCKED
INTRAMEDULLARY NAILING OF CLOSED
TIBIAL SHAFT FRACTURES: A PROSPECTIVE
RANDOMISED STUDY.
P A Blachut, S Ricard. P J O'Brien, R N Meek, H M
Broekhuyse
Canada

Method: Two hundred and sixty-one patients with 264 
closed fractures of the tibial shaft were prospecrively 
randomised for treatment with either a reamed or unreamed 
nail. Fifteen patients initially randomised to the unreamed 
group were switched to the reamed group for technical 
reasons and were excluded from the analysis of the results. 
Twenty-four patients were lost to follow-up, leaving 121 
reamed fractures in 120 palients and 104 unreamed frac 
tures in 103 patients for review at an average follow-up of 
12 months.
Results: Patient demographics and fracture configurations 
were similar in the two groups. The average total operative 
time for the unreamed procedures was 12 minutes shorter 
than that for the reamed procedures (p < 0.00001). The 
mean fluoroscopy times were identical for the two groups. 
Mean estimated blood loss was also identical for both 
groups. One hundred and seventeen (97%) of the reamed 
fractures and 93 (90%) of the unreamed fractures healed

without a further operation. This difference is statistically 
significant (p=0.03).

There were Iwo deep infections in Ihe unreamed group 
(1.7%) and one in the unreamed group (0.9%) (p=l,0). 
There were three nail failures in Ihe reamed group and none 
in the unreamed group (p=0.25), whereas screw failures 
occurred much more frequently in the unreamed group 
(reamed 4%. unreumed 21%) (p=0.0002). Malunion occur 
red in four fractures in each group. All were in either very 
proximal or very distal fractures. The prevalence of the 
removal of screws (30 in both groups) or nails (35 in the 
reamed group and 23 in Ihe unreamed group) was not 
significantly different (p=0.49. and p=0.24. respectively). 
Conclusion: Reamed nailing of closed tibial fractures is 
preferable lo unreamed nailing.

EFFECT OF SMOKING ON HEALING OF TIBIAL 
SHAFT FRACTURES.
M. Finnegan, M. Schmitz, J. Champine, R. Natarajan 
USA

Aim: To document the effect of smoking on the clinical 
and radiographic healing of tibial shaft fractures. 
Methods: One hundred and ninety-six consecutive closed 
and grade I, open tibial shaft fractures were enrolled in the 
study. Forty tibia; were excluded for co-existing variables, 
leaving IS6 fractures for study. Data were obtained from 
the history and physical examination as well as from 
standard radiographs. Those smoking less than five cigar 
ettes per day, smoking cigars and those suffering passive 
smoke exposure were considered to be non-smokers for the 
purpose of the study. Patient follow-up was up to the stage 
of fracture healing or up to one year where possible. 
Methods: The age and gender distributions were similar in 
both the smoker and non-smoker groups as were the frac 
ture mechanisms and patterns. The race distribution was 
similar except for Hispanics where there were only four 
smokers as compared wilh 27 non-smokers. The clinical 
and radiographic follow-up was similar between Ihe groups 
in the first six months, but it was higher in Ihe smokers 
during the second six months. Of the 108 tibiae that either 
healed or had follow-up for at least one year, two smokers 
and none of the non-smokers had non-unions. Average time 
to fracture healing in non-smokers was 160 ± 12 days, as 
compared with 260 ± 21 days in the smokers (p < 0.0001). 
This finding was consistent within treatment groups as well 
as between the two larger populations. 
Conclusions: In a large population of uncomplicated dbial 
shaft fractures, the variable of smoking contributed to a 
statistically significant difference in rate of fracture 
healing.

PREVALENCE OF HIV, HEPATITIS B AND C IN 
ORTHOPAEDIC TRAUMA ADMISSIONS
D. I. S. Sweemam, W. Ribbans. A. Manktelow, P.
Griffiths
UK

Aim: To establish Ihe prevalence of HIV, Hepatitis B. and 
Hepatitis C in orthopaedic trauma admissions, to a central 
London teaching hospital.
Method: Six hundred consecutive orthopaedic trauma 
admissions, aged over 16 years, were tested anonymously 
for HIV, Hepatitis B and Hepatitis C. The patients were 
identifiable only by randomised numbers. The admitting 
surgical house officer completed a correspondingly num 
bered form containing details of high risk factors, age 
group and gender. These doctors were asked to predict 
whether they thought the patient was at high risk of testing 
positive for any of the above conditions. Later, laboratory 
results were matched wilh Ihe forms by a senior doctor who 
had not been involved with the admission and treatment of 
the patients.
Results: Of the total sample, 39.8% were in the age group 
16 to 50 years. Six of the patients (1%) were positive for 
HIV with all of the positive samples being in the under 50 
age group: a prevalence of 2.5%. All were correctly pre 
dicted by our junior staff. Only one patient (0.16%) was 
positive for Hepatitis B. This patient was correctly pre 
dicted amongst 36 (6%) with high risk factors. Nineteen of 
the patients (3.2%) were positive for Hepatitis C. Fifteen 
occurred in the under 50 age group with a prevalence of
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8.1%. Twelve of the 19 were predicted by llie admitting 
stuff amongst .14 (5.7%) with high risk factors. 
Discussion: The United Kingdom has 22.MX) coiilirmed 
cases of HIV - a prevalence of 1:2500 appniximuicly. It is 
known thai 71% of all cases are concentrated within the 
four Thames Heullh Regions around London. Our study 
equated to u 25 x increased risj^ of orthopaedic trauma 
admissions being positive for HIV. We were surprised by 
the major difference between positive cases of Hepatitis B 
andC.
Conclusions: Unlike certain previous studies, u careful 
history and awareness of high risk factors can predict ihe 
majority of positive patients. It is clear that orthopaedic 
surgeons und allied staff were treating a high-risk group of 
patients. The need for careful screening and the use of 
protective clothing and other measures to reduce viral 
transmission in such cases is obvious.

LENGTHENING OVER AN INTRAMEDULLARY 
NAIL FOR FEMORAL AND T1BIAL DEFECTS
A. H. R. W. Simpson, A. S. Cole. H. C. Brownlow, M.
A. McNally, J. Kenwright
UK

Introduction: The Ilizarov method of distraction osteoge- 
nesis is widely used for limb lengthening und for treating 
segmental defects. Large increases in limb length can be 
achieved but treatment often requires long periods of 
external fixation with risks of pin tract sepsis, malalignment 
and muscle dysfunction. Recently, bone segment transport 
over an unreamed intramedullary nail (Monorail system) 
has been described with good results in the management of 
diaphyseal bone defects. We report the use of a reamed 
intramedullary nail and external fixator for limb 
lengthening.
Methods: Eighteen patients (14 male and four female) with 
an average age of 25 years (15 to 39) were treated. 
Unilateral lengthening was performed in 16 femurs and two 
tibia;. The aetiology of shortening was post-traumatic in 14 
cases and congenital in four. Mean pre-operative leg length 
discrepancy was 5.1cm (two to 9.1cm). In addition, three 
patients had angular deformities and four hud a rotational 
deformity.

The operation consisted of the insertion of a reamed, 
Russel-Taylor intramedullary nail, the application of an 
external fixator (monolaterul in 14 and circular in four) and 
a corticotomy. Any angular and rotational deformities were 
corrected at the time of insertion of the nail. After an initial 
delay the lengthening proceeded at 0.5 to 1.5mm per day 
according to clinical symptoms and radiographic and ultni- 
sonographic appearances of the regenerating bone. When 
the desired length was achieved, the external fixator was 
removed and the nail was locked distalty allowing full 
weight bearing and rehabilitation. 
Results: The mean increase in length was 0.5cm (two to 
8.6cm). The mean lengthening time was 69 days (14 days/ 
cm). The mean fixator time was 98 days (24 to 189 days) 
giving an average time spent in external fixation of 20 days/ 
cm. There were 16 complications in 10 patients including 
one deep vain thrombosis, one premature fusion requiring a 
repeated osteotomy, 11 episodes of pin tract infections, one 
equinus foot deformity requiring Achilles' tendon release 
and one with an adhesion of the quadriceps requiring a 
quadricepsplasry. There were no deep infections or re- 
fractures.
Conclusion: This method allowed early rehabilitation with 
rapid return of knee motion. The reduced time in external 
fixation was convenient for the patient and appeared to 
reduce pin tract problems. IntraineduJIary nailing prevented 
malalignment during lengthening and rejfraciure.

FEMORAL LENGTHENING OVER NAILS 
D. Paley, J. E. Herzenberg. G. Paremain. A. Bhave 
USA

Aim: To compare results and complications of a new
method of femur lengthening, 'lengthening over nails'
(LON) to the traditional Ilizarov method in a case-matched
study.
Method: Thirty-two femoral lengthenings were performed
on 29 patients between 1990 and 1993 using the LON
technique, wherein an intramedullary nail (IMN) was inser

ted ul the time of the osteotomy and the application of the 
external lixalor (EF). At the end of the distraction phase, 
the IMN was kicked, the EF was removed, and the regen 
erating hone was pennilted to consolidate under the protec 
tion of the IMN. The LON group was compared with u 
group of matched cunlrols in which the Ilizarov EF was 
used throughout both the distraction and consolidation 
phases. The control group, which was matched for amount 
of lengthening, uge. level of difficulty (|based on 12 para 
meters that increase the difficulty and risk of lengthening]: 
mild, moderate, and severe), and uttiology (congenital, 
developmental or traumatic), consisted of 31 patients who 
underwent 32 femoral lengthenings between 1988 and 
1992.
Results: Statistically significant (p < 0.01) parameters tor 
the LON and control groups respectively included: a mean 
EF time of four months and 7.5 months; an EF index 
(months/cms) of 0.5 and 1.7; a radiographic consolidation 
index (months/cms) of 1.4 and 1.7; average blood loss of 
460mls and 60mls; and un average cost of US$23.885 and 
US$18,857. The type, incidence, severity and the rale of 
complications were similar in both groups, except for the 
re-fractures. There were five re-fractures in Ihe control 
group and none in the LON group. Although Ihe difference 
in the mean ranges of motion (ROM) of the knees, pre- and 
post-operalively, was not significant, recovery of knee flex 
ion was faster in the LON group. Pre-operalive and post- 
lengthening mechanical axis deviation (MAO) 
measurements were compared to see if LON caused a 
detectable difference; no consistent pattern of change in 
MAD compared with LON could be identified. 
Conclusions: LON significantly reduced EF time while 
allowing patients to achieve radiographic consolidation and 
regain ROM of the knee faster. The LON method protected 
against re-fracture and did not produce malalignment in the 
anatomic axis. These advantages were achieved with a 
small increase in cost. The potential disadvantages were: 
increased blood loss, Ihe risk of fat embolism and intra 
medullary infection and problems of retained hardware. 
However, for the patient, the overall treatment with LON 
was much more comfortable because the fixator was on for 
a limited time. LON is a technically demanding procedure 
and is more expensive than traditional techniques.

SPINE

THE NATURAL HISTORY OF IDIOPATHIC 
SCOLIOSIS: BACK PAIN AT A SO-YEAR 
FOLLOW-UP
S. L. Weinstein. L Dolan. K. F. Spratt, K. Peterson, M.
Spoonamore
USA

Introduction: This study continued the prospective evalu 
ation of the natural history of adolescent idiopathic scolio 
sis which was begun in our institution in the 1930s. 
Although we made a comprehensive investigation into 
psychosocial, physical and radiographic parameters, this 
paper will concentrate on only the occurrence and sequalae 
of back pain in this group. The data presented here were 
based on 117 patients who were compared with 52 age and 
sex-matched controls; changes in pain with time were 
assessed by comparing pain at the time of the study with 
that in 1968 and 1978. Forty-one percent had thoracic 
curves (23° to 156°), 12% thoracolumbar (47° to 155°), 
27% lumbar (15° to 90°), and 20% had major double 
curves (28° to I04°thoracic component, 28° to 110° lumbar 
component).
Results: Chronic back pain (upper, middle or lower) occur 
red in 61% of Ihe scoliosis group but only 35% of the 
controls (p < 002). A significantly larger percentage of the 
scoliosis group reported chronic middle and lower back 
pain than those in the control group (33% vs. 15%, p < 
0.01). Fifty-three percent of the patients complained of 
chronic lower back pain in comparison with 26% of the 
controls (p < 0.0007). Chronic back puin was not related to 
the size or location of the curve. Intensity and duration of 
acute back pain did not differ due to the type of curve or its 
magnitude (p < 0.62). However, the scoliosis sample did 
report greater back pain of longer duration thun the control 
group (p< 0.0001).

Of 60 patients with both acute back pain scores and 
current radiographic data. 15 showed radiographic evidence

of thoracic osteoarlhritis and K.W showed lumbar usteo- 
anhritis. However, the presence of arthritis, was not related 
lo the duration or intensity of back puin. Thirty-six percent 
of the scoliosis group were working for wages compared 
with 23% of the control group and 6% indicated they we» 
unable to work because of back pain.

Twenty-five pea-em of ihe patient), described their back 
pains as "disabling" However, only 50% of these Ktlienti 
were forced lo reduce their working hours and 80<J, ^ 
reduce their activity levels. This was not significantly 
different lo that found in Ihe control group. 
Conclusions: On average, patients reported "occasional" 
back pain in 1968. 1978 and 1992. and no signifies 
increase in frequency was noted. Although the scolioiis 
patients reported more chronic back pain, and acute pain of 
greater intensity and duration, their ability to work and 
perform everyday activities was similar to that of their 
peers. Despite the presence of back pain this group of 
untreated patients continued to function al a high level 
indicating that the natural history of adolescent idiopathic 
scoliosis does not necessarily include functional disability.

DETORSION OF THE SCOLIOT1C HELIX
S. J. Tredwell. B. J. Sawatzky, C. W. Reilly 
Canada

Aim: To determine whether Ihe idiopathic scoliotic spine 
responds to a posterior multi-hook correction system as an 
unwinding of a helix.
Method: Patients with adolescent idiopathic scoliuii 
underwent surgery using a multi-hook segmental spinal 
system. One surgeon performed all of the procedures. Intra- 
operative stereophologrammetry was used to measure the 
translations and the rotations for each of the vertebrae it 
the structural curve. The rotations were determined by 
measuring the magnitude of rotation around the unique aiii 
of rotation for each individual vertebra. The plane of 
maximum deformity (curvature) was also determined 
(where 0° was defined as a curve in the sagittal plane 
(normal kyphosis] and 90° was a curve in Ihe frontal 
plane).
Results: Thirty-three patients were included in the study. 
The mean pre-operative Cobb angle was 57° (45° to 82") 
and mean post-operative Cobb angle was 20° (3° to 43°). 
The average rotations around a unique axis for the top, 
apical, and bottom vertebrae were 15.5° , 7.7° and -13.9° 
respectively. The mean plane of maximum deformity mi 
shifted from 50° before instrumentation to 19° following 
rod rotation and the distraction of hooks on the first rod 
Discussion: The aim of scoliosis surgery is to move the 
spine towards the physiological norm (straight spine in the 
frontal plane, and a kyphosis/lordosis in the sagittal plane). 
Idiopathic scoliosis is a three-dimensional (3D) deformity 
that is an approximation to an asymmetrical helix.Thus the 
ideal correction of idiopathic scoliosis should show 'detor- 
sion' or unwinding of the helical deformity. Before this 
study, evidence of geometrical detorsion had not been 
demonstrated. The advantage of the 3D intra-operative 
measurement system was the ability to study the effects of 
surgical management of scoliosis in vivo. 
Conclusions: This study showed that the end vertebrae in 
Ihe structural curve were rotated in equal and opposite 
directions and the apical vertebrae rotated less. Along with 
the unwinding of end vertebrae, the middle segments of the 
curve were translated medially, repositioning the plane of 
maximum deformity towards the normal sagittal 
alignment.

COMPARISON OF ANTERIOR VERSUS 
POSTERIOR INSTRUMENTATION FOR 
CORRECTION OF ADOLESCENT THORACIC 
IDIOPATHIS SCOLIOSIS
R. R. Betz, J. Harms. D. H. Clements, L. G. Lenke, T. 0.
Lowe, H. L. Shufflebarger, D. Jeszenszky
USA

Aim: To present the two-year, post-operative results of > 
prospective, multicentre study comparing the use of anter 
ior instrumentation with that of posterior mullisegmenied 
hook instrumentation for the correction of adolescent, tho 
racic, idiopathic scoliosis. 
Methods: Seventy-eight patients who underwent an anter-
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Day case arthroscopy and arthroscopic 
surgery of the knee
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Summary
A Day Case Unit was opened at Wexham Park Hospital in 
October 1985 and this paper describes the first year's experience in 
arthroscopy and arthroscopic surgery.

Ninety nine knees in 96 patients were examined. The predomi 
nant diagnoses were lesions of the medial meniscus (33%), 
ruptures of the anterior cruciate ligament (30%) and lesions of the 
lateral meniscus (20%). Fourteen knees (14%) were normal. 
There was one postoperative infection, 3 patients had troublesome 
effusions and one patient developed a synovia! fistula. Two 
patients required overnight admission. The waiting list was 
reduced from 14.7 weeks lo 3.0 weeks. The advantages and 
limitations of this technique is discussed.

Introduction
The use of the arthroscope in the diagnosis and the 
surgical treatment of disorders of the knee is firmly 
established. Increasing cuts in resources in the National 
Health Service have combined with increasing demand 
to place limitations on orthopaedic bed availability. An 
answer to this dilemma is day case surgery. Conditions 
suitable for day case surgery can be dealt with expedi- 
tiously without the fear of cancelled admissions and the 
use of in-patient beds and theatre time is reserved for 
more major cases. Arthroscopy and arthroscopic surgery 
have been seen to be suitable for day care (1-5).

A Day Surgery Unit was opened at Wexham Park 
Hospital in October 1985 and this paper describes the 
first year's experience in arthroscopy and arthroscopic 
surgery.

Patients and methods
The unit is not purpose built nor self contained. An 11 
bedded ward was made available for day surgery. The 
surgery is carried out in the main theatre suite. There are 
two day case orthopaedic lists each week. Arthroscopies 
are limited to one of these. All the procedures are carried 
out or directly supervised by one consultant.

When a patient is seen in the out-patients with a knee 
problem suitable for day case arthroscopy, a full medical 
history is taken together with a record of pulse and blood 
pressure. The consent form is signed in out-patients. The 
patient then visits the day surgery unit where a date is

Correspondence to: Robin L Allum, Consultant Orthopaedic 
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given for surgery and instructions are given regarding 
admission, discharge and aftercare.

If a suitable patient is seen in the out-patients by a 
member of the junior staffer by another consultant, they 
are then given an urgent appointment at RLA's out 
patient clinic so that all patients have been seen per 
sonally prior to their admission.

On the day of operation the patient is seen again and 
examined by the orthopaedic surgeon, (RLA) also by the 
anaesthetist at the day surgery unit prior to transfer to 
the operating theatre. The arthroscopies are booked first 
on the list at 9am. Examination under general anaesthe 
tic and arthroscopy are carried out without premedica- 
tion. At the conclusion of the procedure 10ml of 0.5% 
plain Marcaine® is injected into the knee joint.

On return to the ward the patients are seen by the 
physiotherapist who instructs them in exercises and 
walking with the aid of sticks or crutches if necessary. All 
patients without a history of dyspepsia are prescribed a 
10 day course of an anti-inflammatory agent (6,7). The 
patients are instructed to walk as normally as possible, 
taking full weight and to remove the bandages at 48 
hours. They are seen in out-patients within 7 days and at 
2 weeks for suture removal. Out-patient physiotherapy is 
prescribed when necessary.

Initially all patients in whom arthroscopy was clini 
cally indicated were considered for day surgery with the 
exception of patients with an acutely injured knee where 
pain and quadriceps inhibition delay mobilisation. As a 
result of experience, changes have been made to this 
policy and these will be described in detail later in this 
paper.

Between October 1985 and September 1986, 99 knees 
were arthroscoped in 96 patients (3 bilateral). There 
were 78 males and 18 females. The mean age was 31.7 
years, range 13 years—60 years.

Results
Table I shows the operative findings and- procedure 
carried out. Of the 96 patients 45% had two or more 
distinct pathological findings. For example only 13% of 
the anterior cruciate ligament injuries and 10% of the 
lateral meniscal injuries occured in isolation. Only those 
meniscal lesions deemed unstable were removed (8).

Fourteen knees in 12 patients were normal. In 99 
knees 160 abnormal findings were recorded; of these 89 
(56%) were diagnosed preoperatively. The waiting list
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TABLE i Operative findings and procedures

Diagnosis

Normal
Medial meniscal lesion
Lateral meniscal lesion

Discoid lateral meniscus
Anterior cruciate ligament injury 
Degenerative change

Chondromalacia patellae
Pathological medial shelf
Non-specific chronic synovitis 
Synovial chondromatosis
Patellar tendonitis
Medial collateral ligament laxity
Loose bodies
Chondral or osteochondral fracture.

A'.

14
33
20

1
30 
34

10
2
7
1
1
2
1
4

Patients with 
single diagnosis

14 (100%)
15 (45%)

2 (10%)

1
4 (13%) 
7 (21%)

3 (30%)
1
0 

1
1
1
1
2

0
31

6
6
0
4 

23
11

1
2
7 
1
1
0
1
0

Procedure performed

Arthroscopic medial meniscectomy
Arthroscopic lateral meniscectomy
Open lateral meniscectomy

Reconstructive surgery at a later date 
Wash-out + Depo-MedroiH-®
Wash-out
Lateral release
Resection of medial shelf
Synovial biopsies 
Removal of loose bodies and synovia! biopsy
Patellar tendon release

Removal of loose bodies

TABLE 11 Complications

Infection (strep, pyogenes) 1 
Persistent effusion (1 required drainage) 3 
Synovial fistula 1 
Haematoma (lateral release) 1 
Admissions—1 small lateral arlhrotomy 2

1 closed medial meniscectomy
(both overnight stay) 

Re-admissions for open lateral meniscectomy 5

was reduced from 14.7 weeks to 7.4 weeks within six 
months and after one year stood at 3.0 weeks.

COMPLICATIONS

Complications are shown in Table II. Two patients 
required overnight admission to the Orthopaedic Ward. 
One patient underwent an arthroscopic medial menis 
cectomy and was unable to straight leg raise at 5 pm. 
The other patient had a torn lateral meniscus, the anter 
ior horn was detached but it was not possible to detach 
the posterior horn by closed means. It was felt inadvis 
able to leave a large mobile fragment in the knee and the 
posterior horn was divided through a small lateral 
arthrotomy. Five patients had lesions of the lateral 
meniscus which were not thought to be suitable for 
arthroscopic resection and they were rc-admittcd at a 
later date for open meniscectomy. The one patient in 
whom lateral release was carried out developed a hacma- 
toma despite coagulation of the lateral superior gcnicular 
vessels. This settled with rest. In this unit the procedure 
of choice is an open lateral release through a small 
superolateral incision and it is not now felt that this 
procedure is suitable for day surgery. The one case of 
synovial fistula through the lateral arthroscopy portal 
settled following two weeks in a plaster cylinder.

The occurrence of septic arthritis is a very serious 
complication and this case will be considered in detail. 
The patient played squash four days following an 
arthroscopy which revealed significant lateral compart 
ment changes following a previous lateral meniscectomy 
but no intra-articular surgery was carried out. A wash 
out and Depo-Medronc® injection were given. Following 
the game of squash an effusion developed and two weeks 
postoperatively aspiration revealed fi-haemolylic streptococ 
cus. It is unlikely that this organism was introduced in 
hospital but it suggests that such vigorous activity at an 
early stage is unwise. It is now our policy to advise 
against any sport for two weeks to allow the inevitable 
synovial reaction to subside.

Three patients in whom bilateral arthroscopy was 
carried out struggled to mobilise, although they were

able to be discharged at 5 pm. We now consider thai 
these cases arc best dealt with on an overnight stay basis.

Discussion
A report of a working party of The Royal College1 <>l 
Surgeons considered that provision of a Day Case 
Surgery Service is an important clement in surgical can
(] >-

We have reduced our waiting lists from 14.7 weeks in
3.0 weeks at a time when the demand for arthroscopy i> 
increasing.

Not all cases arc suitable for day case surgery. Patients 
with an acute knee injury arc likely to be in too much 
pain as arc patients undergoing lateral release for clion- 
dromalacia patellae. Bilateral arthroscopy warranb 
overnight admission and we have not found it possible in 
remove all meniscal lesions arthroscopically cspccialh 
those in the lateral meniscus. It is hoped that with 
increasing experience the number of arthrotomics will 
decrease.

This paper shows that day case arthroscopy and 
arthroscopic surgery is feasible in the districi general 
hospital and its use greatly facilitates the management ol 
disorders of the knee.
We would like to thank Sister Voisey and her staff in the l)a\ 
Surgery Unit, and Mrs Barbara Turner for typing the manu 
script. *""
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Day case arthroscopy: the first year - R. L Allum and W. J. 
Ribbons (Slough) stated that reduced resources and increasing 
demand had limited the availability of orthopaedic beds. One 
answer was outpatient or day-case surgery.

A Day Case Unit was opened at Wexham Park Hospital in 
October 1985 and in the first year 99 knees in 96 patients had 
been arthroscoped. Diagnoses included lesions of the medial 
meniscus (32%), chronic rupture of the anterior cruciate 
ligament (32%) and lesions of the lateral meniscus (20%). 
Fourteen knees (14%) were normal. Fifty operative procedures 
had been carried out, and complications included one 
postoperative infection, three troublesome effusions and one 
case of synovial fistula. Two patients had required overnight 
admission. Within six months, the waiting list for arthroscopy

Open repair of peripheral medial meniscus tears - J. M. Hurley 
and /. A. Robertson (Southampton) described 20 patients with 
Type 2 peripheral tears of the medial meniscus diagnosed at 
arthroscopy. AH were treated by open repair through a 
posteromedial arthrotomy using absorbable sutures. Follow-up 
was from three months to four years. Eight patients had 
associated knee instability demonstrated by a positive pivot 
shift sign at the time of surgery, but only one required 
stabilisation, which was performed by the Marshall technique. 

No patient had a failure of repair, though some were 
professional footballers. Details of the repair technique were 
presented and the place of an associated ligamentous recon 
struction was discussed.

A computerised model of the knee - J. J. O'Connor and /, W. 
Goodfellow (Oxford) had developed a computer model of the 
knee which could illustrate the two-dimensional relationships 
in geometry and mechanics between ligaments, articular 
surfaces and muscle tendons. The model was demonstrated 
with computer animation to show the bones moving upon each 
other under the control of the soft tissues.

Using dimensions for the cruciate ligaments measured 
from cadaver specimens, articular surfaces were generated, so 
that their shapes would keep the isometric fibres of the cruciate 
ligaments uniformly tight throughout the natural range of 
movements. The natural articular surfaces are not unique in 
fulfilling this condition; it can be satisfied by many pairs of 
possible shapes. The axis about which all such pairs of surfaces 
flex and extend passes through the intersection of the isometric 
cruciate fibres.

The tightening or loosening of the other ligamentous or 
tendinous structures throughout the range of movements 
depends on their relationship to the axis of flexion. Fibres lying 
in front of the flexion axis tighten and fibres lying behind the 
flexion axis loosen during passive flexion. The collateral 
ligaments of the model show the same pattern of tightening and 
loosening during passive flexion, as do those of the natural 
joint.

The mechanical function of the quadriceps mechanism 
was found to be modulated by its variable relationship to the 
flexion axis. The measured tension in the quadriceps tendon in 
the cadaver compared well with the computer's prediction.

The authors concluded that the contribution of the precise 
shape of the articular surfaces of the femur to the kinematics 
and mechanics of the knee had been much exaggerated. In 
particular, the analogy of the "cam effect" upon the tension of 
the ligaments is misleading. It was demonstrable that the 
natural movements of the knee cannot be restored merely by 
reproducing natural contours in prosthetic implants whilst 
either sacrificing any of the ligaments or failing to restore them 
to their natural tensions. The computer model gave a new 
insight into the function of the natural joint and the 
consequences of its derangement.

Axial rotation of the prosthetically replaced knee ~ R. J.
(Durham) described 40 patients with a meniscal 
prosthesis studied by fluoroscopy, taking spot lateral films *' 
four angles of flexion to establish the position and moveme *' 
the menisci, from metal markers implanted in the polyeth 
components. The Minns prosthesis has a femoral compon 
Total Condylar design and a tibial plateau made of metal 
dovetail anteroposterior slots which engage two separal 
polyethylene "menisci". These are concave on the upnf 
surface to accommodate rolling and sliding both laterally and ^ 
flexion. n 

The menisci were clearly seen to move during flexion. in 
most cases during flexion from full extension, the meniscus fim 
moved forward and then at 20° to 30° began to move 
backwards. Because the meniscus moves in a straight ij ne 
relative to the tibial component, the centre of which can be 
precisely located in the lateral view, an accurate analysis of 
axial rotation could be made. Some prostneses were axially 
rotated by up to 28° relative to the femoral component, but this 
did not appear to impede function. Rarely were the two menisci 
exactly parallel suggesting that they have settled into a 
"resting" or zero position. The absence of the anterior cruciate 
ligament after surgery appeared to make little difference to the 
range of meniscal movement or the position of the centre of 
rotation.

Continuous passive motion after knee replacement: a comparison 
with flexion and extension regimes - C. E, Ackroyd, J. ft. 
Newman, P. H. Roberts and A. Blazquez (Bristol) had carried 
out a prospective study on 50 patients undergoing knee 
replacement surgery using a Kinetec continuous passive 
movement (CPM) exerciser in the postoperative period. The 
results were compared with those of a prospective controlled 
trial of 100 patients managed with either a flexion or extension 
postoperative regime as reported to the British Orthopaedic 
Association in 1984. The age, sex ratio and diagnoses were 
similar in all three groups. Most of the patients were treated 
with either a Kinematic knee replacement or the St Georg 
sledge unicompartmental replacement.

The leg was placed on the CPM machine immediately 
after operation with the range of movement set at 20° to 50° and 
increased in two stages to 0° to 90° by the third day. The knee 
was exercised for at least 20 hours per day for three days. 
Thereafter the patients engaged in active quadriceps and 
hamstring exercises and were allowed to walk when they had 
satisfactory quadriceps control. Continuous passive movement 
continued at night for at least eight hours until the seventh day.

There was greater postoperative drainage, averaging one 
litre, but the patients had no more pain than with the other 
regimes. There was rapid recovery of active flexion, more 
quickly than with the other regimes, but there was little 
difference in recovery from fixed flexion or extensor lag. At six 
months the mean range of flexion was 95° as opposed to 92° in 
the other series.

Two patients developed temporary lateral popliteal nerve 
palsies but, compared with the other regimes, only half the 
number of patients required outpatient physiotherapy. One 
patient required a manipulation under anaesthesia compared 
to two after the flexion regime and 12 after the extension 
regime.

CPM considerably speeds the postoperative recovery but 
great care is necessary. It is unsuitable for obese patients and 
those with fragile skin.

The Deane intercondylar knee - G. Deane (Ascot) stated 
knee replacement involved a compromise between 
anical principles and biological constraints. Most prostheses 
showed a remarkably similar approach to design - a "t°ta
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Simultaneous bilateral rupture of the 
quadriceps tendon
WJRIBBANS*, BSc, FRCS, Orthopaedic Registrar, P D ANGUS, FRCS, Senior Orthopaedic 
Registrar, Wexham Park Hospital, Slough, Berkshire.

Summary
The simultaneous, complete rupture of both quadri 
ceps tendons is a rare event. Only 30 previous cases 
have been reported and the majority have had well- 
documented predisposing factors, such as chronic 
renal failure, gout, hyperparathyroidism, diabetes 
and obesity. We report a case which presented with 
out any predisposing cause, and review the 
literature to date.

Fig 1. Anteroposterior (above), left lateral (below 
left) and right lateral (below right) radiographs of 
both knees.

Introduction
Extensor apparatus i njuries of the knee are often en 
countered in clinical practice. Galen (131-201 AD) 
described a wrestler who injured his patellar liga 
ment, and the Dutchman, Ruysch, described a quad 
riceps tendon injury in 1720. Until Lister 
performed the first open operative repair in 1878, 
treatment had been conservative with the use of 
splintage 1 .

Simultaneous bilateral ruptures of the quadri 
ceps tendon are rare. Steiner and Palmer were the 
first to describe a case in 1949 , and in the interven 
ing 38 years only a further 30 cases have been 
reported.

Case report
A 76-year-old lady was referred by her GP to our 
department complaining of weakness of the knees 
and an inability to stand. Three weeks previously, 
following a holiday flight to Spain, the patient had 
tripped and fallen onto both knees while ascending 
the steps into the airport coach. She had experi 
enced a tearing sensation above both patellae and 
had been unable to walk. On examination and X-
*Address and correspondence to Dr P Hogston, Department of 
Obstetrics and Gynaecology, Southmead Hospital, Bristol BS10 
5NB.
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Fig 2. Palpable gaps above the superior poles of each 
patella.

ray at the local hospital, degenerative changes were 
noted in the joints (Fig 1) and the knees aspirated 
and strapped. The patient had then spent the rest of 
her holiday in a hotel bed. Further examination re 
vealed a full passive range of movement of the 
knees, but no active extension was possible. Palpa 
tion revealed a gap above the superior pole of both 
patellae (Fig 2). The patient was in good health for 
her age and was not overweight. She took spirono- 
lactone (50 mg mane) for hypertension, but bio 
chemical investigations revealed no evidence of 
hyperuricaemia, diabetes or chronic renal failure.

Operative repair was undertaken. The ruptures 
were identified at the osseotendinous junction (Fig 
3) extending into the medial and lateral retinacula 
with degenerative changes present in both tendons. 
The tendons were sutured to the patellae with strong

Fig 3. Bilateral ruptures at the osseotendinous 
junction.

non-absorbable sutures passed through drill holes in 
the patellae.

The legs were immobilised in cylinder casts for 
six weeks.

Three months after repair, the patient was able to 
straight leg raise with only a minimal lag and could 
flex the right knee to 85 and the left to 80°. She 
only needed to use a walking stick when outside of 
her home.

Discussion
The usual description of a unilateral quadriceps rup 
ture is of a middle-aged or elderly person who 
strongly contracts his or her quadriceps against 
semiflexed knees in an attempt to save himself from 
a fall. Bilateral rupture suggests some generalised 
condition predisposing to tendon rupture.

Table 1. Aetiology of bilateral simultaneous quadriceps tendon ruptures._____ __

Predisposing factors Number Average Age range Male Female References
age

Chronic renal failure 

Chronic renal failure

33 27-39 2 3,4,5,6,7

and gout

Hyperparathyroidism

Previous unilateral
rupture

Diabetes

Obesity

Unknown

1

3

1

5

4

11

54

35

46

64

61

69

—

28-43

—

54-74

54-67

49-84

1

2

1

5

4

9

0

1

0

0

0

2

11

8,9,10

19

12,13,14,15,16

2,12,17,18

1,12,20,21,22,23,24,
present case
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Table 1 shows that the ages of the 31 simulta 
neous bilateral rupture patients reported vary wide 
ly, from 27 to 84 years of age. Two distinct groups 
appear. There is a younger group (27-54 years old) 
in which there is a history of either chronic renal 
failure'" ,gout, hyperparathyroidism*" 10, a combi 
nation of these conditions or of a previous unilateral 
rupture . Those in the older group (49-84 years old) 
have either diabetes 12" 16, obesity , or no 
known predisposing factor 1 ' 12 4 .

Age-related changes, which have been described 
in tendons, include fatty degeneration, tendinoscle- 
rosis, tendon infiltration, fibroid degeneration and a 
decrease in the collagen content of fibres24 . 
Obesity causes fatty changes and increases the load 
ing of the semitlexed knee. All of the above changes 
are also seen in diabetes and, in addition, diabetic 
arteriosclerosis, inflammatory reaction, fibrinoid 
necrosis with calcific foci and ossicles of cancellous 
bone within the tendon have been reported 1 ". The 
causes of rupture in chronic renal failure are less 
clear although they are related to the duration of 
renal failure and the length of dialysis . Changes in 
the structure and metabolism of collagen and 
ground substance, ischaemia and dystrophic calci 
fication have been implicated. Chronic metabolic 
acidosis in renal failure may lead to elastosis - the 
replacement of collagen with elastin in the tendons 
- which increases the possibility of rupture under 
stress5 .

The patient with gout and chronic renal failure 
had fibrinoid necrosis and a chronic inflammatory 
reaction accompanying tophaceous synovitis of the 
joints.

Hyperparathyroidism has been implicated in 
three cases in which dystrophic calcification and 
subperiosteal bone reabsorption weakening of the 
osseotendinous junction seem to be responsible for 
the rupture. Secondary hypcrparathyroidism, pres 
ent in many cases of renal failure, is likely to be an 
other contributory factor to tendon rupture in 
uraemia. Bilateral quadriceps tendon rupture has 
been the presenting feature both in renal failure and 
in hyperparathyroidism .

Only 19 of the 31 reported cases were diagnosed 
immediately. The other 12 were delayed for peri 
ods of up to eight months, and six of these had been 
initially examined by a doctor. Eleven cases re 
sulted from a fall on the stairs, and only two appear 
to have been entirely spontaneous ' .The case we 
report represents only the fifth female out of the 31 
reported cases and the fourth oldest in the entire 
group. She demonstrated the three cardinal features 
of quadriceps rupture: diffuse swelling around the 
knee; visible or palpable suprapatellar defects; and 
inability to straight leg raise in the presence of func-

12tioning quadriceps **. Despite this the diagnosis 
was not made until three weeks after the injury. It 
emphasises the need to consider the diagnosis in a 
patient, often elderly, who presents with a sudden 
inability to walk.
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Chronic active hepatitis associated 
with diclofenac sodium therapy
P K MAZEIKA, MRCP, Medical Registrar, M J FORD*, MD, FRCPE, Consultant Physician, 
Eastern General Hospital, Edinburgh.

Summary
Diclofenac sodium (Voltarol, Geigy Pharmaceu- 
ticals) is a non-steroidal anti-inflammatory deriva 
tive of phenylacetic acid. Although generally 
well-tolerated, asymptomatic abnormalities of liver 
function have been recorded and, less commonly, 
severe hepatitis induced by diclofenac. The patient 
described developed chronic active hepatitis after 
six months therapy with diclofenac sodium which 
progressed despite the withdrawal of the drug, a 
finding not previously reported.

Introduction
Diclofenac sodium is a potent non-steroidal anti- 
inflammatory drug derived from phenylacetic acid. 
Although generally well-tolerated, clinical trials 
have shown that three per cent of patients develop 
asymptomatic changes in liver function tests which 
might be considered drug-related 1 . Since 1982, 
there have been six reported instances of acute he 
patitis following diclofenac therapy, including two 
patients who died in fulminant liver failure . We 
wish to report another patient who developed an 
acute hepatitis associated with diclofenac sodium 
therapy, which progressed to chronic active he 
patitis despite withdrawal of the drug.

Case report
Following a painful injury to the right shoulder, a 
40-year-old woman had been taking diclofenac so 
dium, 50 mg daily for over six months. In January 
1985, she was referred with a three-week history of
*Address correspondence to Dr M J Ford, Consultant Physician, 
Leith Hospital, Mill Lane, Edinburgh, EH6 6TH.

right upper quadrant abdominal pain, anorexia, nau 
sea, vomiting and subsequently passing dark urine, 
pale stools and becoming jaundiced. There was no 
antecedent history of blood transfusion, recent 
foreign travel, alcohol or drug abuse. The patient 
had taken no medications other than diclofenac so 
dium prior to the development of jaundice. The pre 
vious history included a cholecystectomy for 
gallstones six years previously, at which time an 
operative cholangiogram was normal.

Clinical examination revealed an enlarged ten 
der liver, palpable 3 cm below the right costal mar 
gin. There were no stigmata of chronic liver 
disease. The serum bilirubin concentration was 
103 jumol/1 (6.2 mg/100 ml), alanine aminotrans- 
ferase (ALT) activity was 970ju/l and alkaline phos- 
phatase activity 209 n,f] (normal 30-140 flf\). 
Serological tests for infection with hepatitis A and 
B, Epstein-Barr and cytomegalovirus were nega 
tive. Smooth muscle, antimitochondrial and antinu- 
clear antibodies were not detected in the serum. No 
evidence of intra- or extrahepatic biliary tract ob 
struction was found on ultrasonography of the liver, 
and subsequent endoscopic retrograde cholangiop- 
ancreatography showed no biliary or pancreatic ab 
normality.

One month after diclofenac sodium therapy was 
withdrawn, a liver biopsy was undertaken because 
of persistent upper abdominal discomfort and dis 
turbed liver function. The histology showed the 
changes of an acute hepatitis with inflammation of 
both the liver parenchyma and portal triads. There 
was no piecemeal necrosis, although there was 
some fibrosis with porto-portal bridging. The his- 
tological features showed no evidence of viral
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Editorial
At the end of the season for contact 
sports there is a possibility that 
England, Scotland or Ireland's 
national football teams could win the 
World Cup in Rome. I shall be in Italy 
for four weeks, hopefully six weeks, 
helping England to the Final. Two 
weeks of this is acclimatisation to the 
heat and evening humidity. I shall 
need to take note of Dr Vernon 
Edward's contribution to the current 
journal on the role of the team doctor 
and I am also delighted to catch 
Professor lan Macdonald's article on 
nydration and athletic performance. 
Temperatures could be in the 80's 
with hard matches of. 90 minutes. 
There's going to be a lot of sweat and 
this could measure up to 5-6 pints 
per player per game. Fluids, fluids 
and even more fluids will be the 
answer, and even then some players 
will be dehydrated at the end of the 
game. Three player are selected at the 
end of the game to undergo dope 
control. Can you imagine the time 
lapse to pass 20ml of urine! It has 
been known for players to take 
four hours and I shall have to be 
present.

There will be three days between 
matches and the problem of the 
players' nutrition will be paramount. A

high carbohydrate diet with plenty of 
pasta—what's better in sunny Italy! 
But not too much laying about in the 
sun, and even a little daily exercise will 
be necessary.

During these days there is not only 
the question of treatment for players. 
It has been known for us to treat fans 
who have travelled many miles to see 
their team. In Mexico in 1986 a car 
load of fans overturned just outside 
our hotel due to sudden rain and very 
poor cambers on the road. Fortun 
ately, all they needed was re 
assurance, a hot cup of tea, Mars bars 
and tickets for the next match.

We need to be prepared for 
'traveller's diarrhoea'. Avoid salads, 
shellfish and tap water is the general 
advice. We had no serious diarrhoea 
in Mexico, although we did have one 
case of constipation but there was no 
treatment for this in the doctor's bag. 
The team physician needs to be a 
general practitioner—able to per 
suade his partners he is needed by 
the national team, able to cope with 
all problems physical and stressful.

Finally, I shall take my copy of the
new contract with me to study and t
must check up with my defence union
to cover indemnity before I leave.

John Crane

The Editorial Board invites the submission of prospective articles from the readership. A guide to authors is available on request
from the Editorial Office.
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Acutely 
Injured 
Swollen 
Knee
by WJ Ribbans and RL Allum

The knee Is the largest synovia! joint 
with a number of diverse soft-tissue 
structures contributing to Its stability. 
It is subjected to enormous stresses 
and is the most commonly injured 
joint.

Significance of the swollen 
knee
Swelling may be due to:
a) Blood: A haemarthrosis is often 

immediate or occurs within a few hours. 
Only synovium and bone have a blood 
supply,

b) Synovia! fluid: More delayed onset— 
often the next morning. It is an 
inflammatory reaction to a non-specific 
insult.

Figure 1: Arthroscopic wash-out of acute haemarthrosis. It may also be performed with a large- 
bore needle.

AN ALGORITHM FOR THE MANAGEMENT OF THE ACUTELY SWOLLEN KNEE

Injury

Fir"On Field" assessment and "First Aid"

Medical assessment •

Non W-B 
Ice
Compression 
Elevation

• History
• Examination
•X-Ray

Immediate / Earfy swelling

Immediate Orthopaedic
referral •*————Blood •»•

Delayed swelling

E. U. A.- -Unstable

Large' tense 
swelling

—Aspirate 

Synovia! fluid

—Re-examine

Small 
swelling

Coll.' Ug. 
stable

'scope

Definitive RX.

Coll." Ug. 
unstable

Stable

"Open Cast 
Procedure" Immobilisation

Person at site of accident

Ice
Compression 

Elevation 
N. S. A. I. s 
Exercises

Reassess

Orthopaedic Surgeon

GP or Casualty Officer
Residual 'problems

Assessment •* 
Arthroscopy etc.

-Orthopaedic- 
referral

• Physiotherapy -»• Better



Table 1: Initial history, examination and Investigation.

History should include: 
Mechanism of injury
Presence of 'locking', 'snapping', giving way, 'popping' 
Location of pain
Did patient have to stop activity immediately? 
Temporal relationship of swelling to injury 
Immediate treatment 
Previous knee problems 
Athlete's type of sport and level of prowess

xamination including findings of normal knee for comparison: 
Areas of tenderness—joint line, collateral ligament, etc. 
Pattern and size of bruising and swelling: intra- and extra-articular 
Attitude of limb and active and passive range of movement of joint 
Stability testing—collateral ligaments (valgus and varus stressing in 30° flexion), 
qruclate ligaments (Anterior and Posterior Drawer, Lachmann, Pivot Shift) 
Signs of meniscal pathology—McMurray's Test 
Patellar assessment—'apprehension test'

-rays
Anterc-posterior 
Lateral Tunnel1 
Patella 'skyline*

Meniscal fibrocartilage is avascular and 
only peripheral detachments will bleed. 
Conversely the cruciate ligaments are 
invested by a vascular synovium. Fat 
globules within a haemarthrosis indicate 
bony injury.

Major collateral ligament or capsular 
damage can allow the escape of blood into 
soft-tissues and 'decompress' a joint, 
although this is not an absolute rule.

'On the spot' management
Initial assessment:
1. Site of pain and tenderness.
2. Exclude deformity and penetrating 

injury.
3. Instability.
4. Neuro-vascular function.

Treatment:
1. Discouraging return to activity where 

indicated.
2. Prevention of weight-bearing: reduces 

pain and further damage.
3. Support to the joint: strapping or 

splintage.
4. Elevation and the application of ice.

13 /13\ Anterior cruciate 
c.P,ui.r. . ligament

I I 70H (14% in 
synovia!

Onleophyto

Numbers are percentages (n = 135)

Figure 2: Acute haemarthrosis of the knee— 
diagnostic probabilities. (After Noyes et al ' 
and Jones & Allum.2)

Knee dislocation is the only true 
emergency. Swift restoration of the normal 
bony alignment by careful traction can re 
establish an interrupted neuro-vascular 
supply.

Initial medical assessment
The essentials of the assessment are 
outlined in Table 1. Examination may 
prove difficult and is often inaccurate— 
particularly for a haemarthrosis. Noyes, 1 
reported a 4% initial accuracy of anterior 
cruciate injury, and Wiison,2 an initial 
accuracy of 32% and 20% for single and 
multiple lesions respectively.

X-rays, including the four views 
described in Table 1 , should be examined 
to exclude bony injury, maialignment and 
the presence of loose bodies.

Further Management
1. Early swelling 
(In the first few hours)
This is a haemarthrosis until proven 
otherwise and nearly always indicates 
significant structural damage. We feel that 
these injuries should be assessed early by 
an Orthopaedic Surgeon with an 
examination under anaesthetic and 
arthroscopy as indicated (Figure 1).

Acute haemarthrosis of the knee— 
diagnostic probabilities (Figure 2;)
The most common injury is to the anterior 
cruciate ligament (64-72% in various 
series) followed by meniscal tears (40%), 
and capsular and synovial injuries (26%). 
Multiple pathology is extremely common.

Examination under anaesthetic (EUA) 
and arthroscopy
EUA demonstrates instability patterns 
which determine the long-term prognosis. 
Stress X-rays to document collateral 
instability can be taken and confirmation 
of this injury is a contraindication to 
arthroscopy because of the risk of fluid 
leakage causing a compartment syn 
drome. Isolated complete medial collateral 
ligament tears will heal as well by con

servative treatment in a cast as by open 
repair, but only 22% will occur alone3 and 
the haemarthrosis will not have been 
caused by the rupture of this extra- 
articulate ligament. Thus, this injury, in the 
presence of an acute haemarthrosis, is 
probably an indication for open arthrotomy 
and ligament repair,

Following copious irrigation, meniscal 
tears, cruciate ligament stubs, chondral 
and osteochondral fragments can all be 
dealt with arthroscopically.

•.:•-!-• •. KEY' POINTS; p;f-^••!5

Early swelling following 
injury indicates;a :;", 
haemarthrosis and requires 
early orthopaedic 
assessment.. i:
Anterior cruciate ligament 
injury is: the most probable 
cause of blood within the 
knee..
Early assessment of the 
swollen knee is notoriously 
inaccurate and 
re-examination should: be 
performed, after the swelling 
has subsided.
Delayed'swelling can be 
treated conservatively 
initially with ice, elevation,, 
compression and 
physiotherapy.
Failure to respond within a 
month indicates orthopaedic 
referral. •..-.-

EUA and acute arthroscopy— 
advantages and disadvantages
a) Advantages:
1. An immediate diagnosis can be made 

and patient counselling and rehabilita 
tion instituted, based on specific 
knowledge of the injury.

2. Joint wash-out reduces post-traumatic 
synovitis and facilitates recovery. It is 
difficult to remove all the blood by 
simple aspiration.

3. Reduced morbidity from immediate 
treatment of major meniscal tears, 
chondral and osteochondral fractures.

4. Evidence suggests that acute repair of 
peripheral meniscal lesions is more 
likely to be successful.

5. Early diagnosis of incomplete cruciate 
tears, and subsequent immobilisation 
and carefully planned rehabilitation 
programme may reduce the incidence 
of later instability.

The treatment of complete ruptures of 
the anterior cruciate ligament is contro 
versial and the place for repair, augmenta 
tion or replacement in the early stages is 
still unclear.
b) Disadvantages:
1. Increased 'out of hours' operating.
2. Need for a general anaesthetic.



3. A haemarthrosis obscures the view, the 
procedure is difficult and diagnostic 
errors may occur even in experienced 
hands.

2. Delayed swelling 
Small effusion
This can be reasonably treated initially with 
measures aimed at reducing swelling and 
maintaining muscle function provided that 
the knee is stable.

These include: •
1. Ice: in the immediate post-injury phase.
2. Strapping: ankle to thigh to reduce and 

prevent further swelling.
3. Elevation: in the early stages. 
4'. Ultra-sound and frictions: particularly in 

' the incomplete collateral ligament injury.
5. A supervised graduated exercise 

programme. Knee stability depends 
largely upon the strength and co 
ordination of the quadriceps and 
hamstrings. The latter, in particular, can 
act as secondary restraints to the flexed 
knee in minimising, antero-posterior 
instability in the 'cruciate deficient knee'.

6. Non-steroidal anti-inflammatory drugs 
should be prescribed, unless contra- 
dicated.

Large effusion
Considerable benefits can be gained from 
aspirating a tense swollen knee, if 
performed under aseptic conditions.
1. Increases patient comfort.
2. Examination of the aspirate allows a 

better understanding of the severity and 
likely pathology.

3. Repeat examination is likely to be more 
accurate.

Stress X-rays will confirm and document

collateral ligamentous instability. Finding a 
haemarthrosis is an indication for 
orthopaedic referral. Otherwise large 
effusions can then be managed in a similar 
fashion to the small ones.

We feel strongly that there is no place 
for intra-articular steroids in the acute injury.

Rehabilitation
This depends upon pathology, and the 
level and type of sport played. Wherever 
possible there should be physiotherapy 
supervision. The modalities outlined above 
for delayed swellings form trie basis of 
treatment.

A full pain-free range of movement 
should be regained before attempting to 
return to vigorous physical activity, 
particularly contact sports.

The use of strapping, used in a 
misguided attempt to support the 
incompletely recovered knee and allow 
early return to sport, is mentioned only to 
be deprecated.

Later problems
Indications for referral to an orthopaedic 
surgeon are:
1. Failing to regain a full range of 

movement.
2. Locking.
3. Giving way or a feeling of instability.
4. Persistent swelling.

Four weeks is probably an adequate 
period to persevere with conservative 
treatment.

Conclusion
Chronic ligamentous instability and 
meniscal tears will not only prevent return

to sport but also enhance the chances of 
damaging previously unaffected intra- 
articular structures and predispose to 
arthritic changes within the knee. 
Undoubtedly the best chance of effecting 
optimal recovery is dependent upon early 
accurate diagnosis and treatment.
Mr WJ Ribbans is Orthopaedic Senior 
Registrar at the Middlesex Hospital. 
London, which provides one of the few 
Sports Injuries Clinics in central London. 
His sporting interests include rugby, road- 
running and tennis, and he is on the 
medical panel of the British Boxing Board 
of Control.

Mr RL Allum is Consultant Orthopaedic 
Surgeon at Wexham Park Hospital. A great 
proportion of his practice is made up of the 
assessment and treatment of knee injuries 
and he has a particular interest in 
arthroscopy and anterior cruciate 
reconstruction. He is also a marathon 
runner and was a county standard hockey 
player.
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bone. At review, 323 days following excision of the 
adamantinoma, and 297 days following excision of the 
chondrosarcoma, both patients are weight bearing and the new 
diaphyseal regenerate bone is consolidating in both cases. The 
docking site of the tibia has healed and is healing in the femur. 
There has been minimal loss of joint function during 
transportation. Soft tissue healing and pin tract sepsis have not 
been a problem. With the goal of providing a limb with good 
long term function we feel that this is potentially an excellent 
technique.

LOWER LIMB RECONSTRUCTION USING THE 
ILIZAROV TECHNIQUE
M Saleh, R J Street, WJ Ribbons (Sheffield)

The Ilizarov technique whether applied with a circular of a 
monolateral frame, offers the possibility of single stage 
treatment for multilevel deformities including bone loss. 
Segmental procedures have been shown to improve the local 
blood supply and this has implications in the treatment of bone 
infection, and bony deformities or non-unions. The results of 
a consecutive series of 32 bifocal corrections in 28 patients with 
both traumatic and non-traumatic short limbs with deformity are 
presented. There were 17 males and 11 females, age range 5- 
65 years. In 24 cases the orthofix segmental lenghthener and 
in eight cases a circular frame (Sequoia, Ilizarov, Monticelli) 
was used.
Bone loss was treated by either transport Gong defects) or 
compression distraction (short defects). Deformity either 
nonunion or bony angulation was treated by compression 
distraction if diaphyseal or bifocal lengthening if hypertrophic 
or metaphyseal. Shortening was corrected by continuing 
distraction at the transport site or by osteotomy and lengthening 
at one or both metaphyses. There were eight cases of 
transport, 16 of compression distraction and eight of bifocal 
lengthening.
The sixty five year old patient underwent amputation soon after 
frame mounting for a severe grade IIIB open tibia! fracture. 
There were five congenital pseudarthroses of the tibia, two 
failing to unite because of inadequate resection of affected 
tissue, one subsequently underwent amputation. In one case 
transfixation wires were applied close to the knee leading to 
intractable knee stiffness. In all the other cases the objectives 
of axis realignment, bone healing and limb length equalisation 
were achieved. In view of the severity of the initial pathology 
it was felt that multilevel surgery can produce satisfactory 
results.

LOWER LIMB LENGTHENING USING THE 
VILARRUBIAS TECHNIQUE
R J Street. M Saleh (Sheffield)

The Vilarrubias technique is particularly useful for long or high 
risk lengthenings since it includes steps which reduce or limit 
the effects of soft tissue tension. It is used for approximately 
50% of lengthenings in the senior author's practice. The 
results of 67 consecutive lower limb segment lengthenings in 36 
patients are analysed. Twenty three patients had limb length 
inequality and thirteen short stature. The technique involves

percutaneous soft tissue releases and the control of joints' 
their most stable positions. Adductor and flexor releases *. 
performed at the hip for femoral lengthening and an elongat^ 
of the achilles tendon and below-knee plaster cast for tiv! 
lengthening. Patients are mobilised in a wheelchair with th 
knee in extension. The original technique has been modifiedt! 
include the use of a fixator with dynamisation capably 
(DAF), an osteotomy under tension and weight bearing in J 
neutralisation phase.
Thirty-six tibiae and 31 femora were lengthened an average of 
9.5 cm (range 1.7-15) per segment or 43% of the initial 
segment length. The average bone healing index was 349 
days/cm. There were 61 mild complications, usually noii- 
progressive pin site infections. There were 31 moderate 
complications (requiring general anaesthetic or surgery) and no 
severe complications. There were 5 stress fractures and two 
complete fractures requiring internal fixation. Femoral varus 
was seen in 6.5% of cases and tibial valgus in 11.1% Medium 
term problems were rare and usually involved subtalar stiffnea. 
There appears to be a high complication rate However most 
complications such as pin site infection are in the authors' 

.opinion an inevitable part of limb lengthening procedures and 
no severe complications were experienced. In view of the long 
lengthenings achieved and the selection of high risk cases the 
authors feel that this study demonstrates the value of soft tissue 
release and joint protection during lengthening of high risk 
cases. 
The following papers were also read:

RANGE OF FLEXION-EXTENSION OF THE HUMAN 
HIP JOINT - AN OBSERVATION
R A Elsop (Sheffield)

FACET'S DISEASE OF BONE: THE OUTCOME AFTER 
FRACTURE
KSByres, D O'Doherty, JDSMcCutchan, DLDouglas, 
JAKams (Sheffield)

WORLD ORTHOPAEDIC CONCERN

A lunchtime meeting of WOC was held at Brighton on 26th 
April. The theme of the meeting was "The place for camp 
surgery in the correction of post-polio deformity'. J N Wilson, 
Chairman of WOC(UK), gave an account of the work he bad 
seen done when he visited camps in India in 1989. This 
method had been adopted because of the large backlog of 
untreated cases of lower limb contractures. 66 % of the world's 
polio is in India, forming 80% of the 10M handicapped people 
in that country. The 'camp' approach allows very large patient 
numbers, mainly of children, to be operated upon in one day; 
and it is not uncommon for well over 100 patients to be treated 
surgically, and measured for calipers, during that time. In the 
full discussion which followed questions were asked about the 
limitations of the surgical method, the incidence °' 
complications and the results on follow-up. Mr Wilson repli" 
he was confident that with careful selection and with smaller 
numbers the polio camp was a viable proposition, and a' 
present seemed to be the only way to cope with an immense 
logistical problem. Follow-up facilities were improving an" 
could form the basis for a useful research project.

J BONE JOINT SURG [BR] 1991; 73-B: SUPP
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Review paper

Non-union surgery
Part II
The Sheffield experience - one
hundred consecutive cases
Results and lessons
W J RIBBANS, D A STUBBS, M SALEH

Summary

The results of 100 consecutive established non-unions 
referred to the Sheffield Non-Union Clinic have been 
analysed. There were 34 atrophic, 34 hypertrophic and 
32 infected non-unions. Eighty-eight were trauma cases 
and 12 were consequences of planned surgery. At the 
time of review, three patients had abandoned treatment 
(one deceased), four infected and one atrophic non-union 
had gone on to amputation and 12 patients were un- 
united. Union was achieved in the remaining 80 cases, 
representing 71% in atrophic, 94% in hypertrophic and 
75% in infected non-unions. The non-union profiles, 
pathogenesis and treatment options are discussed.

Introduction
In an attempt to illustrate the principles of non-union surgery 
outlined in Part I of this paper, 100 consecutive surgically 
treated cases of long bone non-unions (including two 
clavicles) referred to the senior author (MS), between 1987 
and 1990, at the Non-Union Clinic in Sheffield have been 
independently reviewed. Useful analysis of such a series is 
difficult containing, as it does, non-unions from many long 
bones which have been treated initially by numerous differ 
ent surgeons in various ways. Such an analysis does, however, 
demonstrate that certain similar guiding principles can be 
applied to seemingly diverse problems helping the surgeon 
to assess correctly the nature of the problem and its likely 
cause. This encourages a logical series of management steps 
leading to ultimate union of the bone in optimal alignment 
while safe-guarding the health of adjacent soft tissues as well 
as maintaining and, where possible, improving limb function.

Subjects and methods
A dedicated Non-Union Clinic was established by Professor 
WJW Sharrard at the Royal Hallamshire Hospital in

Limb Reconstruction Service, Department of Orthopaedics, Northern General 
Hospital, Sheffield, UK
W J Ribbans, BSc, MChOrth. FRCSOrth, D A Stubbs, MBChB, M Saleh, MBChfl, 
MSc (Bioeng), FRCS, FRCS Ed

Sheffield, UK in 1979. Since it represents a tertiary referral 
centre, many of the patients treated inevitably tend to be the 
more severe and intractable cases. Initially, management of 
such problems was more conservative than is practised 
now. Although the valuable role of more conservative 
modalities such as casting, orthotics and pulsed electro 
magnetic fields have not been ignored, surgery has played 
an increasingly dominant role in the treatment of many of 
these problems. The complexity of many of the problems 
demands that the patients are all assessed by the consultant 
A detailed history and examination are taken from the 
patient and the previous case records studied for further 
information regarding the initial problem and subsequent 
management. Further investigations, as detailed hi Part I, 
are embarked upon leading to a diagnosis, analysis of the 
pathological causes and the formulation of a treatment plan.

Referral pattern

Analysis of the series shows the average time from fracture 
to referral was 38 months for the upper limb and 37 months 
for the lower limb. Non-unions arising from planned pro 
cedures were referred at an average of 31 months.

Only 15% of referrals came from outside a 50-miles 
radius from Sheffield, 52% came from local hospitals and 
34% from Sheffield itself.

Patient profile
Our review established that 88 non-unions were caused by 
injury and 12 were sequelae of planned procedures such as 
osteotomies or arthrodeses. There were 73 males and 27 
females. The average age at the time of injury was 35 years 
(range 10-81 years).

Non-unions fallowing injury (88 patients)

The distribution of fractures is shown in Table 1. Of the 
injuries, 53% occurred in the tibia and 23% in the femur. 
Seventy-one percent of the injuries occurred in road traffic 
accidents (43% on motorbikes), 9% at work, 9% during 
sport and 11% through miscellaneous causes. Fifty-seven

19
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Table 1 Anatomical distribution of fracture sites.

Site Trauma latrogenic

Clavicle
Humems
Radius
Ulna
Hip
Femur
Knee
Tibia
Fibula
Ankle
Foot

2
5
6
3
1

20
0

46
1
4
0

0
0
0
0
0
5
1
1
0
2
3

Total 88 12

percent were closed injuries and 43% open of which 15% 
were Gustilo Grade 1, 15% Grade n and 13% Grade HI. 
Forty-five percent sustained other significant injuries: 9% 
had head injuries, 15% had other long bone fractures in the 
same limb and 23% had long bone fractures in other limbs.

Initial fracture management

The initial management choices give some indication of the 
severity of die initial injury, and have been analysed accord 
ing to whether there were closed or open injuries. Forty-two 
percent of closed fractures had some form of open reduction 
and internal fixation in the first 48 hours. Seventy-six 
percent of open fractures had wound debridement and 
stabilisation away from the fracture site in the first 24 hours 
but 24% had definitive internal fixation attempted within 
the first day.

Only 21% of the patients referred with non-unions 
secondary to long bone fracture had sustained closed, 
isolated injuries treated initially by conservative means.

Subsequent fracture management at the primary treatment 
hospital

These have been categorised into treatments designed 
primarily to stabilise, those designed to re-align and those 
designed to stimulate the fracture to heal. In addition, it is 
necessary to add categories for soft tissue management, eg 
debridement and skin grafting, and for the removal of failed 
implants, eg broken screws.

Each patient had an average of 2.3 (range 1-5) different 
types of stabilisation regimes prior to referral. Cast immobi 
lisation was counted only if used alone. Eighty-six patients 
(98%) underwent a total of 193 re-alignment procedures. 
Surprisingly, only 35 patients (40%) had undergone a total 
of 49 procedures designed to stimulate bone union, for 
example bone grafting. Thirty-eight patients (43%) under 
went 74 soft tissue procedures and two retrieval procedures 
were undertaken in 41 patients to remove metalwork. These 
88 patients underwent an average of 6.7 procedures involv 
ing an average 2.8 general anaesthetics prior to referral. 
Fifty-six percent of all plates, 57% of all nails and 55% of 
fixators applied had been removed prior to referral.

Non-unions secondary to planned procedures (12 patients)

There is within this series a second, smaller group whose 
non-unions have arisen secondary to planned orthopaedic 
procedures. Twelve patients were involved, of whom six 
were male and six female. The most common problems 
were five failed arthrodeses and four un-united osteotomies. 
These patients had an average of 2.3 further procedures 
performed prior to referral.

Specific review of infections

Thirty-five percent of fractures and 42% of iatrogenic non 
unions had documented infections at some time during their 
treatment. Of the fracture group, 22% of closed fractures 
and 50% of open fractures developed infections. Fifty 
percent of referred cases with documented infections had 
either no specific organisms isolated or no available 
information sent from the referring unit. Staphylococcus 
aureus was isolated in 76% of positively cultured cases.

Types of non-union

In this series, 34% of cases were considered to be atrophic, 
34% hypertrophic and 32% infected. The distinction is not 
always clear-cut on initial appraisal. Final decisions were 
based on operative exploration and bacteriological sampling. 
In the absence of these criteria the diagnosis was based on 
clinical and radiological evidence.

Causes of non-union

For each case the cause(s) of the non-union were con 
sidered. The most important factors for each type of non 
union are shown in Table 2. Usually more than one factor 
was identified in each patient

Treatment after referral to the non-union clinic

Exploration of the fracture site was required in 73% of 
cases. Preparation and bone grafting (either for mechanical

Table 2 Important aetiological factors.

Atrophic Hypertrophic Infected

Osteoporosis
Diabetes
Inadequate debridement
Mal alignment
Early int fix of open fracture
Inadequate plating
Implant failure
Inadequate immobilisation
Premature implant removal
Intact parallel bones
Previous infection
Nosocomial infection
Wound breakdown after plating
Fracture character
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Table 3 Realignment procedures.

Airophic Hypertrophic Infection Total

Nothing
Ang. deformity

correction
Limb lengthening
Parallel bone

shortening
Soft tissue release

50
38

21
15

6

8
53

17
56

8

20
46

7
46

23

26
46

15
39

12

support or bone stimulation) was performed in 86% of 
atrophic and 50% of hypertrophic cases. No significant 
muscle interposition was encountered; however, two 
synovial pseudarthroses were explored. Open or delayed 
bone grafting was performed in 56% of infected fractures. 

The treatment options were considered according to the 
three basic principles explained in Part I, ie re-alignment, 
stabilisation and stimulation.

1. Re-alignment
The re-alignment procedure options are summarised in 
Part I. A synopsis of those carried out in this series is detailed 
and analysed according to non-union type in Table 3.

2. Stabilisation
Stabilisation may be achieved by external support (splint 
ing), external fixation, internal fixation or a combination of 
these. Some form of external support alone was prescribed 
for the definitive primary means of stabilisation in 24 cases, 
but 13 subsequently required further stabilisation by internal 
or external fixation. Splinting was most often used in

association with other means of stabilisation and to provide 
temporary protection after removal of frames and implants. 

External fixation was employed using both monolateral 
and circular frame types. Monolateral frames (Orthofix 
Dynamic Axial Fixator, Orthofix, Bussolengo, Verona, Italy) 1 
were used in 30 patients as a primary treatment option and 
nine patients as a later treatment option. Circular frames 
(Sequoia2 and Monticelli3 frames) were used in 19 patients 
as a primary treatment option and nine patients as a later 
treatment option. Numerous different forms of internal 
fixation are available eg Paraskeletal clamps,4 Expanding 
rods,5 and Bundle nails.6 Their use is detailed in Table 4. 
Additional stabilisation was provided in four patients by 
square osteotomy, seven patients with corticocancellous 
strut grafts and two patients using interpositional grafts.

Table 4 Internal fixation techniques.

Primary Secondary Parallel bone

IM nailing
Bundle nail
Expanding rod
AO plate
Mermen plate
Others

9
4
1
7
1
3

8
1

1
1

3
1

3. Stimulation
The final pre-requisite is to stimulate healing. This may 
be achieved by bone grafting, mechanical stimulation, 
pulsed electromagnetic field therapy (PEMF) and techniques 
specifically aimed at improving local vascularity.

Cancellous bone grafting was performed in 25% of 
hypertrophic cases, 62% of atrophic cases and 50% of 
infected cases. Twenty patients were placed on pulsed

Figure 1 Circular frame stabilising an infected tibial non-union in which a large tibial defect has been packed with 
cancellous bone using the Papineau technique. The wound is left open but is protected and humidified with 
a micro-environment chamber which affords access for inspection.
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Table 5 Modified Papineau technique.

Stage I
Excision of infected focus
Stabilisation and realignment with a circular frame
Antibiotic beads

Stage II
Cancellous grafting 
Humidification 
Micro-environment chamber 
Revascularisation 
Epithelialisation

electro-magnetic field treatment at some time during their 
therapy. This represented 18% of atrophic, 19% of hyper- 
trophic and 23% of infected non-unions. Its effectiveness 
cannot be judged from this series since all cases underwent 
surgery in addition to the use of PEMFs. In 11 cases it was 
chosen as the primary source of stimulation in conjunction 
with cast stabilisation; however, these patients subsequently 
required surgery. Two patients underwent skin flap pro 
cedures and three segmental surgery (two bone transports 
and one compression-distraction).

Specific measures for infected non-unions
For the treatment of infected non-unions with substantial 
bone and often soft tissue loss, two particular techniques 
were used. A modification of the Papineau technique with a 
circular frame was used successfully in four patients with 
tibial non-unions (Figure 1). The outline of the technique is 
given in Table 5. Alternatively if diaphysectomy was 
required to control infection, bone transport using a circular 
frame was used. This was required in one tibial non-union 
in this series.

Treatment of bone gaps
Nine small and incomplete bone defects were treated with 
corticocancellous strut grafts. Two small complete gaps 
were treated with Nicoll type interposition grafts. There were 
two bone transports and one simultaneous compression 
distraction.

Secondary surgical procedures
Several patients required further surgical procedures to the 
affected limb away from the fracture site during the time of 
review. These included limb lengthening, soft tissue release 
or cover, the removal of bony lumps from near the fracture 
site or bone graft donor site, bone grafts, hip surgery, and an 
arthroscopy of the knee (Table 6). Included in Table 6 are 
those patients who required long-term orthotics.

Results
The overall results of this treatment protocol are shown in 
Table 7. They were analysed according to non-union type. 
Some treatments (for example, patients with infection and a

bone gap) may require several operations and a prolonged 
treament time. A distinction is made between treatments 
taking less than 18 months and those exceeding that time. 
Columns 1 and 2 relate to successful cases and columns 4,5 
and 6 to unsuccessful cases. However, failure was defined 
as amputation or cessation of surgical options. In view of 
the long-term treatments often required for these recalci 
trant problems, no non-union that has been under treatment 
for less than 18 months and still not united was deemed to 
be a failure of treatment. Column 2 shows the proportion of 
patients requiring in excess of 18 months prior to successful 
resolution of their problem in all types of non-unions. It is 
likely therefore that further time will see a reduction in the 
number of those not united after 18 months but treatment is 
still ongoing (column 4). Four patients required an amputa 
tion for infected non-unions, one being an initial treatment 
option and three after limb-sparing surgery had failed. One 
atrophic non-union also went on to require amputation.

Table 6 Additional procedures.

Procedure Number

Limb lengthening 
Soft tissue cover/release 
Bony lumps removed 
Bone graft 
Hip surgery 
Knee arthroscopy 
Long-term orthotics

4
4
3
1
2
1
2

Discussion
Comparisons between the published work of different 
surgeons are difficult. Most of the major series are 
retrospective studies and will therefore be affected by the 
limitations of this approach. There are also no set standards 
of assessing outcome or complications so inevitably there 
will be differences in the results produced by different 
centres. Large series, such as that published by Boyd et al in 
19657 detailing the outcomes of 842 non-unions, should act 
as the 'Gold Standard* by which present results can be 
compared. However, present non-union work has many 
more treatment options available, and may be faced with 
different problems, since many of our non-unions are high- 
energy injuries or may arise out of inadequate or inappro 
priate intervention. We agree with Schwartsman et al* that 
there is no 'cook-book' method in making treatment 
decisions. Each non-union is unique but an individual 
patient regime can be planned using certain guiding principles 
based upon a comprehensive assessment and attention to 
realignment, stabilisation and stimulation.

The general public's expectations of the eventual out 
come of trauma is increasing. Disability is jjfyfsD readily 
accepted. There have been units at various centres through 
out the country dealing with such problems and developing 
excellent reputations but it would appear that there is still a 
shortfall which can be addressed only by earlier referral and 
the expansion of present units and/or the development of 
new centres.
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Table 7 Results.

United 
Under 18 Over 18

Atrophic
Hypertrophic
Infected

months

17
24
16

months

7
8
8

Un-united 
Under 18 Over 18 months Abandoned
months but ongoing

1 6 2
1 1 (deceased)
4

Amputated

1

4

Total 57 23 11

The Sheffield experience suggests that the staff involved 
in non-union work have benefitted from a simultaneous 
involvement in trauma and paediatric work that has allowed 
experience to be gained and expertise to be retained in the 
use of such modalities as circular frame fixation and locked 
intra-medullary nailing.

As with many sub-specialities, success is dependent upon 
a multi-disciplinary team approach. This has the advantage 
of developing an interest in and gaining experience with 
non-union work. The contribution of our orthotists, techni 
cians, therapists, nurses and radiographers is regarded as 
central to any success achieved. Paramount to the early 
identification of the patient's aspirations and concerns and 
to later success is to gain the patient's confidence. This 
arises from an approachable, professional clinical set-up, 
which is capable of providing not only a clear explanation 
and education concerning the planned treatment, but also 
the emotional support which allows the patient to cope with 
the often prolonged treatment period. Major changes have 
evolved in orthopaedic practice in the last decade and non 
union work has not been immune. The introduction, 
modification, wider availability, and experience with such 
implants as intra-medullary nails, external fixation and 
plating has greatly increased our treatment options. 
Coupled with this a better basic scientific understanding has 
developed of the optimal cellular and biomechanical 
conditions leading to fracture union. Undoubtedly, the 
major shift in emphasis in our practice has been the change 
from more rigid fixation, eg compression plating, to more 
elastic fixation with intramedullary nailing and uniaxial and 
circular external fixation systems. Intramedullary nailing, 
with the options of static and dynamic locking, allows for 
the immediate stabilisation of long bones following 
realignment and often simultaneous stimulation procedures, 
eg grafting. The initial degree of elasticity must be weighed 
against the requirement of stabilility, and the environment 
can later be altered by the selective removal of locking 
screws. Throughout the treatment period the patient is free 
of exposed metalwork and the neccessity for scrupulous 
pin-track care.

In infected cases the use of external fixation has greatly 
improved the treatment possibilities. Minimal surgical inter 
vention and the potential for gradual deformity correction 
allows for less soft-tissue damage. Fracture micro-move 
ment occurring in the midst of a stable fracture enviroment 
controlled by external fixation systems is a potent stimulus 
to callus formation. The ability to align and stabilise a bone

by metalwork placed at a distance from the non-union site 
has been crucial hi the healing of many indolent infected 
pseudarthroses. The contribution of Dizarov-type circular 
frames to the correction of complex three-dimensional 
deformities, whose biomechanical configuration has signi 
ficantly contributed to the perpetuation of a non-union, had 
greatly expanded our rate of successes.

The various methods of stimulating fracture healing have 
been dealt with in Part I. It is often appropriate to use more 
than one method, eg active mobilisation following a bone 
grafting procedure.

Pulsed electromagnetic field therapy has been used in 
certain selected individuals using signals which can selec 
tively stimulate osteoinduction or local vascularity. There is 
an undoubted change hi die local osseous environment with 
respect to electrical charge following injury which may play 
a role in determining the rate and quality of bone healing. 
One of the problems of evaluating the contributions of such 
devices is in isolating its contribution from other treatment 
modalities used concurrently.

The analysis of the most common contributing factors to 
different types of non-union is instructive.

The causes can be divided into three broad categories: 
pre-morbid factors, factors arising at the time of injury, and 
those problems resulting from treatment

The surgeon has little influence over the first two cate 
gories. Pre-morbid factors include such problems as osteo- 
porosis and diabetes. The contribution of the events at the 
time of injury is probably the most important group and 
determines the initial degree of devitalisation, contamina 
tion, comminution, displacement and associated soft-tissue 
injury.

The surgeon can, however, influence the last category 
and these factors can be further subdivided. Firstly. 
'Inappropriate Treatment'; this would include immediate 
internal fixation in the presence of contaminated wounds, 
and the removal of metalwork before complete union. 
'Inadequate Surgical Techniques' feature frequently and 
include deficient reduction, fixation, and immobilisation 
often leading to the need to change the fixation device. 
However, the fixation device is often changed unnecessarily 
purely du« to a lack of patience. The last group would 
include 'Treatment Omissions' of which the most common 
cause was failure to recognise the adverse effects of intact 
parallel bones, for example, a prematurely healed fibula. It 
should be noted that infection arising as a result of surgery 
is a major problem. In this series, 22% of closed fractures
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and 42% of non-trauma cases had documented infections at 
some time during their treatment.

The advent of single stage techniques such as compres 
sion-distraction and bone transport have provided potential 
not only for union but restoration of limb length without the 
need to inflict damage to a distant site such as the 
contralateral fibula or iliac crest.

The treatment of infected pseudarthroses, particularly 
those complicated by atrophic devascularised bone, is the 
most challenging problem and is associated with the highest 
rate of amputation. Success is highly dependent on the 
removal of all metalwork and any dead bone from the 
area involved. Failure to identify the infecting organism 
occurred in 50% of our cases, and many referred cases had 
no bacteriology results included. Probably the optimal time 
to identify the organism is at the first time of re-exploration. 
Careful harvesting of appropriate tissue and the prompt 
culturing of specimens is mandatory. We have found that in 
indolent cases a core biopsy of bone removed from the 
pseudarthrosis in a sterile environment offers the greatest 
chance of success in isolating the infecting organism.

The traditional surgical techniques of debridement and 
removal of all infected implants can be allied now to such 
techniques as those described by Papineau and Hizarov to 
eradicate infection, align and stabilise bone ends, restore 
length and obtain union.

Unfortunately not every non-union can be treated suc 
cessfully. Five percent of this series required amputation. 
Other patients may prefer to accept the functional disability 
and discomfort of an established pseudarthrosis to a long 
series of procedures requiring considerable periods of time 
in hospital and/or away from employment. In selected 
cases, the disability can often be reduced by the appro 
priate use of orthotics.

A realistic appraisal must be offered to the patient. If 
amputation is advised, it should be given in a positive 
manner. This option may offer the quickest, safest and most 
reliable means of regaining maximum independence, 
function, and comfort from a situation that has progressed 
beyond the capacity of surgical expertise to heal.

Conclusion

As in any orthopaedic sub-speciality, non-union work has 
its large share of difficult and challenging work. Familiarity 
with many techniques and their precise indications is of 
great importance.

The clinical team and the patients must be endowed with 
great patience and perseverance for the path to union is 
often long and full of unexpected pitfalls. The surgeon must 
be receptive to new ideas, objective in his analysis of the 
problem and his ability to solve it and have the humility to 
accept when his chosen path is not working. The ability to 
heal every fracture is not possible but the greatest chance of 
success will arise if a rational approach based upon solid 
surgical, biomechanical and biological principles is adopted. 
The system described appears to be effective with at least an 

i success rate as regards fracture union.
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Bundle Nailing in Nonunion of the Distal Radius: 
Case Report

By M. Saleh, W. J. Ribbons, and R. H. Meffert
From The Limb Reconstruction Service University Department of Orthopaedics, Northern General Hospital Sheffield, England.

Summary

A previously unreported technique for 
dealing with severe distal radial nonunion in the presence 
of marked osteoporosis and deformity in a 65-year-old female 
is presented. The technique involves temporary ankylosis of 
the wrist with bundle nails connecting the second and third 
metacarpal with the distal and proximal fragment of the 
radius, dorsal to the carpal bones and joints. Union was 
achieved radiographically after nine months. When the 
bundle nails were removed, there was some recovery of wrist 
movement and useful function.

Key words____________________

Fracture of distal radius - nonunion - bundle 
nailing

Bundelnagelung bei Pseudarthrose des 
distalen Radius. Fallbericht_________

Eine bisher nicht beschriebene Technik zur 
Behandlung einer langjahrigen distalen Radiuspseudarth.ro- 
se bei fortgeschrittener Osteoporose mit Fehlstellung wird 
prasentiert. Eine 65jahrige Patientin war nach Smtfft-Frak- 
tur mehrfach biomechanisch ungiinstig mittels dorsaler 
Plattenosteosynthese vorbehandelt worden. Die dann erfolg- 
reich eingesetzte Technik involviert eine temporare 
Handgelenkarthrodese durch gelenkubergreifende Biindel- 
nagel, die zwischen dem 2. und 3. Mittelhandknochen so- 
wie dem distalen und proximalen Radiusfragment dorsal der 
Handwurzelknochen plaziert wurden. Knocherne Konsoli- 
dierung war radiologisch nach neun Monaten erreicht. Nach 
Entfernung des Osteosynthesematerials konnte eine nutzli- 
che Handgelenkbeweglichkeit erreicht werden.

Schliisselworter_________________

Distale Radiusfrakturen - Pseudarthrose - 
Bundelnagelung

Introduction
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Nonunion of a distal radial fracture is a very 
rare condition particularly after open reduction and internal 
fixation. If this complication occurs, the primary treatment must 
be judged critically. The principles of surgical treatment for dif 
ferent types of distal wrist fractures are well described (Burke 
1988, Palmer 1988, Smith and Floyd 1988, Ulson 1988). In 
unstable fractures, internal fixation with plates and screws or 
percutaneous pin fixation with Kirschner wires are accepted as 
options for treatment (Knigge-Barrios and Rudolph 1987).

Comminuted or open distal radial fractures 
may be treated by external fixation. The recently published good 
results with dynamic axial external fixation allowing early 
mobilisation enhance the indication for external fixation (Asche 
1990). The results of successfully treated patients with intra- 
medullary fixation of unstable distal radial fractures using Rush 
nails have been described (Bennett et al., 1989). Initial ex 
perience of the stabilisation of wrist fractures with resorbable 
Polyglycolic-acid-PGA-rods (Biofix) has also been reported 
(Palmer 1988, Hoffmann et al., 1989).

Baranowski and Brug (1989) recently gave a 
detailed description of the indications and standard techniques 
of Hackethal bundle nailing including distal midthird or sub- 
capital fractures of the radius. There is no current indication 
for transarticular application of bundle nails (Brug 1990). No 
presentation of transmetacarpal bundle nails in the treatment 
of distal radial nonunions could be found in the literature. 
Similar techniques using Steinman pins, however, have been 
described in wrist arthrodesis in rheumatoid arthritis. We pre 
sent the first case treated in this manner with a nine-month 
follow-up.

Case Report____________________

A 65-year-old female injured her left wrist and 
suffered a closed unstable Smith's fracture in September 1986. 
The primary treatment was open reduction and internal fixa 
tion with a dorsal plate and screws and a plaster was then 
applied for three months, followed by a removable palmar wrist 
support. The fixation became loose and in July 1987 a revision 
operation with plating and bone grafting was performed. She 
underwent two further bone grafts in June 1988 and February 
1989. At the same time, a rupture of the extensor pollicis longus 
tendon was repaired and the distal ulna was resected.

In August 1989, nearly three years after the 
injury, the patient presented in the Nonunion Clinic with dWor- 
mity, a nonunion of the distal radius (Fig. 1), an almost CCm-
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Fig. 1 Radiograph of left wrist (AP and lateral views) showing the situation 
when the patient presented in the Nonunion Clinic three years after injury.

Fig. 2 a

pletely stiff wrist and elbow, and poor movement of the thumb 
and fingers. In view of the patient's poor wrist function and 
osteoporosis, the nonunion was stabilized with bundle nails and 
bone graft from the iliac crest. The old dorsal incision was re 
opened, the broken T-shaped plate and ten screws were remov 
ed and the nonunion was stabilized with two intramedullary 
bundle nails inserted through fracture site into the dorsal aspect 
of the predrilled distal radial fragment The nails were pushed 
distally dorsal to the carpal bones into the second and third 
metacarpals respectively exiting through the sides of the necks. 
Bone was harvested from the iliac crest. The fracture was reduc 
ed as far as possible leaving a residual 15 degrees of palmar 
angulation. The nails were pushed up to the proximal radius 
and trimmed off and buried in the metacarpal necks with a 
punch. Holding the fracture, the wrist was then flexed into the 
functional position of about 15 degrees of dorsiflexion at the 
wrist (Fig. 2 and 3). A supplementary cast was applied for six 
weeks.

Clinical follow-up showed radiographical bony 
union after nine months. After ten months in July 1990, the tem 
porary ankylosis was reversed by removing the bundle nails. 
Bony consolidation was achieved, but the extensor pollicis longus 
tendon was exposed and found to have a tenuous repair. With 
intensive physiotherapy, two months postoperatively the patient 
got back 10-0-10 degrees of wrist flexion/extension, having 
slight discomfort extending the thumb and fingers.

At the latest follow-up in April 1991, nine 
months after the removal of the nails, there were no signs of 
fracture breakdown (Fig. 4). The patient had an active dorsi- 
palmar flexion of 30-0-35 degrees flexion/extension of the wrist, 
full range of motion of the fingers, slightly decreased thumb 
extension, and full pronation/supination. She was able to do

Fig. 2b

Fig. 2 a and b Radiograph of left wrist (AP and lateral views) after the 
insertion of the two bundle nails. The lateral view shows the position of 
the bundle nails dotsal to the carpal bones. A 15 degree palmar angula 
tion of the fracture site and 15 degree extension of the wrist joint can 
be observed.

light household duties without support. For heavier work, she 
needed a removable fully enclosed elastic brace because of 
discomfort on the ulnar side of the wrist.
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Fig. 3 AP-radiograph of left wrist in plaster after the insertion of the 
two bundle nails. The distal ends of the bundle nails are placed in the 
metacarpals, the proximal ends in the radius.

Discussion____________________

A patient with a long-standing nonunion of a 
distal wrist fracture, accompanied by severe disuse osteoporosis 
and a painful lack of mobility of the wrist, elbow and fingers, 
requires special treatment. What options are available?

A palmar fixed T-shaped plate with another 
bone graft is certainly one of the biomechanically most stable 
options. A palmar approach would compromise the blood supply 
to the distal radius even further since three previous dorsal plates 
had been performed. Screws for internal fixation would probably 
have cut out of the osteoporotic distal fragment.

An external fixator placed between the second 
and/or third metacarpal and the proximal fragment of the radius 
plus bone graft is another option. The a priori reduced blood 
supply of the bone would not be disturbed greatly again and 
the biomechanical stability using 4 mm pins usually can be con 
sidered to be strong enough in healthy bone even for stabiliz 
ing a nonunion (Seitz et al., 1990). Progressive decalcification 
in immobilisation osteoporosis certainly decreases the strength 
of the fixator pin sites making fixation unpredictable and pin 
loosening a likely occurrence.

Any procedure would have been an experi 
ment. The described operation is a clear compromise between 
biomechanical stability and operative intervention. The prin 
ciple of immobilisation is based on the idea of transferring 
stability through the distal radial fragment more distally to the 
metacarpals. This inevitably blocks the wrist. But temporary 
ankylosis as evidenced by recovery of wrist motion provides the 
stability required for revascularisation and osteogenesis. Since 
this technique relies on some palmar angulation of the distal 
radius, it cannot be recommended as a routine procedure, but 
is certainly a useful option in severe resistant nonunion, when 
more conventional treatment fails.
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Circular frames in the management of infected 
tibial non-union: a modification of the Papineau 
technique

M. Saleh. D. N. Kreibich and W. J. Ribbans
The Limb Reconstruction Service, Northern General Hospital Trust, Sheffield UK

We have treated five patients with an infected non-union of the tibia by 
a modification of the Papineau technique, consisting of a wound 
microenvironment chamber and bone stabilization with a circular 
frame. In at! cases bone union and elimination of infection was 
achieved.

Injury, Vol. 27. No. I, 31-33, 1996

Introduction
An infected non-union of a long-bone fracture continues to 
be one of the more difficult problems facing the orthopae 
dic surgeon, although a systematic approach to manage 
ment has been previously described 1 . Papineau1 advocated 
open bone grafting with the use of an intramedullary nail 
to stabilize the non-union in his staged technique for 
eradicating infection. Since then external fixators have 
been preferred, on the basis that the presence of metalwork 
adjacent to an infected non-union predisposes to the 
persistence of infection3 . While acknowledging the excel 
lence of Papineau's original work we have incorporated 
new techniques into the procedure which, whilst adhering 
to his classical principles, improve fracture stabilization, 
consolidation and the eradication of infection.

Patients, and methods
The technique has been used to treat five patients whose 
details are listed in Tablet. All had microbiologically 
confirmed infected non-unions and had undergone a mean 
of five previous procedures in an attempt to eradicate 
infection and achieve fracture union. The site of the 
non-union was the tibial diaphysis in four cases and the 
distal metaphysts in the other. In each case the patients 
underwent a staged treatment regimen.

Stage 1. Debridement and stabilization
Adequate debridement of both infected bone and soft 
tissue is of vital importance. In all cases the result was an 
incomplete defect, there remaining at least partial bone 
apposition. Stabilization of the non-union was achieved 
using a circular external fixator, in four cases a Sequoia 
frame (ATS, Paris) (Figure 1) and in one case a Monticelli 
frame (Howmedica, London, UK). The wound was packed 
with gentamycin beads (which were removed 10 days 
later) and covered with a paraffin gauze dressing. Daily 
bedside debridement was repeated until there was a fine 
covering of granulation tissue in the defect. Systemic 
antibiotics were not used.

Stage 2. Cancellous bone grafting
This was performed within 4 weeks of frame application in 
four of the cases, but in Case 5, persistent infection resulted

Table I. Details of patients undergoing the technique

Age

58 
27

Sex

M 
M

Site

Diaphysis 
Diaphysis

No. of previous 
procedures

6
7

Infecting 
organism

Staphylococcus aureus 
S. aureus

Fixator 
time (weeks)

33 
22

21

27

41

M

M 

M

Diaphysis

Plafond 

Diaphysis

4

2

Pseudomonas aeruginosa
Enwrobacter
Pseudomonas
Enterococci
Mixed coliforms
Enterobactar
Citrobacter
S. aureus
Enterococci
Diphtheroids

26

20

60



Injury: International lournal of the Care of the Injured Vol. 27, No. 1,199$

Figure 1. A Monticelli Spinelli circular external fixator with 
wound microenvironment chamber in place.

Figure 2. The wound microenvironrnent chamber encourages 
wound healing whilst also allowing daily inspection.

in a delay of 22 weeks. Cancellous bone was harvested 
from the iliac crest and laid into the bed of granulation 
tissue: one to three stages were required to fill the cavity. A 
wound microenvironment chamber (Figure2) was created 
using a drainage bag system with an observation portal 
(Hoilister, Wokingham, II). Each day 25 ml of Hartman's 
solution was administered by slow continuous infusion. 
The result was a chamber providing a humid environment 
to encourage wound healing. It also allowed daily 
inspection of the wound to evaluate the rate of in-growth 
of granulation tissue onto the scaffolding of the bone graft. 

Patients were allowed home in a wheelchair with leg 
extensions and irrigation was continued manually at home 
with pre-loaded syringes. In all cases there followed 
spontaneous epithelialization of the granulation tissue- 
stabilized graft. Only at that stage was the use of the 
microenvironment chamber discontinued.

Stage 3. Continued circular frame stabilization
Patients were allowed to mobilize not bearing weight at 
this stage and, as radiological evidence of bone union 
emerged, this progressed to partial weight bearing with 
the aid of a sandal.

Results
Mean follow up for the group was 41 months (range 
18—52) and in all cases bone union and elimination of

Figure 3. An infected non-union of the tibia! diaphysis (Case I) 
which was initially treated by biplanar external fixator. Follow 
ing treatment, union was achieved with persistent eradication of 
infection.

infection has been achieved (Figure3). Wound healing 
occurred a mean of 23 weeks after the initial debridement 
although in one case subsequent wound breakdown 
occurred. This required a free flap procedure to achieve soft 
tissue cover, but by that time bone union had been 
achieved. The circular frame was removed at a mean of 32 
weeks (range 20-60 weeks). There were no significant pin 
site problems and no major complications.

Discussion
There are two distinct problems facing the surgeon in the 
management of these patients: wound care and promotion 
of bone union. The chosen form of treatment must address 
each of these.

The value of a thorough debridement is beyond 
question4 and the use of antibiotics either in bead torm or 
as a solution is generally favoured'. The wound micro- 
environment chamber provides a humid environment 
which, by preventing tissue desiccation, has been shown to 
promote wound healing*. Since Papineau's original work, 
open bone grafting has been shown to be a reliable and 
effective technique7 . Perhaps the more familiar alternative 
is a muscle flap which is commonly a free flap because of 
the location of the defect. It generally is associated with 
good results4 although flap failure has been attributed to 
residual infection5 and post-traumatic vessel disease 
(PTVD) in which there is reduced definition of muscle 
planes, loss of the vasa vasorum and a marked tendency for 
the vessels to go into spasm'. In addition, a prerequisite of 
flap surgery is that patients must be able to withstand a 
prolonged anaesthetic and must have an adequate distal 
vascular tree to support the flap 10 .
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A number of techniques have been proposed to pro 
mote bone union: external fixation is favoured by most 
workers3 . The use of a fine-wire circular frame confers the 
additional advantages of excellent stability at the non 
union site, the ability to maintain purchase in bone for 
prolonged periods and the adaptability to address leg 
length inequality". Since Papineau's original description, 
stabilization with an intramedullary nail has not found 
widespread acceptance. Resection of the non-union site 
and bone transport is technically demanding103 and may be 
associated with a high rate of complications and therefore 
should be reserved for more extensive cases 11 ' 12 . Free 
vascularized bone transfer is recognized as a valuable 
technique, although its use has been limited to a few 
specialized centres13 . Furthermore the last two techniques 
are particularly applicable to those non-unions associated 
with a segmental bone defect.

Our technique has been effective in salvaging situations 
where amputation was a very real possibility. It is 
appropriate for patients with an infected non-union in 
which there is an incomplete bone defect particularly 
where associated soft tissue damage, poor distal vascu- 
larure or poor general health precludes the use of a flap.
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the ultrasonography's overall accuracy rate was 
94%. We have found real time ultrasonography to 
be a diagnostically sensitive and specific noninvasive 
method to evaluate patients with shoulder impingement 
syndrome, leading us to recommend it as a primary 
imaging technique to obviate or supplement 
arthrography in evaluating rotator cuff disease.

anterior pouches persisted In 4 of the younger 
group,2 had avulsion fractures,but none tore 
their rotator cuffs.This study has demonstrated 
lesions in all of our patients,and has shown 
important differences between the young and the 
old.This technique has proven to be a useful 
clinical and research tool in the investigation 
of shoulder abnormalities.

OPERATIVE MANAGEMENT OF FAILED ROTATOR CUFF REPAIRS. 
Dr. L.U. Bigliani, Dr. S.O. Mcllveen, Dr. F.A. Cordasco, 
and Dr. E.S. Musso (Columbia-Presbyterian Medical 
Center, New York, N.Y. 10032). Twenty-three patients 
having re-repairs of failed rotator cuff repairs were 
studied to identify the factors associated with failure 
of the first repair and review the results of our 
attempt at re-repair. There were 15 males and 8 females 
with an average age of 58 years and a range of 22-84. 
At the initial repair the size of the cuff tears was 
massive in 14, large in 8, and medium in 1. The 
interval between the initial and second repair averaged 
15 months with a range of 2-45 months. Fifteen patients 
had their re-repair within 1 year of the initial re 
pair. Multiple factors in the same patient were 
commonly associated with failure of the previous repair. 
With respect to the cuff, these factors included: a 
massive or large tear in 22, an inadequate repair in 9, 
and poor quality of cuff tissue in 8. Regarding the 
acromion, an inadequate decompression was noted in 11, 
detached deltoid origin in 11, and lateral acromio- 
nectomy in 7. The average follow-up was 59 months with 
a range of 24-103 months. The results with respect to 
pain relief were good to excellent in 87%, however, 
when one considered improvement in function, only 573! 
achieved good to excellent results. Active range of 
motion generally improved post-operatively. The average 
increase of active forward flexion was 74 degrees and 
external rotation was 21 degrees. However, 5 patients 
were still unable to elevate above 90 degrees. Thus, 
despite adequate pain relief, the overall results re 
vealed only 56% good to excellent findings because of 
functional limitations. The major factors associated 
with failed re-repairs included poor quality of cuff 
tissue and lateral acromionectomy. Although the results 
of re-repair are not as good as primary repair, the 
procedure should be considered for patients with 
severe pain, as significant pain relief was achieved in 
the majority of patients in our study.

PRIMARY ANTERIOR SHOULDER DISLOCATIONS 
INVESTIGATED BY COMPUTERIZED ARTHROTOMOGRAPHY. 
W.J.Ribbans,R,Mitchell and G.J.Taylor. i 
Northwick Park Hospital,Harrow,England.

This study aimed to establish the pathology 
following a primary anterior dislocation of the 
shoulder.Previous use of computerized 
arthrotomography has concentrated upon chronic- 
instability .Little is known of the pathology 
following a single dislocation,and the reported 
incidence following recurrent episodes varies 
widely.33 patients were scanned during the 4th 
week post-injury.A double-contrast arthrogram 
and C.T.scan was performed with the shoulder in 
the supine oblique position.16 of the patients 
were over 5O years of age.In this group,63* had 
an associated rotator cuff tear,69* had an 
associated fracture and 31* had a combination 
of both.Banfcart lesions were seen in all of the 
young patients and 75* of the elderly.A Hill- 
Sachs lesion was seen in 82* of the young and 
50* of the elderly.An associated stripping of 
the capsule and periosteum of the anterior neck 
of the glenoid was a feature of all but one of 
the Bankart lesion patients.Large redundant

INFERIOR CAPSULAR SHIFT FOR REPAIR OF SHOULDER 
INSTABILITY IN YOUNG ATHLETES. Cary C. Schwartzbach, 
M.D., Peter R. Kurzweil, M.D., and Louis U. Bigliani, 
M.D. (The New York Orthopaedic Hospital at Columbia- 
Presbyterian Medical Center, New York, NY, 10032) 
Sixty-two inferior capsular shifts were performed in 
59 young adults with anterior shoulder instability. The 
average age was 23 years (range 14 to 45 years). 
Fifty-eight percent of the repairs were done on the 
dominant side. Seventy-five percent of the patients 
were mal. CT arthrography was used in pre-operative 
planning in 40 percent of the cases and was found to 
be useful in delineating capsular and labral tearing 
as well as fractures and erosions of the bony glenoid 
rim. Over a third of the procedures included a labral 
repair. Follow-up averaged 3 years (range 1 to 8 years). 
Ninety percent were satisfied with their results. Only 
3 percent had further problems with dislocation or 
subluxation. While 80 percent could resume their 
pre-morbid level of sports participation, the few 
throwere 1n the series did not fare as well. We con 
cluded that the inferior capsular shift is a reliable 
procedure in the treatment of shoulder instability 
in young athletes and that CT arthrography is a useful 
diagnostic tool in delineating shoulder pathology.

THE SEPTIC TOTAL ELBOW REPLACEMENT
Scott W. Wolfe, M.D. 
Mark P. Figgle, M.D. 
Al lan E. Inglis. M.D. 
W1111am W. Bonn, M.D. 
Chitranjan S. Ranawat, M.D. 
The Hospital for Special Surgery 
535 East 70th Street, New York, NY 
Purpose: To identify predisposing factors for 
infection and review the management of the 
septic total elbow replacement. 
Conclusion: Preoperatlve factors which place 
a patient at significant risk for total elbow 
Infection Include previous elbow surgery or 
Infection, psychiatric Illness or class IV 
rheumatoid arthritis. Aggressive and early 
surgical treatment of the Infected total elbow 
replacement allowed four of thirteen patients 
to retain their prosthesis with eradication of 
1nfectlon.
Sunnary of Methods and Results: 
Deep infection complicated total elbow 
replacement 1n eleven (6.0 per cent) of 184 
primary total elbow replacements. Two 
additional patients were referred for 
treatment of infection following elbow 
replacement elsewhere. 149 procedures were 
performed for Inflammatory arthritis and 35 
for post-traumatic arthritis. A retrospective 
statistical analysis was performed to isolate 
factors associated with Increased incidence of 
Infection. Statistically significant factors 
Included prior surgery on the elbow (p < 
.05), previous Infection for any reason 
(p < .001), severe psychiatric Illness (p < 
.001), or ARA class IV rheumatoid arthritis 
(p<. 01 ).Postopera 11 ve 1 y, wound drainage 
occuring more than ten days following surgery 
or re-operation for any reason similarly
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prevent the use of crutches. The bike is essentially a saddle on a 
stable base of four casters. It is reminiscent of the original 
"Bone Shaker" bicycle and is propelled by straddle walking. It 
therefore exercises the normal gait muscles. The fixed handle 
bars provide support for the arms and steering is done by the 
legs. Turning and sideways movement are achieved by 
combined contralateral hip abduction and adduction.

Deep venous thrombosis and continuous passive motion following 
total knee arthroplasty - A. F. Lynch, R. B. Bourne and C. H. 
Rorabeck (Canada) reported the results of a randomised 
prospective trial of continuous passive motion (CPM) in 150 
patients undergoing total knee arthroplasty. Apart from the use 
of CPM all other aspects of treatment were standard between 
the two groups. Venography of the lower limb and pelvis was 
performed on all patients one week after surgery. Thrombosis 
distal to the popliteal vein was present in 45.3% of the CPM 
group and 37.3% of the control group. Proximal thrombosis was 
present in 6.6% of the CPM group and 4% of the control group. 
These differences were not statistically significant.

Sex, age, obsesity, history of hypertension or diabetes did 
not influence the incidence of DVT. There was a higher 
incidence of DVT when cement .was used for fixation of 
components irrespective of the use of.CPM (p<0.05).

Unicompartmental knee arthroplasty - C. Marx (London), R. D. 
Scott and S. Kozinn (USA) reported the five-year results (mean 
follow-up 5.5 years) in the first 50 patients (55 knees) 
undergoing unicompartmenlal knee replacement using a 
modified Robert Brigham arthroplasty with a metal-backed 
tibial component. The average age was 72.5 years. Of the 55 
knees, 92% were rated as good or excellent for pain relief. Of 
the patients, 60% could climb stairs without an aid. However, 
because of the high incidence of concomitant arthritis, 20% had 
limitation of walking distance and 10% required walking aids. 
The average range of motion at five years was 120°. No 
mechanical failures had occurred. Radiologically, at two years, 
60% demonstrated radiolucencies of 1 mm or less under the 
metal-backed tibial tray. These were not progressive and did 
not influence the clinical results at the five-year follow-up. In 
contrast to the earlier results with a non-metal-backed tibial 
component, no femoral or tibial sinkage had occurred.

Extensor mechanism complications following total knee arthro 
plasty - A. F. Lynch. R. B. Bourne and C. H. Rorabeck (Canada) 
had found 28 (10%) significant extensor mechanism complica 
tions in a series of 281 consecutive total knee arthroplasties 
performed over a six-year period. The Kinematic prosthesis 
was used in 209 cases and the uncemented PCA in 72 cases. All 
patients had had patellar resurfacing. There were three cases of 
quadriceps rupture all of whom had had retinacular releases; 
five patellar fractures; four patellar tendon ruptures; and 11 
patellar subluxations. Four patients had persistent patellofe- 
moral pain and in one case with an old tibial fracture the patella 
was malrotated. The results of further surgery, which was 
carried out in nine patients (3%), were poor. The type of 
arthroplasty did not influence the incidence of complications, 
but the diagnosis did, since rheumatoid patients (19% of series) 
accounted for 36% of the extensor mechanism complications. 
On the basis of previous studies the authors recommended 
patellar resurfacing as part of total knee arthroplasty but felt 
that it should be performed with particular attention to the 
integrity and vascular supply of the extensor mechanism.

Epiphyseolysis for partial growth plate arrest: results in cases 
followed over four years or to skeletal maturity - N. S.
Brougfiton. D. R. V. Dickens, W. G. Cole and M. B. Menelaus

(Australia) had studied 13 children who had 
epiphyseolysis for partial growth plate arrest. 
followed to skeletal maturity and five for at least Ibu *crc 
Three were a complete success as the angular deformV^^ 
corrected and limb lengths had equalised. Five were a' * ^ 
success as the angular deformity and the li m b ?art 'a| 
discrepancy had improved and no subsequent osteotom 0 "8"1 
required. Five were failures as either an osteotomy hudV*3* 
necessary for a progressive angular deformity or limb | e 
discrepancy had increased. n^1 "

Epiphyseolysis was most effective for small bars or 
bars affecting only the central area of the plate. It Was i 
effective for bars involving more than 50% of the plate and ?* 
peripheral bars. There were no significant complications a °d 
the operation did not interfere with any subsequent surce"

Shoulder ultrasound - T. D. Bunker, S. Austen (Nottingham! 
and D. Green (Exeter) had scanned 100 rotator cuffs in sn 
patients using 5 MHz real time ultrasound. Of 29 rotator cuff 
tears, four massive tears had non-visualisation of the cuff- 
seven had focal thinning, the commonest appearance of fu |j 
thickness tear; three had a focal discontinuity pattern and IS 
had focal echogenic areas, which are both indicative of a 
partial thickness tear. Ultrasound scanning is quick, non- 
invasive and inexpensive. However, sonographic 
interpretation is difficult. Further prospective controlled 
studies will show if the specificity of American studies can be 
reproduced.

Assessment of the rotator cuff before shoulder arthroplasty - W.
A. Wallace (Nottingham) stated that since previous studies had 
highlighted the poor results when there was a rotator cuffdefect 
greater than 3 cm, it was essential to know the state of the cuff 
pre-operatively. On the basis of clinical signs and plain 
radiographs, the state of the cuff had been correctly predicted 
in 31 out of 33 total shoulder replacements done for rheumatoid 
arthritis. Seven patients had defects greater than 3 cm, whilst 
in the remainder the cuff was intact. The most valuable clinical 
signs were good resisted abduction and good resisted external 
rotation. A striking radiographic finding was that medial 
migration of the glenohumeral joint, due to erosion of the 
glenoid, was often accompanied by some upward subluxation 
of the humeral head and was invariably associated with an 
intact good quality rotator cuff. In contrast, vertical migration 
of the humeral head in association with erosion of the acromion 
and flattening of the greater tuberosity was associated with 
significant rotator cuff tears.

An investigation of acute primary dislocations of the shoulder by 
computerised arthrotomography - G. J. Taylor, W. J. Ribbans 
and R. Mitchell (London) had carried out this investigation on 
33 patients four to six weeks after an acute primary anterior 
dislocation of the shoulder; 17 patients were under 50 and 16 
were over 50 years. A Bankart lesion was seen in all the younger 
patients and 75% of the older group; 35% of the younger group, 
but none of the older group, were found to have a large 
redundant capsular pouch. A Hill-Sachs defect was seen in 
82% of the younger and 50% of the older patients. Associated 
fractures were more common in the older patients (69/i 
compared to 12%). Rotator cuff tears as demonstrated by 
extravasation of air and contrast medium were seen only in tne 
older patients. A longer term study is being undertaken to 
identify those features which predispose to recurrent 
dislocation.

Radiographs in shoulder trauma - /. B. Richardson, A. Ramsay. 
J. K. Davidson and /. G. Kelly (Glasgow) reported that »<> 
patients had a radiographic examination using the Neer trans-
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Bilateral anterior dislocation of the shoulder following 
a grand-mal convulsion
W J RIBBANS, FRCS, Orthopaedic Senior Registrar, Central Middlesex Hospital, 
Park Royal, Middlesex.

Summary
Bilateral dislocation of the shoulders is an uncom 
mon event. The majority are posterior and occur 
during a seizure, electrical shock or electroconvul- 
sive therapy, and in patients with neuromuscular 
disorders and psychiatric disturbances. The lit 
erature contains only eight cases of traumatic bilat 
eral anterior dislocations. This report describes 
only the second case sustained during a grand-mal 
convulsion.

Case Report
RR, a 38 year-old bookbinder, was brought to 
Casualty complaining of pain and inability to move 
either shoulder. Four hours previously, while at 
home alone, he had experienced a grand-mal con 
vulsion. He had suffered from epilepsy for many 
years and regularly took phenytoin. His recollec 
tion of the event was confused, but he believed he 
had fallen forward onto his face and chest.

On examination, he was alert, orientated and in 
obvious distress. The shoulder contours appeared 
flattened and he was unable to move either arm. 
There was no neurological abnormality or evidence 
of other trauma.

The patient had not dislocated either shoulder be 
fore or sustained any other bony injury during pre 
vious convulsions.
Address correspondence to Mr W J Ribbans, 112 Wembley Hill 
Road, Wembley Park, Middlesex, HA9 8EJ.

Radiological examination confirmed bilateral 
subcoracoid dislocations, with an associated greater 
tuberosity fracture on the left (Fig 1).

The dislocations were reduced under general an 
aesthesia. The fracture of the greater tuberosity re 
quired no further treatment. The shoulders were 
immobilised for three weeks and then gentle 
physiotherapy begun. Three months later the pa 
tient had nearly a full range of movement in the right 
shoulder, but the left remained stiff with abduction 
limited to 60° and only 5° of external rotation.

Discussion
There are only eight previously reported cases of 
traumatic bilateral anterior dislocations, three of 
which occurred in association with fractures of the 
greater tuberosity.

Three of these cases appeared to have been 
caused by direct forward traction during water 
skiing i ,.itor cycling and from a pull bv a truck3. 
Two occurred following electric shock ' , and an 
other from direct posterior blows to the shoulders .

The other three occurred during seizures, one in 
combination with alcohol intoxication and a fall 
down stairs and another during coitus following 
cocaine consumption . This is the second case 
occurring during an uncomplicated grand-mal 
convulsion .

In this patient the mechanism of injury is uncer 
tain due to the absence of a reliable witness but it

Fig 1. Left: subcoracoid dislocation of the right glenohumeral joint Right: subcoracoid dislocation or the left 
glenohumeral joint with associated fracture of the greater tuberosity.

BJCP, May 1989. Vo! 43. No 5 181



would seem probable that during his forward fall the 
patient abducted his arms, which, on contact with 
the floor, were forcibly hyperextended and exter 
nally rotated.

Acknowledgement
/ would like to thank Mr Graham Deane, FRCS./w/w- 
mission to report this case.
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Hypoglycorrhagia does not necessarily 
indicate infection
M EYAD DUGHLY, MD, Neurologist, V P DHOPESH, MD, Staff Physician, Department of Neurology, 
Medical College of Pennsylvania, Philadelphia, Pennsylvania, USA.

Summary
A case is reported illustrating two points: 1. haemor 
rhage can occur in cerebral infarct even without the 
use of anticoagulants; 2. this haemorrhage ~"ii ex 
tend into the subarachnoid space, causing chemical 
meningitis, and may produce moderately severe 
low CSF sugar. The importance of this point is em 
phasised when faced with a stroke patient who de 
velops fever.

Introduction
Hypoglycorrhagia (low CSF sugar) is seen in vari 
ous meningitides, but most notably in bacterial 
meningitis, to the extent that its presence has 
become a reliable indicator of the presence of infec 
tion, especially when the patient is febrile. Hypo 
glycorrhagia in subarachnoid haemorrhage is well 
documented, but not well appreciated. The last 
correspondence on this subject was in 1968 and 
1973 . The purpose of this communication is to em 
phasise this occurrence so that unnecessary treat 
ment and alarm may be avoided.

Case report
A 75 year-old female was admitted with sudden 
onset of Broca's aphasia. The patient was noted to 
have atrial fibrillation. The CT performed im-
Address correspondence to Dr Vasant P Dhopesh. MD. Depart 
ment of Psychiatry (116A). Philadelphia Veterans. Administra 
tion Medical Center, University and Woodland Avenue, 
Philadelphia. PA 19104, USA.

mediately after admission showed decreased den 
sity in the left anterior-frontal area.

One year before, a ventriculo-peritoneal shunt 
had been placed because of cerebellar haemorrhage 
and hydrocephalus. On the fourth day, the patient 
developed fever, the temperature being 100.4'F to 
102.6°F. A CSF was obtained from the shunt on the 
fifth day, which showed 50/mm WBCs, of which 
94 per cent were polymorphs and six per cent were 
lymphocytes. RBC was 4140/mnv, protein 129 
mg/dl, glucose 88 mg/dl, blood sugar 117 mg/dl. 
The gram stain and bacterial culture were negative.

Because of the possibility of shunt infection and 
meningitis, vancomycin was started. This was dis 
continued two days later. On the eighth day, a lum 
bar puncture was performed.

The CSF was xanthochromic and contained 870 
RBCs and 75/mm3 WBCs, of which 52 per cent 
were polymorphs and 48 per cent were lympho 
cytes. CSF sugar was 28 mg/dl with simultaneous 
blood sugar of 101 mg/dl. Gram stains and all cul 
tures remained negative. Crypto-caucal antigen 
was also negative.

A repeat CT scan (Fig 1) two days after ad 
mission showed haemorrhage in the infarcted area, 
although anticoagulants were not used. This 
haemorrhage extended into the subarachnoid space 
from the cortex, causing a meningeal reaction. The 
patient recovered fairly well, was ambulatory, and 
was discharged to a rehabilitation centre on the 
twelfth day.
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COMPUTERISED ARTHROTOMOGRAPHY OF 
PRIMARY ANTERIOR DISLOCATION OF THE SHOULDER

W.J. RIBBANS, R. MITCHELL, G.J.TAYLOR

From Northwick Park Hospital and Clinical Research Centre, Harrow

Computerised arthrotomography was performed on 33 patients four to six weeks after acute primary 
anterior dislocation of the shoulder. Seventeen patients were under, and 16 over 50 years of age.

Damage to the anterior glenoidal labrum was seen in all the younger patients and in 75% of the older 
ones. A large redundant capsular pouch, seen in the older patients, was present in 35% of the younger ones, 
and a posterior humeral head defect was seen in 82% of the younger patients and only 50% of the older.

Associated fractures were more common in the older patients, and a tear of the rotator cuff was 
demonstrated in 63% of the older patients and in none of the younger ones.

Over the last century there has been considerable debate 
over the pathological anatomy of anterior shoulder 
dislocation (Journal of Bone and Joint Surgery (editorial) 
1948), including a fruitless search for the'essential lesion'. 
Previous studies have relied upon dissections, operative 
findings, plain radiographs, arthrograms (Reeves 1969) 
and conventional thin-section tomography (Goldman 
and Ghelman 1978; Tijmes, Loyd and Tullos 1979; 
Braunsteinand O'Connor 1982; Deutschet al 1984).

Computerised arthrotomography clearly delineates 
abnormalities of both bone and soft tissue (Von Cramer 
et al 1982; Danzig, Resnick and Greenaway 1982; Resch, 
Benedetto and Zur Nedden 1985; Seltzer and Weissman 
1985; Randelli and Gambrioli 1986), and is now 
increasingly used in the investigation of the shoulder 
(Shuman et al 1983; Deutsch et al 1984; Haynor and 
Shuman 1984; Kinnard et al 1984; Beltran et al 1986; 
Rafii et al 1986; Singson, Feldman and Bigliani 1987; 
Zlatkin et al 1988). These workers have concentrated on 
defining the normal anatomy and investigating recurrent 
dislocation and other chronic pathologies.
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7NS En 1 * Hospital, Acton Lane, Park Royal, London NW10

Consultant Radiologist 
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We have used computerised arthrotomography in 
an attempt to determine the pathological anatomy after 
a first shoulder dislocation.

PATIENTS AND METHODS
We investigated 47 consecutive patients who presented 
with a primary anterior dislocation of the shoulder at 
Northwick Park Hospital in 1987. Fourteen patients 
were excluded from the study because of age, infirmity or 
non-compliance: 33 patients were scanned. Of these, 17 
were under 50 years of age and 16 were 50 or more.

Initial standard radiographs included an anteropos- 
terior and an axial or lateral scapular view. The 
dislocations were reduced in a conventional manner and 
the arm immobilised for three weeks or more in the 
younger patients and for two weeks in the older group. 
An anteroposterior radiograph was taken to confirm 
reduction.

Computerised arthrotomography of the shoulder 
was performed between the fourth and sixth weeks on an 
I.G.E. 9 000 3rd generation unit (Reed and Heys 1988), 
using 2 ml of non-ionic contrast material (Hexabrix 320). 
This was injected, under image intensifier control, into 
the shoulder joint via a 22-gauge spinal needle and 
followed by 20 to 25 ml of air. This volume of contrast 
material was found to be optimal for coating the structures 
without interfering with resolution. Scanning was then 
performed with the patient in the supine 45° oblique 
position, which facilitates positioning of the larger 
patients, reproduces the position of the plain radiograph 
and allows the field of interest to be central. A series of 
5 mm slices were taken at 5 mm intervals. The radiation 
exposure is much less in computerised than in conven-
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182 W.J. RIBBANS, R, MITCHELL, G.J.TAYLOR

tional arthrotomography. The timing of this examination 
was designed to minimise the risk of air embolism during 
the hypervascular phase and to avoid the presence of a 
haemarthrosis which would obscure fine soft tissue detail.

RESULTS
The results for both age groups are set out in Table I. 
Bankart lesions (detachment of the anterior glenoid 
labrum) were seen in all of the younger patients and in 
12 of the 16 patients over 51 years of age; they were 
usually in the superior part of the labrum. The normal 
anterior labrum appears as a triangular or rounded area 
attached to the glenoid rim (Fig. 1). The absence of this 
indicates a tear of the labrum; the detached portion is 
often visualised lying free within the joint (Fig. 2).

Stripping of the periosteum, the capsule and the 
subscapularis from the anterior aspect of the glenoid 
neck, leaving a bare area of varying size, was a feature of 
all but one of the patients with a Bankart lesion (Fig. 2) 
and was seen in only one patient in the absence of a 
Bankart lesion. A large baggy anterior capsular pouch, 
creating a very capacious joint cavity was seen in six of 
the younger patients.

A Hill-Sachs lesion was seen in 14 of the 17 patients 
under 50 (82%) and in eight of the 16 aged 50 or over 
(50%), either as a depression or as a well-defined pit on 
the posterolateral aspect of the humeral head (Fig, 3). 
Other associated fractures were well demonstrated (Fig. 
4) and were more prevalent in the older patients (11 of 
16,69%).

Tears of the rotator cuff, as demonstrated by leakage 
of air and contrast material into the subacromial bursa 
(Fig. 5), were seen only in the older group (10 of 16,63%). 
The actual site of rupture was hard to define accurately, 
but occurred either at, or close to, the insertion into the 
greater tuberosity. Similar problems of accurate localis 
ation occur in conventional arthrography (Fig. 5).

Difficulties of interpretation occurred in four pa 
tients. In two, the presence of a large fracture of the 
greater tuberosity made it impossible to assess the area 
of a suspected Hill-Sachs lesion. In one examination 
carried out on the day after the injury, a haemarthrosis 
obscured fine tissue detail but it was still possible to 
identify damage to the labrum and an associated area of 
stripping of the anterior structures. In one elderly patient 
there was an extensive extravasation of air and contrast 
material through a capsular and rotator cuff tear; the 
joint did not fill and the labrum was not visualised.

DISCUSSION
The high sensitivity and accuracy of computerised 
arthrotomography of the shoulder has been confirmed by 
several authors (Shuman et al 1983; Deutsch et al 1984; 
Kinnard et al 1984). We found the technique relatively 
quick and easy, particularly when compared to conven

tional tomography. It was well tolerated by all the patients 
and caused no undue discomfort or complications.

Of the patients in our study 52% were under 50 years 
of age. Reeves (1969) believed that in the younger patient 
the weakest part of the anterior capsule was at its labral 
attachment. As dislocation occurs, the labrum is lifted 
forward with the periosteum and capsule; they strip off 
the front of the neck of the glenoid to leave a bare area 
and an anterior pouch, first described by Broca and 
Hartman in 1890. Tijmes et al (1979) confirmed this by 
arthrography.

Table I. Results of computerised arthrotomography in 21 
right shoulders, and 12 left shoulders after first anterior 
dislocation

Age in yean

Male
Female

Fractures
Greater tuberosity
Lesser tuberosity
Surgical neck of humerus

Rotator cuff tear

Anterior labral tear

Stripping of neck of glenoid

Hill-Sacbs lesion
Severe/moderate
Mild

Redundant anterior capsule

<50

16
1

2
2
0
0

0

17

16

8
6

6

SO and above

5
11

9
9
1
1

10

12

13

5
3

0

Detachment of the anterior labrum was first de 
scribed by Bankart (1923, 1938). We identified damage 
to the glenoid labrum in all of our younger patients. 
Previously reports of the overall incidence of Bankart 
lesions (in primary and recurrent dislocations) have 
varied widely from 27% to 100% (Rowe, Patel and 
Southmayd 1978). We were able to demonstrate redun 
dant anterior capsules only in our younger patients, 
where, presumably, the tissues have been stretched; in 
the older patients the tissues appear to tear rather than 
stretch and may then be capable of healing. None of the 
younger patients had sustained a tear of the rotator cuff, 
though in one there was avulsion of the greater tuberosity

A posterior humeral head defect (Hill and Sachs 
1940) was seen in 82% of our younger patients, although 
of varying degrees of severity. Rowe (1963) found such a 
defect in 38% of initial anterior dislocations and in 57% 
of recurrent dislocations; other estimates have varied 
from 25% to 100% (Rowe et al 1978). Of our younger 
patients, 82% had both a Bankart and a Hill-Sachs 
lesion.
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Fig. 1 Fig. 2 Fig. 3

Figure 1 - Computed sed arthrotomogram of a normal right shoulder. The anterior labrum is seen as a triangular or rounded area attached to the 
glenoid rim (arrow). Figure 2 - The anterior labrum is damaged (arrow). The periosteum, capsule and subscapularis have been stripped from 
the anterior aspect of the glenoid neck (arrow). Figure 3 - The anterior labrum is torn. A Hill-Sachs lesion is seen on the posterolateral aspect of 
the humeral head (arrow).

Fig. 4a Fig. 4b 

Fracture of the greater tuberosity shown by CT arthrogram (a) and by AP radiograph after reduction (b).

Fig. 5a Fig. 5b Fig. 5c

Figure 5a - Plain AP radiograph taken before reduction of an anterior dislocation. An avulsed bony fragment is demonstrated but 
its origin is unclear. Figure 5b - An arthrogram in the same patient shows contrast in the subdeltoid bursa indicating a rupture of 
the rotator cuff. Figure 5c - The CT arthrogram shows a tear of the rotator cuff. Air and contrast material have escaped into the 
subdeltoid bursa (arrow). In addition, the anterior capsule has been stripped and there is a shallow head defect and an adjacent 
avulsed fragment.
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In all, 48% of our patients were aged 50 or more, 
similar to the age distribution reported by Rowe (1963). 
McLaughlin (1963) and Johnson and Bayley (1982) have 
suggested that in older patients the posterior capsule 
gives way, leading to the higher incidence of rotator cuff 
rupture, fracture of the greater tuberosity and associated 
neurapraxia of the axillary nerve. Reeves (1969) demon 
strated that the elderly rotator cuff is weaker and tends 
to rupture during dislocation; he found a 57% incidence 
by conventional arthrography. Standard computerised 
tomography will not demonstrate the actual site of the 
tear: this would require sections taken in the sagittal 
plane (Beltran et al 1986). In our series, 10 of the older 
patients (63%) sustained a rupture of the rotator cuff, but 
we were unable to demonstrate any damage to the 
posterior capsule or labrum.

In the Tijmes et al (1979) series of 14 patients with 
rotator cuff lesions, 11 were elderly. Codman and Akerson 
(1931) demonstrated an incidence of 39% of rotator cuff 
lesions in the shoulders of elderly cadavers but only 21% 
were significant tears which communicated with the 
subacromial bursa. Similarly, Keyes (1935) demonstrated 
cuff tears in 13% of shoulders. The incidence of rotator 
cuff tears in our series is higher than expected in the 
normal elderly population. Johnson and Bayley (1982) 
have shown that disruption of the rotator cuff in patients 
referred to their specialised unit can lead to chronic 
stiffness and pain which may be amenable to surgical 
treatment.

The overall incidence of fractures of the greater 
tuberosity was 39% compared to 30% quoted by Watson- 
Jones (1955) and 24% by Johnson and Bayley (1982). In 
addition, we found one patient with an avulsion of the 
lesser tuberosity at the insertion of the subscapularis 
tendon; this was not seen on the initial radiographs but 
was evident on an axial view taken later. McLaughlin 
(1963) has shown that more than 1 cm displacement of a 
lesser tuberosity fragment leads to a poor functional 
result. Apart from this lesser tuberosity avulsion, all other 
fractures were visible on the plain radiographs, but 
computerised tomography provides for accurate assess 
ment of fragment size, displacement and rotation. In no 
case did we see a fracture of the anterior glenoid rim as 
reported by others (Deutsch et al 1984; Seltzer and 
Weissman 1985; Rani et al 1987; Singson et al 1987) - 
this may be a more common complication of recurrent 
dislocation.

In our series, 31% of the 50 and over age group had 
both a rotator cuff tear and a fracture of the greater 
tuberosity, and only one of them had neither of these 
complications.

Reeves (1969) believed that in the elderly the 
predominant injury during dislocation is an acute anterior 
or antero-inferior rupture of the capsule at its weakest 
point, and that this involves a partial rupture of the 
subscapularis tendon. He reported that such ruptures 
appeared to have healed at the time of repeat arthro

graphy at 10 days. The rapid healing of this defect mai 
account for the fact that, apart from one patient wh< 
showed extravasation of the contrast material through i 
presumed anterior capsular tear, the capsule appeared t< 
be intact in all our older patients.

Eight of our older age group (50%) had a Hill-Sach 
lesion. Reeves (1969) found only one elderly patient witl 
such a lesion, and he subsequently had recurren 
dislocations.
Conclusions. Computerised arthrotomography provide 
a well tolerated method of clearly defining the bone am 
soft tissue pathology after a shoulder dislocation. Th 
incidence of pathological damage appears to be highe 
than previously reported; several important difference 
have been demonstrated between our younger and olde 
patients.

Conventional treatment by immobilisation will hel 
promote healing of the capsular tears but is unlikely t 
affect the healing of the labral and humeral head defect 
A prospective study would help to establish whether an 
one, or combination, of these lesions selectively predi 
poses to recurrence.

At present we do not advocate that every patiei 
with a primary anterior dislocation should have a C 
arthrogram. The technique is a useful research tool an 
has demonstrated the complexity of the problems th 
may complicate a primary dislocation. In the future, 
risk factors can be identified confidently, earlier invesl 
gation of selected individuals may be indicated. Th 
would provide a more accurate prognosis and, 
necessary, the indication for earlier surgical interventic 
than is practised at present.

The authors would like to thank Professor L. Klenerman, Mr C. 
McCullough and Mr I. Fyfe for permission to report their patients.

No benefits in any form have been received or will be receiv 
from a commercial party related directly or indirectly to the subject 
this article.
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147) MRI Stftnnin* in Whiplash Injury 
A.M. WWW**, W,J, Whins, A.O. Plaits, A. 
Rayal Ft* Hospital, Lwdon. Great Britain
A, prospective ttudy of 24 patients suffering from classical whiplattb in.iury following 
rear-impact road traffic accidents, Histories were taken and all were carefully examined. 
Standard cervical radiographs and MRI scan* were then obtained on all patient* a* soon 
as possible after injury (range 0 - 29 days, mean 9.6 days). OnJy 16 (67%) attended to 
their follow op appointment a week aftci the scan.
Although small disc hcntt*tum» were seen in 10 patients (41%), thc«c bore no totwuUcnt 
relauoiubtp to the presence or absence of peripheral neurological symptom*. Of the 
patients who attended for review, 2 of the 7 patients with disc abnofmaJitieg, and 4 of 
the 8 parents without dwc abnormalitieR on MR) were free of symptoms. There was 
al*o little evidence of oedema on the STIR sequence and we feJi dtece weft likely to 
be chrome or insignificant findings. Five of those with disc prolapse had spondylouc 
changes on their plain films. Only 2 {8%) of the pidonts had any evidence of muscle 
injury on MRI and this bore little relation io their symptom*. In contrast to a previous 
smaller study, ligmficant abnormoluiefi were extremely Infrequent.
We therefore do not feel that MR! is useful in these patients, nor could we find a 
subgroup in whom clinical symptoms were consistently reflected by MRI abnormality,
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RECT FORAM1NAL INJECTION: A 
IEATMENT FOR SCIATICA.
'F Nargol, T Owen, J duFosse, VS Nargolwala 
otley Bridge General Hospital

)jectivcs
assess a treatment for sciatica which can fill the void 

tween conservative and operative treatment and provide
alternative to Epidural treatment. 

ethods (Two Studies have been performed, the second of 
u'ch is still ongoing)
One hundred and eleven patients with sciatica were 

:ated in one of two ways. Seventy-three were treated with 
Direct Foramina! (DF) injection while 38 were treated 
th physiotherapy and used as controls. On a day case 
;atrc basis, a single injection was given to the DF 
bents. With image intensifier control an injection of 
:roid was delivered to the exit foramina at the appropriate 
vel(s) of the affected side. After short sedation sustained 
iction was applied in order to encourage the spread of 
lution into the exit foramina.
Assessment at 2 weeks was made with the Oswestry 
lesnonnaire, while Visual Analogue scores (VAS) were 
ken over a 3 month period to assess any changes with 
ne.

One hundred and twenty-four injections were retro- 
lecb'vely assessed in 109 subjects 
esults,
There were no complications with the DF injections. 

Ithough both groups were similar in terms of age, sex, 
imber of attacks of sciatica, pre-treatment Oswestry 
ores were slightly higher in the DF group compared to 
lysio group 50.7 & 47.2. Two week Oswestry scores 
ere 18.9 and 37.4 (P<0.001) for DF and Physio respect- 
ely. Also at 2 weeks VAS improvement was 79% com- 
ired to 23%. However at 3 months the difference was 
uch less 74% & 63%. Return to work was more rapid 
ith 64% of DF group back at work in 6 weeks compared
30% with physio.
Relief of Leg pain was greater than Back pain, with 

:ute cases responding slightly better than chronics. Post 
lerative cases responded as well as non-operated backs. 
onclusion. Although this treatment after 3-6 months has 
milar results to physiotherapy, its benefit is seen in the 
pid relief in pain and the ability to return to work much 
oner than conventional treatment. This profound effect 
is recently been noted in Japan where 46 patients who 
ere admitted for discectomy, were sent home after a 
milar form of injection relieved their symptoms (Matsu- 
iki H, Current Opinion in Orthopaedics 1995, 6; 11-15). 
his treatment also may appeal to those who have some 
mcems about epidurals, as this method appears safe and 
rgets its effect to the localised area of pathology. This 
:atment also works well for post discectomy cases.

HORACOSCOPIC TECHNIQUES IN SCOLIOSIS 
URGERY
IT JK O'Dowd & Mr J Webb
entre for Spinal Studies and Surgery, Queen's Medical
cntre, Nottingham, NG7 2UH.

Cvl
le purpose of this study was to examine the possibility of 
;ing endoscopic transthoracic techniques in scoliosis sur- 
:ry and to measure their efficacy compared to a matched 
mtrol group. 
ETHOD
loracoscopic anterior approach for scoliosis surgery is a 
:w surgical technique. Since 1995 we have performed 
is procedure for a variety of diagnoses and this paper 
presents our initial learning curve. The technique and 
strumentation are described and the underlying anatomies 
ghlighted. Surgical techniques used including anterior 
lease, anterior interbody fusion and convex hemiepiphy-

siodesis are illustrated. The first 10 cases using thoraco- 
scopy are compared with 8 cases performed using open 
techniques and various intra and post-operative parameters 
are compared between the 2 groups. The correction of the 
scoliosis is also assessed by comparison with preoperative 
side bending films. In this small non randomised series 
there are no significant differences in these parameters 
between the 2 groups. 
CONCLUSION
In this paper we report our early clinical experience with a 
new technique for anterior scoliosis surgery and highlight 
anatomical and surgical principles. With a small compar 
ative series of 10 patients we have established the tech 
nique as safe and effective and will continue its' 
development.

MRI SCANNING IN WHIPLASH INJURY
A.M.Phillips, W.J.Ribbans, A.D.Platts, A.Mcguinness 
Royal Free Hospital, London

To assess the value of magnetic resonance imaging (MRI) 
for whiplash injury, we conducted a prospective study of 24 
patients suffering from classical whiplash injury following 
rear-impact road traffic accidents. Histories were taken and 
all were carefully examined. Standard cervical radiographs 
and MRI scans were then obtained on all patients as soon 
as possible after injury (range 0-29 days, mean 9.6 days). 
Sixteen patients (67%) attended for their follow up appoint 
ment a week after the scan. Although small disc hemia- 
tions were seen in 10 patients (41%), these bore no 
consistent relationship to die presence or absence of periph 
eral neurological symptoms. Of the patients who attended 
for review, 2 of the 7 patients with disc abnormalities, and 
4 of the 8 patients without disc abnormalities on MRI were 
free of symptoms. There was little evidence of oedema on 
the STIR sequence and we felt these changes were there 
fore likely to be chronic or insignificant findings. Five of 
those with disc prolapse had spondylotic changes on their 
plain films supporting the theory that many of the changes 
were pre-existing. Only 2 (8%) of the patients had any 
evidence of muscle injury on MRI and this bore little 
relation to their symptoms. However, patients with disc 
prolapse tended to be more generally symptomatic for 
longer (p=<0.02). There were no lesions which were likely 
to benefit from surgery. We therefore do not feel that MRI 
is more useful than plain radiographs in these patients.

IS YEAR FOLLOW UP OF SOFT TISSUE 
INJURIES OF THE CERVICAL SPINE.
B.Squires. FRCS, M.F.Gargan. MA FRCS (Orth), 
G.C.Bannister. MD MCh Orth FRCS FRCS Ed FRCS Ed 
(Orth) 
Bristol

Forty cases of whiplash injury in cases originally reported 
after 2 and 10 years were reviewed after a mean of 15.5 
years. Pain was assessed using pain maps, the visual 
analogue scale and the McGill Pain Questionnaire. The 
Goldberg General Health Questionnaire, the Beck Depres 
sion Inventory and the Hospital Anxiety and Depression 
Scale were used for psychometric assessment

70% of patients continued to complain of symptoms 
referable to the original accident. Although mild in 28%, 
43% had symptoms which were intrusive or disabling. 
Neck pain was the commonest symptom, but low back pain 
was present in half the sample. Other symptoms included 
paraesthesia, headache and dizziness. Women and older 
patients had a worse outcome. The symptomatic group 
were on average 10 years older at the time of accident than 
those without symptoms (p<0.01). 7 patients (18%) had 
taken early retirement due to health problems which they 
related to the whiplash injury. 2 patients (5%) had under 
gone surgery to their cervical spines.

Pain maps revealed two distinct distributions which was 
either central or radicular. Radicular pain was commoner 
in those with more severe symptoms (p<0.01). On the 
McGill PainQuestionnaire, 24% rated their pain as "mild", 
52% "moderately and 24% "severe". On a visual analogue 
scale of 100, the mean score in group B was 55, group C 63 
and group D 66.

Between 10 and 15 years 18% of patients improved 
whereas 28% deteriorated.

52% of symptomatic patients had evidence of anxiety 
disturbance compared to 16% in those without symptoms. 
Of those patients whose symptoms had deteriorated in the 
last 5 years 73% had anxiety disturbance and 36% a 
depressive disturbance.

This study revealed that a significant proportion of whip 
lash sufferers undergo a late deterioration in their symp 
toms between 10 and 15 years. Pain maps were shown to 
help discriminate between grades of disability. An abnor 
mal psychological profile was demonstrated in sympto 
matic patients after 15 years.

LONGTERM WEAR OF THE ACETABULAR CUP: 
ANALYSIS OF RISK FACTORS
L Markovic, D Parker Jr. R K Chatterjee. J C M Murphy, 
A B Joshi 
Wrightington Hospital

In this study we examined the influence of a broad range of 
factors on cup wear and fixation: age, diagnosis, weight, 
side, demarcation, cup position and length of follow-up 
after surgery.

We studied a group of 250 patients who had undergone 
374 primary hip replacements for osteoarthritis and rheu 
matoid arthritis. All patients received a cemented Chamley 
prosthesis between 1962 and 1981. The radiograpbic 
migration of the femoral bead with respect to the 
UHMPWE socket was measured according to the Chamley 
and Cupic. The presence of acetabular demarcation zones 
was recorded according to Delee and Chamley, Statistical 
analysis was carried out using the CFfl square, Andua and 
Pearson regression analysis. Uninvariate analyses revealed 
a small but significant correlation between the rate of head 
migration, the sex and age of the patient and presence of 
bilateral hip replacement, as well as the relationship 
between migration rate and demarcation zones. The head 
migration averaged 0.96 +/- 0.0.5 mm corresponding to an 
average rate of 0.66 +/- 0.03 mm per year.

The analysis shows that the average wear rate of cups 
implanted in the years 1966 - 1969 and 1977 - 1979 was 
only 62% of die rest of the studied population. (0.046 mm 
per year verses 0.074 mm per year which was statistically 
significant [P= 0.0001]).

The results of the longterm study demonstrates that the 
wear rate of cemented Chamley cups atlO - 25 years 
follow-up is not influenced by patient selection cup position 
or surgical technique, weight or activity of the patient. A 
very interesting observation was the virtual absence of high 
wear rate from the periods 1966 -1972 and 1977 -1979. 
This suggests that the wear performance maybe attributed 
to changes in the implant itself rather than factors related to 
the operative procedure.

RAPID PROTOTYPE MODELLING FOR 
SURGICAL PLANNING IN COMPLEX 
RECONSTRUCTION OF THE HIP
M H Stone, D Limb, E Berry, J M Brown, W W Gibbon. 
W P Butt,
C Craven & D A MacDonald, Leeds General Infirmary, 
Leeds LSI 3EX

PURPOSE - We describe the first use of a laser sintered 
model built from CT data for surgical planning in complex 
hip reconstruction.
SUMMARY - Rapid Prototype Modelling allows the gen 
eration of accurate models of objects from 3D data sets. By 
manipulating CT images it has been possible for some time 
to produce virtual images that can be manipulated on a 
computer screen. It is now possible to use this data to 
direct lasers which fuse materials, layer by layer, to pro 
duce scale models of this image.

A patient presented for left total hip arthroplasty and 
requested conversion of a previous right Girdlestone, to a 
prosthetic joint. The right acetabulum was deficient and it 
was not clear, even on CT, wether the operation would be 
technically feasible. Data from the CT scanner was there 
fore manipulated to create the appropriate 3D reconstruc 
tion and transmitted by Network link to the selective laser 
sintering station at Leeds University. Nylon models of the 
pelvis, right and left femora were produced. Using these 
models it was shown that the acetabular defect could be 
filled by a 'seven graft' from the left femoral head and
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PROFESSIONAL CORRESPONDENCE

LETTERS

Mercury versus disposable 
thermometers
I believe that the article on mercury and dis 
posable thermometers (Professional Nurse, 
February 1997) does not offer a fair compari 
son between the two instruments. The reader 
is unable to form an educated assessment as 
there are no advantages reported for mercury 
thermometers and no disadvantages for the 
TempaDot disposable device — except one, 
which I consider to be fundamental. This was 
that TempaDot does not record temperatures 
below 35.5°C.

No mention is made of the accuracy of mer 
cury thermometers, which are calibrated to 
meet BSI specification and are traceable to the 
national temperature scale standard. It is also 
unfair to compare the reported medical haz 
ards of mercury thermometers with a dispos 
able type that has not been in use for very long.

Comparative costs are also derived in 
correctly. The author references Board's esti 
mated annual cost of £6315.24 for mercury 
instruments, in addition to replacement costs 
through breakages and theft, yet fails to provide 
even a rough estimate for disposables. A typical 
patient would require a temperature measure 
ment four times daily; this amounts to more 
than 1250 disposable thermometers per annum. 
An NHS hospital might have 400 patients and 
use up to 500 000 devices per annum. Based on 
a price of 6.5p, the use of disposable thermo 
meters could cost in excess of £32 000 a year. 
Dr Colin Forno, New Haw, Surrey

Chris Buswell replies:
Prior to writing the article I conducted 
thorough research into both types of instru 
ment. I could find no apparent advantages in 
health personnel continuing to use the tradi 
tional glass mercury thermometers.

The purpose of my article was to highlight 
the many advantages of the only disposable 
thermometer that I have encountered. While 
TempaDot does not measure temperatures 
below 35.5°C , it could be argued that medical 
treatment would not differ for hypothermic 
patients with a temperature below this level. It 
is only when hypothermic patients' tempera 
tures rise above that figure that medical treat 
ment differs. Therefore my only argument 
against this disposable thermometer need not 
concern practitioners who base their clinical

judgements on up-to-date, scientific research. 
While TempaDot could be deemed to be 

more expensive, my article discussed how it 
would save money in real terms. In theoretical 
terms Dr Forno considers TempaDot thermo 
meters to be five times more expensive than 
traditional glass mercury thermometers. 
However, I would still argue that in terms of 
reducing potential cross-infection, saving 
valuable nursing time and increasing safety 
and patient comfort, the TempaDot is far 
superior.
Chris Buswell, RGN, Dip Nurse Couns, Staff 
Nurse, Royal Hospital Haslar, Gosport

Confusion over pressure sore risk 
assessment scale
In the article on developing a pressure sore 
risk assessment scale by Claire Watkinson 
(Professional Nurse, February 1997), I believe 
there is a mistake in Figure 1. The scoring scale 
for dietary intake has at score 1: 'enteral/par- 
enteral feeds', and at score 2: 'eats and drinks 
some diet and fluids and takes dietary supple 
ments'. I would anticipate that enteral and 
parenteral feeding should score much higher 
and therefore be displaced further down the 
column. I also believe that the present scores 2 
and 3 need reversing.

As I have no doubt about the excellent work 
undertaken by Ms Watkinson, being repro 
duced in wards throughout the UK, I would 
be grateful for her advice on whether some 
alteration to the published figure is required. 
W.J. Ribbans, BSc, MCh Orth, FRCS Orth, 
Consultant Orthopaedic Surgeon, 
Northampton General Hospital

Claire Watkinson replies:
I would like to thank Mr Ribbans for his inter 
est in my article. Receiving enteral/parenteral 
feeds is a more favourable situation for a 
patient than eating and drinking only some 
diet and fluids. Taking dietary supplements 
with food and drink also reduces risk.

The scoring system does reflect the above 
statements: the higher the score the greater the 
risk. Hence enteral/parenteral feeding only 
scores 1 point (low risk) whereas eating and 
drinking some diet and fluids scores 3 points 
(higher risk). I hope this clarifies the situation. 
Anyone requiring further information should 
not hesitate to contact me.
Claire Watkinson, BSc (Hons), RGN, DipN, 
Staff Nurse, Ward 57, University Hospital 
Birmingham NHS Trust

The Editor welcomes letters for 
publication. Send your letter to: 
The Editor, Professional Nurse, Porters 
South, 4-6 Crinan Street, London NI 9XW, 
or via e-mail to pn@macmillan.com

INFORMATION EXCHANGE

Mental health practitioner
I have recently been appointed to a new 
and innovative post working across all 
client groups within a GP fundholding 
practice and I would appreciate 
information from any psychiatric nurse
working in a similar post. 
Brenda Leah, The Forge Medical Centre, 
London Road, Stockton Heath, 
Warrington, Cheshire WA4 6HJ

Glucose in haemodialysis
I would be grateful for information on 
research being conducted, or already 
published (1990 to the present day), on 
glucose lost in dialysate effluent in
haemodialysis and diabetic patients. 
K. Patel, 28 Ponsonby Place, London 
SWIP4PT

Nurse practitioner in ITU
For my dissertation as part of my BSc in 
nursing studies I am examining the role 
of the nurse practifionerln the 
intensive/cardiac care unit. I would be 
interested to receive information from 
anyone who has researched this topic or
has experience of this role. 
Martha Miles, Senior Staff Nurse, 
Intensive/Cardiac Care Unit, William 
Harvey Hospital, Kennington Road, 
Willesborough, Kent TN24 OLZ

Nursing practice in haematology
I would be interested to hear from 
nurses undertaking the procedure of 
bone marrow aspirate and trephine 
biopsies in a haematology unit.

I have developed a training 
programme for senior nurses to 
undertake such procedures within our 
haematology unit and would appreciate 
information from anyone undertaking 
similar work.
Shirley Aston, Day Unit Sister, Ward 26, 
Birmingham Heartlands Hospital, 
Bordesley Green East, Birmingham B9 5SS

Stem cell transplantation
I would appreciate any information on 
stem cell transplantation performed on 
an outpatient basis.
Marjorie Small, Ward Manager, Ward 26, 
Birmingham Heartlands Hospital, 
Bordesley Green East, Birmingham B9 5SS

Reunion time
I would like to contact members of the 
September 1972 set of the Royal 
National Orthopaedic Hospital, 
Stanmore, Middlesex. We are hoping for 
a Silver Jubilee reunion.
Sandie Turner (nee, Weston)
tel: 01379-650423
Jane Trippett, tel: 01379-652352
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Acute Anterior and Peroneal Compartment Syndrome 
of the Tibia in an athlete due to physical exercise
A Case Report

K.C. XARCHAS, W.R. RIBBANS 

Northampton General Hospital NHS Trust

ABSTRACT: Acute anterior compartment syndrome 
of the tibia is the most common compartment 
syndrome. The usual cause is trauma. Chronic (or 
recurrent) anterior compartment synddrome of the 
tibia is also quite common and it usually presents 
after exercise.
We present a case of acute anterior and peroneal 
tibial compartment syndrome due to exercise in a 
soccer player accustomed to regular physical 
exertion. Literature reports are very rare.

Key-words: Peroneal compartment syndrome, Physical 
exercise.

Case Report

A 25 year old male presented to the Accident 
and Emergency Department complaining of severe 
pain at the antero-lateral aspect of his left leg. He 
was a semi-professional soccer player and had 
played a match on the afternoon of the previous 
day. He played soccer regularly every week and 
undertook other fitness activity several times per 
week.

MAILING ADDRESS:

K.C. Xarchas 
48 Leof. Papandreou Str. 
Zografou 15773, Athens. Greece 
Tel.: 3222981

The pain haad started about 2 hours after the end 
of the match and became worse overnight. There 
was no history of trauma during the game. He had 
never experienced similar pain in either of his legs. 
He had no significant past medical history.

On examination his left leg was found to be 
swollen and under tension over the anterior and 
lateral surface. The leg area was extremely tender 
on palpation. He complained of diminished 
sensation over the dorsum of the foot, over the first 
web space. He was unable to actively dorsiflex the 
foot. Anterior tibial and peroneal muscles were 
painful on passive stretching.

Sensation over the plantar surface of the foot 
was normal. The calf muslces were pain free. 
Dorsalis pedis and posterior tibial arteries were 
easily palpable and the pulse was strong. Capillary 
circulation was normal. Xrays of the left leg were 
normal.

A diagnosis of acute anterior and peroneal 
compartment syndrome was made on clinical 
criteria.

Under general anaesthesia, without tourniquet, 
fasciotomies and decompression of the anterior and 
peroneal compartments of his left leg were 
undertaken.

Immediately after the division of the fascia, the

Acta Orthopaedica Hellenics, Vol 49, No 1 (1998)
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muscles of the anterior and peroneal compartments 
bulged, slightly dusky (light brown colour). The 
wound was left open and the patient's progress was 
monitored on the ward.

Twelve hours after the decommpression he was 
able to dorsiflex his foot and sensation was nearly 
normal. Forty-eight hours post-op the symptoms 
had completely disappeared. A delayed primary 
closure of the wound was perfomred at 72 hours.

In the final follow up 3 months post-op he was 
back to normal activities (including sports) with no 
problems.

DISCUSSION

A compartment syndrome is a condition in 
which increased pressure within a confined space 
compromises the circulation and function of the 
tissues within that space. The two prerequisites for 
a compartment synddrome are (a) a limiting 
envelope surrounding tissue and (b) a cause of 
incereased tissue pressure within that envelope. 
(Matsen 1982)

Aetiology of compartment syndromes is 
categorised as following (Matsen 1982) (see Table 
from Matsen).

Increased tissue pressure results in an increase in 
local venous pressure, which produces a diminished 
local arteriovenous gradient. When the metabolic 
demands of the tissue are no longer met a loss of 
tissue function and thus a compartment syndrome, 
ensue. (Matsen 1982)

An anterior tibial compartment syndrome is 
very common. (Matsen 1982)

It is either of the acute or of the chronic type. 
(Leach 1967)

In the chronic type, the major symptoms are 
recurrent leg pain with exercise, muscle tightness 
and weakness. (Matsen 1982)

Intensive exercise of muslces as a cause of acute 
anterior tibial compartment syndrome is well 
recognised. (Matsen 1982, Reneman 1975, Kuipers 
1985).

However usually the syndrome develops either 
in individuals not accustomed to great physical 
exertion or during activity after a period of rest. 
(Reneman 1975)

In our case the patient was a trained athlete who 
has been playing soccer for many years and the 
problem occurred at the end of the athletic season.

We were only able to find one similar case in the 
literature. (Leach 1967)

In our case a diagnosis was clear clinically but if 
there is any doubt the compartmental pressure 
should be checked.

Treatment should be by urgent decompression 
which, in our case led to quick and complete 
recovery.
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EDUCATION

NEW DISTANCE LEARNING COURSES FROM THE 
RAVEN DEPARTMENT OF EDUCATION

Bill Ribbans STEP 2000 co-ordinator
Marcus Galea Breast tutor 

The Royal College of Surgeons of England

The Raven Department of Education is marking the new century by developing two new distance 
learning courses, both of which will include computer-based learning using the College web site. 
STEP 2000 will be offered to basic surgical trainees from August 2000 and replaces the MRCS- 
STEP course for those preparing to take the MRCS examination. The second course is the 
department's first distance learning offer for higher surgical trainees. Designed for HSTs in 
general surgery in years 1-3, it provides an introduction to the surgery of breast disease.

In the two articles below, the sessional tutors leading these developments outline the main 
features of the two courses and explain the educational principles behind them.

STEP 2000
STEP 2000 builds on the strengths of the MRCS-STEP 
course and has the same aim of providing trainees with the 
surgical knowledge they require forthe MRCS examination. 
There have been significant advances in educational 
methodology since MRCS-STEP was launched in 1977 and 
STEP 2000 incorporates many of these. We are planning to 
provide web-based learning materials and to increase the 
support we provide for trainees locally and regionally. 
However, the evaluation of the MRCS-STEP course carried 
outin 1998, (see Carpenter R, SHOEducation in the UK: The 
contribution of a Distance Learning Course (MRCS-STEP). 
Bulletin 1999; 81.228-229) indicated that trainees still prefer 
paper-based materials as the core of the course. The first 
phase of development is therefore a set of modular 
workbooks incorporating both new advances in surgical 
knowledge and up-to-date teaching methodologies.

Course structure

Bill Ribbans teaching on the 
STEP-MRCS course

STEP 2000 retains 
the framework of core 
and systems modules 
which proved so suc 
cessful in the MRCS- 
STEP course but with 
minor alterations to 
ensure that topics are 
grouped together ap 
propriately. We have 
organised the core

modules so that there is a much closer link between them and 
the skills courses which BSTs take: Basic Surgical Skills, 
A TLS and CCrlSP. Feedback from trainees and from exam 
iners has also indicated that trainees need more guidance 
on studying distance learning courses so an introductory 
module is being added. This will introduce both the course 
and the department's educational activities to BSTs more 
generally. Another new feature is a revision module which 
trainees build up as they work through the materials.

Materials design
STEP 2000 looks very different from MRCS-STEP as we 
aim to make it extremely flexible to use. Each module is made 
up of a number of self-contained workbooks dealing with a 
particular topic or group of topics. The workbooks are 
presented in a ring binder so that trainees can interleave 
their own written material and articles at appropriate places. 
Individual workbooks can be removed from the binder and 
easily carried around. Each module is expected to take 50- 
75 hours of private study to complete, including exercises 
and reading which we believe will mean trainees spend a 
week to ten days on each workbook.

We have made a number of changes in response to 
trainees' feedback and hope that these will make the course 
easier to use. One is to incorporate the relevant readings 
directly into the workbooks rather than having a separate 
series of readers. Another is to provide trainees with pads 
on which to record their answers to the activities, MCQs and 
other exercises.

Perhaps most importantly, we have restructured the
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workbooks so that trainees can find their way round the 
course more easily. Trainees reviewing the draft materials 
(many of whom have used MRCS-STEP) have been very 
enthusiastic about these changes. The new format gives 
each module a much tighter structure by dividing the 
materials into the following sections:

scenarios and EMQs which appear throughout, so thai 
trainees can test their knowledge. Answers to these are 
provided close to the questions so that trainees can check 
their own responses against those of the authors.

Other features
The two College Days, which have been so popular on the 
MRCS-STEP, are being retained. In addition, the department

Course modules Title
I
II
III

rv 
v

System modules
vn
Vffl 
IX
x
XI
XII

Comments
To complement the Basic Surgical Skills courseBasic Surgical Knowledge 

Peri-operative Management
Anaesthesia and Care of the Critically HI To complement the Care of the Critically III Surgical

Patient course (CCrISP)

Neoplasia and Haematology
Trauma To complement the Advanced Trauma Life Support

(ATLS) course
Inflammation and Infection

Abdomen
Orthopaedics and Fractures
Vascular
Urology and Transplantation
Head, Neck and Breast
Paediatrics

Accessory modules
i Introduction to STEP and Basic Surgical Training
ii Revision Course

II. Overall structure

The overall structure of the modules is shown in the table 
above.

Course content
Where surgical knowledge has advanced since the 
development of MRCS-STEP, the course contains new 
topics and material but in other areas we have built on the 
MRCS-STEP content, adding more basic sciences, new 
activities and additional illustrations to bring the material 
into line with the new course structure. We have taken note 
of the need for more basic sciences and each workbook has 
a separate section containing the majority/all of the basic 
sciences required, including anatomy, physiology and 
pathology.

In addition to the integrated readings, the journal Swrgery 
has agreed substantially reduced subscription rates for 
trainees enrolled on STEP 2000.

Another feature of the course is the mix of MCQs, case

is currently planning the second phase of course 
development. This will include web-based teaching materials 
and teaching materials and resources for surgical tutors and 
others supporting STEP 2000 trainees locally.

Support for trainees
Distance learning courses work best where trainees have 
local support through face-to-face teaching. In the past this 
has proved difficult to organise and the main support for 
MRCS-STEP trainees has been the College Days. We are 
developing the College Days, which have been very popular 
but often difficult for people to attend. To get over problems 
of travelling, on-call duties etc, we are working closely with 
surgical tutors, regional deans and others to design 
complementary programmes which can be delivered in a 
variety of ways.

Practicalities
The six core modules have been designed to take SHOs 
through the surgical process from admission to theatre to
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the ward, with basic sciences and clinical procedures taught 
at appropriate stages. As in the MRCS-STEP course, we are 
recommending that trainees study these modules in order 
and before tackling the systems modules. Systems modules 
may be taken in any order, enabling trainees to link them to 
jobs they are doing.

The course will be published in the autumn, enabling 
trainees starting their rotations in August to begin the 
course early in their surgical training. We hope to have a 
dedicated web site for this course and arrangements are 
being made to enable trainees to buy recommended 
textbooks at a substantial discount.

Finally, a number of regions are developing local 
programmes to run alongside the distance learning course. 
One exciting example is the TeleSTEP project which has 
been pioneered by the College's Hill Tutor in Telemedicine, 
Professor Andrew Kingsnorth, Professor of Surgery at the 
University of Plymouth. TeleSTEP will consist of thirty 
modules, half of which will be broadcast with the remainder 
being delivered by local tutors. With this multi-faceted 
approach, we hope to provide trainees with a sound 
educational experience as they prepare for the MRCS 
examination.

Intermediate Level Breast Disease Course
Breast disease continues to attract a high media and political 
profile and yet there is a growing and worrying mismatch 
between service demands and the number of trained SpRs 
in this specialty, A career managing and caring for patients 
with breast disease is not a popular choice amongst current 
trainees; only 6% of basic surgical trainees (BSTs) surveyed 
recently expressed a prime interest in this surgical specialty. 
A high out-patient workload, a high stress factor and low 
surgical challenge were cited as reasons for not choosing 
breast work. Consultant expansion is therefore not 
achievable in the near future.

The current educational provision
The Raven Department of Education and the Breast Specialty 
Group of the British Association of Surgical Oncology 
(B ASO) have, over the past three years, developed two very 
successful breast courses. These courses were detailed in 
a previous Bulletin article (Ann R Col Surg Eng (suppl) 
1996; 78; 293). There is also a basic introduction to breast 
disease included in the distance learning MRCS/STEP (and 
STEP 2000) course.

There is, therefore, an obvious gap in the educational 
opportunities in breast surgery between those afforded to 
the multi-potential SHO and the then committed HST in 
years 5 & 6. Recognising this deficit, the Raven Department 
of Education, again in collaboration with B ASO, has decided 
to develop an 'intermediate level' course, thus creating a 
structured, seamless package of education for the

management of breast diseases from BST to consultant 
level. It will equip trainees with knowledge and core skills 
that can be applied in their clinical practice and it is also 
hoped that more trainees will be encouraged to follow a 
career in breast surgery.

A new course, a new educational model
The course itself will be a distance learning package which 
participants will follow over a period of 36 weeks. It aims to 
build on the distance learning experience gained by BSTs 
doing the MRCS/STEP course and will provide on-going 
support and motivation for participants who will be 
encouraged, through active learning methodologies, to 
learn from their own and others' experiences.

The course is being developed by the College Breast 
Tutor, Mr Marcus Galea, and an appointed steering group 
who have agreed a core curriculum in line with the SAC 
training requirements. The format of the course is shown 
overleaf. A workbook will form the core of the distance 
learning package and will structure, direct and manage the 
participants' education. It will be highly interactive, using 
clinical scenarios to stimulate a problem-solving approach 
in participants.

Assignments and clinical visits will be an integral part 
of the course and participants will be expected to reflect 
critically on their experiences on the job and in other related 
units. Building on trainees'requirements to keep a logbook 
of surgical experience, they will also be encouraged to keep 
a record of minor clinic procedures performed. From this, 
concepts of audit of self-performance and quality assurance 
will follow.

There will be a number of study days throughout the 
course to provide feedback on learning and to encourage 
networking and group discussion. One of the study days 
will be held at the College in the Hill Surgical Workshop and 
will use hands-on skills teaching to cover the core skills in 
the curriculum. Surgical anatomy, surgical tiieory and hands- 
on surgical dissection of a breast lump, a mastectomy, an 
axillary dissection and a brief exposure to a sub-pectoral 
implant reconstruction will all be covered.

Two other study days will also be held in the regions and 
it is hoped that they will take place in areas reflecting the 
geographical location of the participants recruited to the 
course. Mock multi-disciplinary meetings will be used to 
discuss clinical scenarios, detailing diagnostic approaches 
and management decisions. Participants will also be able to 
discuss issues raised during their assignments.

E-mail notice boards will be accessible to participants 
and tutors to encourage experience, problem and solution 
sharing.

Unlike the MRCS/STEP 2000 course, there will be a 
single enrolment so that participants can work at a like pace 
and therefore attend study days at a similar stage of the
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course. It is recognised that trainees have many other 
commitments and so the course should not be onerous; it 
is estimated that they will spend two to three hours per week 
working on the course.

We are currently asking HSTs who have expressed an 
interest in this course for their views on its optimum length. 
We feel that most people are likely to prefer a course that can 
be completed during their time on a 'breast firm', which 
would indicate a length of around 26 weeks. Comments and 
feedback please!

Participants stand to gain most if they undertake the 
course while working on the breast firm, although this will 
not be a prerequisite for entry. To this end, it is hoped that 
most trainers will encourage their trainees to enrol whether 
or not the participant has previously expressed any specific 
career intentions. The combination of structured learning 
and hands-on clinical experience should enhance the 
trainees' reward and even lead them to consider returning 
to a career in breast surgery.

Next steps
There are issues still to be resolved and addressed by the 
steering group, including assessment of participants and 
the use of technology in the provision of the distance

learning package. Any feedback that you feel should be 
incorporated into or influence the development of this 
course would be very welcome.

This course is a first for HSTs in years 1 & 2 in this 
format. It fulfils the College's wish to see increasing 
regionalisation of education. We hope this format will be 
well received by both trainees and trainers alike. It is due to 
be rolled out in October 2000 and publicity is currently 
underway.

Further information on both these courses is available 
from the Raven Department of Education, The Royal College 
of Surgeons, 35-43 Lincoln's 
Inn Fields, London WC2A 
3PN,telephone(0171)9732100 
orfax (0171)9732117.

Marcus Galea

Clinical visits /assignments 
To be arranged locally to 
include:
• QA of breast units
• Breast screening units
•• Radiology department 
» Pathology department

Feedback to study days

Logbook
To record pratical
procedures including:
• Preparing slides 

FNAC
• Core biopsy

Feedback to study day on QA 
and audit

Distance learning workbook-this 
will form the core of the study 
8 chapters:
• Delivering a breast service
• Triple assessment
• Principles of theatre technique
• Screening
• Benign breast disease 

Primary breast cancer
• Reconstruction

Definitive pathology

Formatted to encourage structured self- 
education

Study days
One RCS study day: 
Core skills:
• Anatomy
• Theatre techniques
• Removal of lump-benign/malignant
• Removal of breast 

Axilla 
Reconstruction

Two regional study day
• Muiti-disciplinary meeting-diagnosis 
Tutorial feedback chaps 1-4
• • Multi-disciplinary meeting- 
management.Tutorial feedback chaps 5-8

Support
Access to tutor and peer 
support through e-mail 
notice board
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Treatment A 
Treatment B

6 months 
17% 
24%

12 months 
23% 
31%

The two groups ofpatients did not differ in terms of recurrence of 
ulcer at 6 and 12 months. Seasonal therapy, twice yearly, improved 
the cost-benefit ratio of ulcer treatment in these patients.

FRANCO PALMAS
ANGELO ANDRIULLI 
GIORGIO VERME

Pivision of Gaslroemcrology, 
Ospedale Molinette, 
J0126 Turin, Italy

1. Bianchi-Porro G, Pctnllo M. Long-term treatment with cimelidine in duodenal 
ulceration. Lanm 1977; i: 1366.

2. Langman MJS, Wormsley KG. Cimendine maintenance: how long? Lancet 1978; t: 
932.

3. Palmas F, Andriulli A, Cancpa G, ct al. Monthly fluctuation of actwe duodenal ulcers. 
Dig Dis Set (in press).

FAMILIAL CHRONIC MYELOID LEUKAEMIA
SIR,—We report here 3 cases of chronic leukaemia in different 

generations of the same family. A 4th member had evidence of a 
myeloproliferative disorder, and another showed an excess of 
lymphocytes in the bone marrow.

Case I.—A 14-year-old girl presented in July, 1968, with a 
6-month history of fainting spells and a 1-week history of 
spontaneous bruising. She had a large palpable spleen reaching to 
2 cm from the pubis and small palpable axillary lymph nodes. Chest 
X-ray was normal. A history of asthma and a family history of 
asthma were the only relevant medical details.

Chronic myeloid leukaemia with 3% blast cells was confirmed 
with bone-marrow studies. Cytogenetic analysis showed 46XX. No 
Philadelphia (Ph 1 ) chromosome was identified, but one metaphase 
appeared to have a missing F. She was treated with busulphan 
initially and remission was induced. In May, 1970, bone-marrow 
suppression with thrombocvtopenia developed, and she did not 
respond to steroid therapy or platelet infusions. In September, 
19703 blast-cell transformation became apparent and she died in 
October, 1970. Necropsy revealed a terminal subarachnoid 
haemorrhage.

Case 2.—A 54-year-old woman, the momer of case 1, presented in 
August, 1980, with weight-loss and anaemia, and a palpable spleen 
of 10 cm. Chest X-ray was normal. She had been treated for 
temporal arteritis with steroid therapy since December, 1977. Bone- 
marrow studies confirmed chronic myeloid leukaemia with less than 
1% blast cells. Cytogenetic studies showed 86% 46XX 
Ph'+.t(9q+;22Q-).

She was initially treated successfully with busulphan 4 mg daily. 
By October, 1982, she had 100% Ph 1 + cells in the marrow, and 
treatment was changed to hydroxyurea 1 g daily until February, 
1983, when blast-cell transformation became apparent. Despite 
further intensive chemotherapy, she died in May, 1983. No 
necropsy was carried out.

Case 3.—The father of case 2 died at the age of 69 of spleno- 
medullary leukaemia, as indicated on the death certificate, but no 
confirmatory information could be traced.

Case 4.—A 21-year-old man, son of case 2 and brother of case 1, 
was asymptomatic, but peripheral blood counts showed a constant 
raised haemoglobin level between 16-6 g/dl and 17-2 g/dl. The 
white-blood-cell count was 9-3*109 /l with a normal differential 
count and a leucocyte/alkaline-phosphatase score of between 11 and 
99 (our normal range 6-60). Bone-marrow studies showed 
megaloblastoid erythropoiesis, and Cytogenetic studies on 100 
unhanded metaphases showed 46XY.

Transcobalamin studies showed unsaturated B 12 binding 
capacity (UBBC) of 1288 ng/1; transcobalamin I of 157 ng/1; 
transcobalamin n of 971 ng/1; and transcobalamin in 381 ng/1, the 
latter two being fairly high. Red-cell mass was raised at 36- 3 ml/kg 
(normal range 20-4-31 -2), and serum erythropoietin level was 9 
mU/1 (normal range 3-23).

Case 5.—A sister to cases 1 and 4, aged 23 years, showed over 30%
small lymphocytes in her bone marrow and she is being monitored.

Familial leukaemia has been studied by others, 1 ' 4 but we do not
think the pattern of inheritance of chronic myeloid leukaemia
^ported here has been observed. The daughter was Ph 1 negative

throughout her illness with typical myelo-monocytic blast-cell 
transformation, but the mother was eventually 100% Ph 1 positive 
and showed similar transformation. Unfortunately no data are 
available for the maternal grandfather. A son might have a 
myeloproliferative disorder, and a daughter an abnormal-bone- 
marrow profile of the chronic lymphatic leukaemia type. Both are 
being closely monitored.

We thank DrJ. Sharp of King's College Hospital for the Cytogenetic studies, 
Prof A. V. HofTbrand of the Royal Free Hospital for the vitamin B, 3 studies, 
Dr J. A. F. Napier of the Blood Transfusion Centre, Cardiff, for the 
erythropoietin levels, and Dr D. A. G. Gallon of the Royal Marsden Hospital 
for his help in the treatment schedules.

Leukaemia Unit and Department of Haematology, 
Margate Hospital,Kent
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AGE AND FEMORAL NECK FRACTURE

SIR,—A survey of 128 patients with femoral neck fractures by 
Lawton et al 1 emphasised the difference in physical condition and 
clinical behaviour between those with cervical and those with 
trochanteric fractures. This was on the basisofa retrospective study 
of 50 patients followed by a prospective study of 78 patients. 
However, in both studies there was a difference in average age 
between the groups which may have been important, those with 
trochanteric fractures being older. Lawton et al note that the mean 
ages were not significantly different, but that is not the point. The 
difference could indeed have been due to chance but could still be 
important for the other difference between the groups. For 
example, in the retrospective series, 13 (50%) of patients with 
rrochanteric fractures and 7 (297o) v.uh cervical fractures died alter 
admission. This almost 2-to-l ratio, though also not significant, 
could, at first sight, be important if confirmed; but the average ages 
were 83 and 77 years, respectively. Life tables for England show 
that a woman of 83 has a 12 • 2% chance of dying in the coming year; 
one of 77 has a 6-7% chance. Thus an almost 2-to-l ratio is exactly 
what would be expected from the age difference.

In a similar study of 107 such patients at Nonhwick Park Hospital 
we have also found a relation between type of fracture and age. 11 
out of 46 patients (24%) with trochanteric fractures were under 75 
years, compared with 30 out of 61 (49%) with subcapital fractures 
(p=0-009). There is also a relation between type of fracture and 
frequency of use of drugs other than tranquillisers, hypnotics, 
hypotensives, or alcohol which was 69% (42/61) for subcapital and 
43% (20/46) for trochanteric fractures. These items came from over 
thirty that were examined, so that one or two significant by chance 
would be expected. Age differences do not seem to account for these 
relations.

Lawton et al found different lengths of stay in hospital for the two 
groups. Our data do not confirm this. Examination of the length of 
stay by a logrank test gave p = 0-64.

We wondered if any combination of items in the data could be 
used, when a patient is admitted to hospital, to forecast the outcome. 
The only factor of useful predictive value was the mental state of the 
patient. Of 92 patients in a normal mental state 81 (88%) returned 
home, whereas of 12 in a confused state only 3 (25%) did so. Thus it 
seems that the apparent difference between the two varieties of 
femoral neck fracture is a reflection of difference in age and that 
mental alertness on admission is the best prognostic indication.
Division of Computing and Statistics 
and Department of Orthopaedics,

Nonhwick Park Hospital 
and Clinical Research Centre,

Harrow, Middlesex HA1 3UJ

I. D. HILL
R. PATON 
W. RJBBANS 
L. KLENERMAN

I. Lawton JO, Baker MR, Dickion RA- Femoral neck fractures in two populations. 
Lanm 1983; ii: 70-72.
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incisions, 13 anterior ilioinguinal incisions and 2 ad 
ditional combined approaches. Detailed intraoperative 
descriptive somatosensory evoked potential monitoring 
was obtained. Nerve monitoring included the sciatic and 
peroneal nerves. 8 patients were noted to have intraop 
erative SSEP changes; over half of these patients had 
more than one episode during the course of surgery. Tem 
porary removal of retractors and release of traction ca 
used SSEP's to return towards baseline' in each case. Te 
chnical problems occurred which precluded monitoring in 
2 patients. However, neither patient had neurologic ch 
anges post-operatively.
Neurologic evaluation after surgery revealed 2 patients 
with a peroneal palsy. One patient had a normal examina 
tion in the recovery room and subsequent sciatic palsy 
secondary to hematoma formation from over anti-coagula 
tion for pulmonary embolus. One patient had an unexplain 
ed peroneal palsy, with negative intraoperative monitor 
ing. Additionally. 3 males had post-operative pudendal 
nerve palsy secondary to the post on the Judet table, all 
of which have currently resolved. The incidence of intra 
operative neuropraxia was 2.3% in this study, the lowest 
recorded incidence to date.
CONCLUSION; The technology is readily available in larger 
institutions and easily applied to acetabular and pelvic 
surgery. The incidence of iatrogenic neuropraxia can be 
reduced compared to literature values using SSEP. More 
objective pre and post op-evaluation is necessary to 
determine the natural history of the disease. SSEP is 
advisable in all approaches and is essential in a post 
erior approach, especially when there is sciatic neuro 
praxia pre-operatively.

stable fixation lead to good to excellent results in 
75-80Z of patients, with acceptably low short- and 
long-term complication rates. In an attempt to 
determine if these results could be duplicated with a 
large number of surgeons performing a small number of 
cases, a retrospective review of ORIF of acetabular 
fractures performed at Erie County Medical Center, 
Buffalo, NY, was undertaken. Open reduction and 
internal fixation was performed on 55 acetabular 
fractures between 1976 and 1986. There were nine 
different primary surgeons. Pre- and postoperative 
radiographs were reviewed for fracture type and 
reduction. All but two fractures had at least fair 
reduction. Follow-up examinations were performed on 49 
patients (50 fractures), at an average of 38 months 
(range: 12 to 120 months). Clinically, 38Z had poor 
results; 40% had poor radiographic results. 
Complications included nerve palsy (167.), infection 
(10%), arthritis (48Z), AVN (1QZ) and heterotopic 
ossification (643!), HO occurred in 26 of 28 patients 
who underwent trochanteric osteotomy, and was otherwise 
unrelated to age, sex,.fracture type, degree of 
comminution, delay to surgery, surgical exposure or 
operative time. Four patients autofused their hips from 
HO, five patients required THR, and three, hip 
arthrodesis. These results do not reflect the most 
recent literature and show that with ORIF, the 
potential for significant complications and poor 
results is great. Post traumatic arthritis and HO can 
be significant complications despite accurate reduction 
and stable fixation. Trochanteric osteotomy should not 
be performed, as the risk of HO is high. Staff 
specialization may lead to better results.

OPERATIVE MANAGEMENT OF IPSILATERAL, HIP AND FEMORAL 
SHAFT FRACTURES. William B. Geissler, M.D. ; R. Dale 
Culpepper, M.D.j and James I. Hughes, M.D.; University 
of Mississippi Medical Center, Jackson, Mississippi. 
Thirteen patients wtth ipsilateral hip and femoral shaft 
fractures were treated in our institution from 1980-1985 
and are retrospectively reviewed. In nine patients, the 
femoral shaft was initially stabilized with dynamic 
compression plating and medial cancellous bone grafting, 
and the hip fracture was then stabilized with either 
multiple cancellous screws or a dynamic hip screw. Four 
patients were managed by Ender fixation alone. All pins 
were inserted through a distal lateral and/or medial 
femoral approach. One patient was lost to follow-up. 
The average period of follow-up was 18 months (range, 
8-48 months). All fractures treated by separate internal 
fixation of the hip and shaft healed within 16 weeks. 
There were no malunions, nonunions, or infections. There 
were no implant failures or fractures between the 
implants. All patients regained a minimum of 907. of 
normal hip and knee motion. Two of the four patients 
treated with Ender pins sustained nonunions. We had zero 
percent mortality rate in our patients despite massive 
trauma which we feel is partially due to immediate 
stabilization of these patients' long bone fractures. 
Immediate separate fixation of ipsilateral hip and 
femoral shaft fractures allows ideal management of the 
hip fracture, simultaneous management of additional 
fractures, immediate mobilization without external 
support, and provides satisfactory results with a low 
complication rate.

OPERATIVE FIXATION OF DISPLACED ACETABULAR 
FRACTURES! A RETROSPECTIVE REVIEW. Fred A. Kaempffe, 
MD; Lawrence B. Bone, MDj John R. Border, MD; Ivan J. 
Harangozo, MD; Tai-Shing Lau, PhD; Department of 
Orthopaedic Surgery, SUNY Buffalo School of Medicine, 
Buffalo, NY. Open reduction and internal fixation of 
displaced fractures of the weight bearing dome of the 
acetabulum is currently being advocated. Reviews of 
large series have demonstrated accurate reduction and

UNSTABLE INTERTROCHANTEHIC HIP FRACTURES - 
DOES VALGUS OSTEOTOMY IMPROVE STABILITY AND 
ALLOW BETTER PATIENT REHABILITATION? A 
PROSPECTIVE STUDY. 
W.J.Ribbans.D.Clark. 
Windsor Orthopaedic Group,Berkshire,England.

Unstable intertrochanteric hip fractures are a 
major cause of mortality and morbidity in the 
elderly population.Many forms of treatment have 
been advocated in the past,but the multiplicity 
only serves to underline the often poor results 
experienced.Sliding screw devices allow 
controlled collapse of fracture fragments,and 
various osteotomy procedures have been used to 
improve stability and prevent varus collapse. 
Over 18 months,100 consecutive patients were 
randomly allocated to 2 groups:55 underwent 
anatomical reduction and 45 valgus osteotomy, 
both were stabilized with sliding screw 
fixation.The age and sex distribution of the 2 
groups were similar.The average age of the 2 
groups was 83 years and the male:female ratio 
was 1:6.The valgus osteotomy was not demanding 
technically and did not significantly increase 
operating time or blood loss.The osteotomy 
group spent an average of 10 days longer in 
hospital and 82* returned to their previous 
accomodation{compared to 88% of the anatomical 
group).At 3 months,53* of the osteotomy group 
and 58% of the anatomical group had regained 
their pre-operative mobility,and their was no 
difference in residual symptoms. 
There were no cases of non-union.At 3 months, 
3% of the osteotomy group and 18% of the 
anatomical group showed evidence of greater 
than 10'of varus displacement-but only one 
screw cut out and required revision.There were 
no cases of axial penetration or mechanical 
failure of the implant.
There appears to be more stability with the 
valgus osteotomy,and there is considerable 
potential for varus collapse and screw cut-out 
vfith simple anatomical reduction.Yet it appears
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that the patient is capable of tolerating small 
amounts of varus collapse and,if care is taken 
in restoration of the normal femoral neck- 
shaft angle and correct screw placement,such 
problems can be minimized.Under such conditions 
the patient treated by anatomical reduction can 
expect to spend a shorter time in hospital and 
be at no clinical disadvantage at subsequent 
follow-up.

FOLLOW-UP OF LIMB SALVAGE PROCEDURE FOR 
SOFT TISSUE SARCOMA AFTER LOCAL PREOPEHATIVE 
IRRADIATION. George S. Aitken, M.D., John 
M. Harrelson, M.D., William J. Barwick, 
M.D., James Oleson, M.D., Duke University 
Medical Center, Durham, N. C. 27710. Thirty- 
four patients have undergone preoperative 
irradiation and limb salvage procedures for 
soft tissue sarcomas. The treatment protocol 
included irradiation of 5040 rads on an 
average of 34 days before surgery.

The initial eighteen patients had a wound 
complication rate of 67% (12 patients) 
including three superficial problems that 
required 90-160 days to heal. Deep wound 
infections required debridement, hyperbaric 
oxygen, free flaps and split thickness skin 
grafts.

Subsequently sixteen additional soft 
tissue sarcoma patients have undergone the 
treatment protocol with seven patients 
receiving primary free flap wound coverage 
at the time of wide local excision. There 
were no superficial or deep wound breakdowns 
among these seven. One patient required 
revision secondary to flap failure.

Hospitalization averaged nine days (4-16) 
for uncomplicated cases and 49 days (18 - 96) 
for patients requiring further wound 
management.

Limb salvage in soft tissue sarcomas is a 
complex procedure, frought with complications 
and requiring a multidisciplinary approach. 
The use of free flaps may assist in the 
reduction of wound complications.

SOLITARY PLASMACYTOMA OF BONE. F.J. Ftassica, 
D.A. Frasslca, M.S. Schray, F.H. SLm, and R.A. Kyle. 
Mayo Clinic, 200 First Street SW, Rochester, MN 55905. 
The purpose of this study was to define the 
clinlcopathologic features of solitary plasmacytoma of 
bone. A retrospective study of 50 cases was performed. 
There were 34 males and 16 females with an average age 
of 54 years. Criteria for inclusion in the study 
included: 1) a solitary lesion on skeletal survey, 2) 
histologic confirmation of the lesion, 3) marrow 
plasmacytosls of less than 10%, and 4) the absence of a 
previously diagnosed monoclonal gammopathy. The median 
followup was 90 months with a minimum followup of 48 
months in all but two cases. The thoracic spine was 
the most commonly involved site. The initial lesion 
was treated with radiotherapy in all but three cases 
where complete surgical removal was achieved. Overall, 
70% of the patients failed treatment with 48% 
developing systemic myeloma, 12% failing with further 
hone lesions without systemic myeloma, and 10% failing 
locally. The overall 5 .year survival waa 70% with a 
disease free survival of 40%. There was no evidence 
that abnormal serum or urine proteins, site of disease, 
age or level of serum hemoglobin influenced the outcome 
as has been previously reported. The majority of the 
patients with solitary myeloma will develop more 
widespread disease. Radiotherapy to a total dose of 
45 Gy is recommended to minimize the risk of local 
failure and provide the greatest chance of long-term, 
disease free survival.

SOLITARY PLASMACYTOMAS OF THE SPINE 
R.F. McLain, M.D. and J.N. Weinstein, M.D. 
Department of Orthopaedics, Iowa City, IA 
We have reviewed the cases of fifteen patients treated 
at the University of Iowa with solitary plasmacytoma of 
the vertebral column, in order to establish the longer 
survival of these patients compared to patients with 
multiple myeloma, and to determine what surgical or 
radiotherapeutic factors might improve survival in 
patients with spine lesions. 
Charts, x-rays, laboratory data, and original 
histologic sections were reviewed on 15 patients 
diagnosed, tr-eated and followed at the University of 
Iowa for a solitary plasmacytoma of the spine. To 
qualify as a diagnosis of solitary plasmacytoma 
patients had 1) a biopsy proven solitary myelomatous 
lesion of the vertebral column; 2) a negative 
evaluation for disseminated myeloma consisting of a 
negative bone scan, normal peripheral smear, normal 
bone marrow biopsy or aspirate, and normal protein 
electrophoresis; and 3) documented disease free 
interval of one year following diagnosis. 
The most common presenting complaint was back pain, 
with fewer patients complaining of radicular pain. 
Nine of fifteen patients presented with an objective 
neurologic deficit, and five presented with paraplegia. 
The mean disease free interval for all patients was 68 
months. At the time of review 6 patients had died with 
no evidence of residual or recurrent disease, three 
were living with no evidence of disease, two were 
living, with disease, and four had died due to 
dissseminated myeloma. Survival differed markedly 
between male and female patients, reflecting the 
greater age of the women at diagnosis. Survival 
following dissemination was similar to that seen in 
patients with multiple myeloma, with a mean of 19 
months.
The type of surgical treatment had no significant 
effect on either the disease free interval or overall 
survival. Survival did vary with respect to the 
initial radiotherapeutic treatment; patients treated 
with >3000 rads initially had a mean disease free 
survival of 79 months, as compared to 58 months for 
those treated with less. 
CONCLUSIONS:
1. Patients with solitary plasmacytoma of the spine 

have a significantly better prognosis for long 
term survival than patients with multiple myeloma, 
and treatment should be curative rather than 
palliative.

2. Surgical treatment is indicated for spinal
decompression and stabilization, but the treatment 
of solitary plasmacytoma must include high dose 
radiotherapy.

3. Progression of disease may occur despite a disease 
free interval of 7 years or more.

THERMAL ASPECTS OF TIE USE OF FOLYMETHYL METKACKOATE 
IN LARGE METAPHYSEAL DEFECTS IN BONE. Steven B. Lifipitt, 
M.D.; Mark C. Leeson, M.D., Akron General Medical Center, 
400 Wabash Avenue, Akron, Ohio 44307.

The extensive estperience with polymethyl methacrylate 
(PMMA) cement in orthopaedic surgery has raised questions 
regarding the potential effects of the heat produced 
during the exothermic polymerization process. Interest 
ingly, a 50% reduction in the recurrence rate of giant 
cell tumors has been reported with PMMA cenentation fol 
lowing curettage of this lesion as conpared to curettage 
and bone grafting alone. Many researchers have suggested 
that the heat of PMMA polymerization may have an adverse 
effect on remaining tumor cells in the curetted cavity-

The purpose of this laboratory study is to analyze the 
amplitude and distribution of heat in cadaver bone when 
large iretaphyseal defects (simulating tumor excision) && 
filled with curing PMMA and to see if significant necro- 
tizing temperatures are observed.

The experimental design included two groups of 5 ca-
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Thomas Kristiansen, M.D. (University of Vermont, Burling 
ton, Vermont 05401), William Healy, M.D. (Leahy Clinic, 
Burlington, Mass. 01803). A variety of reasons for 
nonunion of the clavicle have been proposed, including 
widely displaced fragments, comminution, and severe 
trauma. This study was undertaken to answer the follow 
ing questions: (l) Is the adult clavicle fracture asso 
ciated with healing problems? (2) Is the mechanism of 
injury a factor in healing problems? (3) Are there other 
factors associated with healing problems? Children's 
clavicle fractures were excluded because nonunion is 
extremely rare. A retrospective analysis of 140 adult 
clavicle fractures was undertaken by the New England 
Trauma Study Group. The following were studied: Mech 
anism of injury, assessment of energy (high or low), 
location, presence of comminution, displacement, treat 
ment, and time to union. The patients were divided into 
high (78) and low (62) energy groups for comparison. 
Tae results showed no difference in displacement or com 
minution with regard to healing. There were 25 (18/0 
delayed unions (>16 weeks), 18 (23Z) in the high, and 7 
(11%) in the low energy group. There were 15 (11%) non 
unions (>26 weeks), 10 (13%) in the high, and 5 (8%) in 
the low energy group. These results barely lack statis 
tical significance. When just clavicle shaft fractures 
(proximal to the coracoid) were studied, there were 18 
delayed unions in 112 patients (23%). There were 16 
(15.5%) in the high and 2 (4%) in the low energy group. 
There were 9 (13%) nonunions with 8 (9%) in the high and 
1 (2%) in the low energy group. These results were sta 
tistically significant. This is the first study which 
specifically addresses mechanism of injury and its asso 
ciation with healing problems and confirms the hypothesis 
that high energy fractures are associated with healing 
problems. We have shown that the high energy adult 
clavicle shaft fracture is not a benign injury and that 
delayed healing is common (23%).

TRAUMATIC DISLOCATIONS OF THE KNEE: OPERATIVE 
VERSUS NONOPERATIVE TREATMENT.

Kevin D. Plancher, M.D., Boston, MA; John M. 
Siliski, M.D., Boston, MA? and William Ribbans, 
M.D., Boston, MA.

Forty complete traumatic knee dislocations 
were treated from 1963 to 1988 in 38 patients 
at the Massachusetts General Hospital. Thirty 
dislocations were pure, complete knee disloca 
tions while 10 had associated intraarticular 
fractures. The age range was from 17 to 64 with 
a mean age of 25.4, M:F 5:1. The distribution 
of knee dislocations were 22 right and 18 left. 
There were 9 open and 31 closed injuries. 
Direction of dislocations were 35% posterior, 
23% lateral, 15% postero-lat, 25% antero- 
ffledial, antero-lat, and anterior, 40% medial, 
7.5% postero-roedial, and 1 indiscriminate. All 
dislocations had at a minimum a complete tear 
of the anterior cruciate ligament and posterior 
cruciate ligaments with either a torn medial 
collateral or lateral collateral ligament.

Arteriography was performed with 65% of cases 
with 38% of studies having arterial injuries 
with a positive finding. Of the patients who 
did not undergo arteriography, none developed 
circulatory problems, overall, amputation rate 
was lo%. one patient had refused arteriography 
and surgery, one patient was transferred at 7 
hours with ischemia leg, one patient had a 
failed reversed saphenous vein graft, and one 
Patient developed a septic nonunion of an ipsi- 
lateral open tibia! plateau fracture. Forty 
Percent of the patients had a peroneal nerve 
Palsy and it was permanent in 63%. Compartment 
syndromes occurred in 5 cases requiring fasci- 
otomies.

Patients treated by closed methods had poor 
and more instability at final followup.

There are four fair, and 11 poor results out of 
18 patients as graded by The Hospital for 
special surgery's rating scale. In contrast, 
patients treated with acute ligament repair or 
reconstruction had with rare exception a mini 
mum of 90* and no instability greater than 1+, 
with 11 excellent and 7 good results out of 22 
patients.

RESULTS OF AUTOLOGOUS MARROW GRAFTING FOR DELAYED UNION 
AND NONUNION, John F. Connolly, M.O., University of 
Nebraska Medical Center, Omaha, NE, 68105 
Previous studies in our lab have shown that percutaneous 
injection of autologous marrow can be an effective os- 
teogenic stimulator in animal models of non-union. Encour 
aged by these studies, over the past four years we utilized 
the technique of marrow grafting in fifty patients with 
fracture healing problems. Thirty-three were considered 
non-unions with the mean time without healing of fourteen 
months since the injury. Seventeen were classified as 
delayed unions with an average of four months from injury 
without evidence of healing. Thirty-three occurred in the 
tibia, five in the femur, three in the humerus, ulna and 
scaphoid, one in the patella and one was a delayed union 
of an ankle fusion. Eighteen had been treated previously 
by internal fixation with one or more bone grafts. Eight 
had previously been treated with electrical stimulation. 
Thirteen had prior infection and five had active drainage 
at the time of marrow injection. The autologous marrow was 
aspirated from the patient's pelvis and injected under 
fluoroscopic control in volumes ranging from 150 cc for the 
tibial fractures to 20 cc of centrifuged marrow for the 
scaphoid non-unions. For thirty-two fractures the marrow 
was injected percutaneously into the fracture and In 
eighteen it was applied as a graft directly to the fracture 
site at the time of open reduction and internal fixation. 
Those injected percutaneously were treated as outpatients. 
The fractures were immobilized with cast-braces or internal 
or external fixation using standard techniques after the 
injection.
Results: All but one of the seventeen delayed unions healed 
within five months after the marrow injection. Seventy- 
six percent of the non-unions healed within eight months 
after the injection. The best indication for the autolo 
gous marrow proved to be a delayed unions which was not 
devascularized or enveloped by intense fibrous callus. In 
our most recent series of ten non-unions we have combined 
autologous marrow with demineralized bone matrix and have 
seen an improved, early response to percutaneous injection 
with this composite material. The results have proven to 
be equal to those from standard Phemister grafting, but 
without the common morbidity associated with the latter 
technique. With adequate preparation, morrow grafting can 
be as useful for osteogenic stimulation as it has already 
been shown to be for hemopoietic, and most recently, for 
osteoclastic stimulation.

VASCULAR INSUFFICIENCY IN SUPRACONDYLAR FRAC 
TURES-PROM?! REDUCTION WITHOUT ARTERIOGRAPHY. 
Dr. J.R. Kasser (Children's Hospital, Boston, 
Massachusetts 02115), Dr. F.F. Rand (Children's 
Hospital, Boston, Massachusetts 02115) and Dr. 
J.B. Emans (Children's Hospital, Boston, Massa 
chusetts 02115), Sixteen cases of totally dis 
placed supracondylar fractures with vascular 
impairment were reviewed to evaluate the effic 
acy of management by prompt closed reduction 
and stabilization. No pre-operative arteriograms 
were done. If the pulse remained obliterated 
following reduction, an exploration and arter 
ial reconstruction was .done. Sixteen patients, 
6 girls and 10 boys, age ranging from 2 to 7 
years, (average 4.9 yrs.) comprised our study 
group. All patients sustained totally displaced
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Treatment of unstable intertrochanteric fractures of 
the femur: a prospective trial comparing anatomical 
reduction and valgus osteotomy

D. W. Clark1 and W. J. Ribbans*
Wexham Park Hospital, Slough, UK 
2Central Middlesex Hospital, London, UK

A series of 100 consecutive patients with unstable intertrochanteric 
fractures were treated by compression hip screw fixation 55 patients had 
an anatomical reduction (Group 1) and 45 patients a Sarmiento osteotomy 
and valgus reduction (Group Z). Group 1 spent an average of 10 days less 
in hospital than Group 2 (21 days compared with 31 days) (P<0.02). 
They also had a greater chance of returning to their pre-injury 
accommodation and of achieving their pre-injury walking capability.

Radiological failure of fracture fixation, with varus angulation of the 
femoral head by cutting out of the screw, was seen seven times in Group 1 
but only once in Group 2.

Anatomical reduction provides better clinical results than valgus 
osteotomy in the patient with an unstable intertrochanteric fracture 
stabilized by a compression hip screw. The capacity for failure of fracture 
fixation is greater, however, in the former. Valgus osteotomy provides a 
simple means of securing a stable reduction of the fracture which cannot be 
satisfactorily reduced by dosed means.

Introduction
Fractures of the hip are a major cause of morbidity and 
mortality in the elderly (OPCS, 1987). They represent an 
increasingly severe drain upon the resources of orthopaedic 
and geriatric departments.

The stable intertrochanteric fracture can be successfully 
managed by dosed reduction and internal fixation with a 
variety of implants. If there is medial and posterior commi 
nution, it will lead to instability which will on loading, 
progress to varus angulation and retroversion leading to 
failure of the fixation. Medial displacement osteotomy 
(Dimon and Hughston, 1967) and valgus osteotomy (Sar 
miento and Williams, 1970) were introduced to produce 
bony stability and prevent this collapse.

Compression hip screws allow collapse of the bony 
fragments in a controlled fashioa thus maintaining bony 
stability. The results of compression hip screw fixation after 
anatomical reduction have been good (Heyse-Moore et al., 
1983; Rao et al., 1983), but clinical and radiological failures 
still occur.

This paper describes a prospective trial contrasting the 
results of anatomical reduction with valgus osteotomy, each 
followed by fixation with a compression hip screw. The

© 1990 Butterworth & Co (Publishers) Ltd 
0020-1383/90/020084-05

objective was to establish whether stabilization of the 
fracture by valgus osteotomy would improve the patients' 
rehabilitation by reducing the failures associated with 
anatomical reduction and compression.

Patients and methods
A series of 100 consecutive patients with type I unstable 
intertrochanteric fractures of the femur (Evans, 1949) were 
admitted to Wexham Park and Heatherwood Hospitals 
between January 1985 and June 1987 (figure 1). An 
assessment was made of the patient's pre-injury walking 
ability and accommodation.

There were 86 women and 14 men with an average age 
of 83 years (range 51-100 years). Of these, 44 patients had a 
fracture of the right femur and 56 of the left femur. 
Eighty-five patients were operated on within 2 days of 
admission. The longest interval was 25 days in a patient 
with severe hyponatraemia.

The patients were allocated by their year of birth to two 
treatment groups: odd years to anatomical reduction and 
compression hip screw fixation (Group 1), and even years to 
valgus osteotomy and compression hip screw fixation 
(Group 2). There were 55 patients in Group 1 and 45 in 
Group 2.

AH the operations were performed by Registrars or 
Senior Registrars.
Operative technique

Group 1 — Closed anatomical reduction (Figure 2). The 
patient was positioned supine on the operating table and 
reduction of the fracture achieved under the image intensi- 
fier by traction and internal rotation of the leg. Internal 
fixation was performed with a compression hip screw and a 
135°, 4 hole plate.
Group 2 - Valgus osteotomy (Figure 3). The patient was 
positioned supine on the operating table with the injured leg 
in 10° of internal rotation. The greater trochanter and the 
upper third of the femoral shaft were exposed through a 
lateral incision. An osteotomy was performed at 30-45° to 
the transverse plane, running obliquely downwards and
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Figure 1. Anteroposterior radiograph of an Evans Type 1 
unstable intertrochanteric fracture.

Figure 2. Anteroposterior radiograph following anatomical 
reduction and compression hip screw fixation.

Plane of 
osteotomy

Figure 3. a, Anteroposterior radiograph following valgus osteotomy and compression hip screw fixation, b, c, Diagrams of principal stages 
in the performance of a valgus osteotomy (modified from Sarmiento et al., 1970).

medially from the flare of the greater trochanter to the 
inferior aspect of the lesser trochanteric fragment. The 
greater trochanteric fragments were retracted cephalad 
exposing the base of the head and neck fragment. Under 
image intensifier control a short-thread compression screw 
was inserted into the centre of the neck so that its tip came to 
lie in the head 5 mm from the articular cartilage. A slot was 
cut in the lateral cortex of the distal fragment to accommo

date the barrel of the plate. A 135°, 4 hole plate was secured 
to the screw and the osteotomy reduced. The intensifier was 
used to check the reduction and then the plate was secured 

... to the femoral shaft.
All wounds were closed in a standard fashion with a 

suction drain. Prophylactic antibiotics were given for the 
first 48 h.

The patients were allowed full weight bearing with a
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Table I. Patient; accommodation before injury and at discharge (Modified from Heyse-Moore et al., 1983)

Grade

A
B
C
D 
E

Original 
accommodation

Home
Not own home 
Home
Not own home 
Any

Final 
accommodation

Home
Same as pre-injury 
Home
Same as pre-injury 
Long-term geriatric care

Hospital 
stay

< 3 weeks
< 3 weeks 
> 3 weeks
> 3 weeks

Anatomical 
group

45%
23% 

7%
14% 
11%

Osteotomy 
group

20%
22% 
27%
12% 
19*

N.B. - These figures are based upon the surviving 85 patients at the time of hospital discharge.

Table tt. Level of mobility. Changes in mobility following
surgery
Level 1: Non-walker
Level 2: Supervised walker
Level 3: Independent - with walking aid
Level 4: Independent - no walking aid

Change in mobility at 3 months 
after surgery

Anatomical Valgus osteotomy 
group group

Same level of mobility
Reduced by 1 level
Reduced by 2 levels
Reduced by 3 levels

60%
31%

9%
0%

49%
39%

9%
3%

frame 48 h after the operation. They were discharged as 
soon as they were capable of coping in their pre-injury 
accommodation or alternative accommodation suitable to 
their new functional level could be found.
Follow-up. All patients were reviewed clinically and radio- 
logically at both 6 and 12 weeks after operatioa The patient 
was discharged at 3 months if the clinical and radiological 
findings demonstrated sound fracture fixation and bony
union.

Further follow-up of patients deemed failures on clinical 
and/or radiological grounds has now been extended to an 
average of 28 months (range 12-42 months). Three patients 
returned to their distant homes and were lost to foflow-up.

Results
The distribution of age, sex and side of fracture for the two 
groups was similar.
Operating time and peroperative blood loss
The average operating time in Group 1 was 53 minutes 
(± 17 minutes) and in Group 2 56 minutes (± 15 minutes).

The mean peroperative blood loss was 289 cc (± 117 cc) 
in Group I and in Group 2 347 cc (± 204 cc).

Neither result reached a statistically significant level.

Postoperative radiological assessment
The fracture/osteotomy reduction was assessed on the first 
postoperative radiograph. Satisfactory reduction was con 
sidered to have been achieved if the gap between the major 
fragments was less than 5mm (Jensen et al., 1978). Of the 
Group 1 patients, 23 (42 per cent) and of the Group 2 
patients, 14 (31 per cent) had satisfactory reductions in both 
anteroposterior and lateral planes.
Complications and mortality
In Group 1,24 (44 per cent) patients and in Group 2,19 (42

per cent) patients suffered from one or more postoperative 
complication, e.g. respiratory, urinary, or thromboembolic. 

Eleven patients in Group I and four in Group 2 died in 
hospital. A further five patients in each group died before 
their 3 month follow-up. This resulted in an overall 26 per 
cent mortality at 3 months.
Hospital stay and discharge accommodation (Table I) 
The average inpatient stay was 21 days (±17 days) in 
Group 1 and 31 days (±22 days) in Group 2. This was 
statistically significant (P<0.02 using Fischei's test).

Patient discharges were studied using a modification of 
the method employed by Heyse-Moore et al (1983).

Of Group 1 patients, 89 per cent and of Group 2 patients, 
81 per cent who survived returned to their previous 
accommodation. However, 77 per cent of Group 1 patients 
and only 52 per cent of Group 2 patients achieved this 
within 3 weeks.
Walking ability (Table fl)
This was assessed at 3 months and compared with pre-injury 
status. Of Group 1 patients, 21 (58 per cent) and of Group 2 
patients, 16 (48 per cent) alive had achieved their preopera- 
tive level
Clinical review (Figures 4 and 5)
At 3 months, eight patients complained of hip pain on 
walking. In six cases, the radiographs were satisfactory and 
the pain resolved spontaneously. In two patients, the 
radiographs revealed varus angulation of the femoral head 
with cutting out of the screw. In one of these (Group 1), 
conversion to a total hip replacement was required to 
alleviate pain. The other patient (Group 2) experienced 
spontaneous pain resolution when the fracture united.

One deep infection occurred in a Group 1 patient and 
neccessitated the removal of the implant once bony union 
had occurred

Twelve patients had shortening of the affected leg greater 
than 1 crn - four in Group 1 and eight in Group 2. Four 
patients had external rotation deformity of greater than 10° 
— one in Group I and three in Group 2.
Radiological review
No patient developed a non-union of their fracture.

Sliding of the compression screw was commonly 
observed. It exceeded 10 mm in nine Group 1 patients and in 
seven Group 2 patients by 3 months.

Using Jensen's criteria for failure of stabilization (Jensen et 
al, 1978), varus angulation of greater than 10° of the femoral 
head was seen in seven (13 per cent) Group 1 patients but 
only once (2%) in Group 2 patients. There was no instance of 
mechanical failure of the implant or axial penetration of the 
femoral head by the implant.

One of the Group 1 patients required revision to a total 
hip replacement for persistent pain.
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Figure 4. Anteroposterior radiograph demonstrating implant 
and fracture fragment position immediately following surgery 
(Group 1 patient).

Discussion
The aim of surgery for intertrochanteric fractures is to return 
the patient to his or her pre-injury functional level as quickly 
as possible. Stable reduction of the fracture, adequate 
internal fixation, minimal anaesthetic time and blood loss, 
and early mobilization all contribute to this aim.

Anatomical reduction and compression hip screw fixation 
produce excellent results in stable fractures, but failures still 
occur in the unstable fracture. Heyse-Moore et al. (1983) 
reported a 14 per cent radiological and an 11 per cent clinical 
failure rate in these fractures.

Harrington and Johnson (1973) reported improved radio- 
graphic results and fewer reoperations with the use of a 
medial displacement osteotomy and compression hip screw 
fixation, although they made no direct comparison with 
anatomical reduction and compression hip screw fixation. 
Stabilization of the unstable fracture by osteotomy and 
medial displacement has been tested biomechanically 
(Chang et al., 1987). Accurate anatomical reduction was 
found to produce a more physiological strain distribution 
and increased medial load transmission than did medial 
displacement osteotomy. Clinically completely accurate 
anatomical reduction of these comminuted fractures is very 
difficult. Only 42 per cent of our Group 1 even approached 
accuracy.

Pun et al. (1987) used a Sarmiento valgus osteotomy, 
sliding hip screw and plate fixation, and augmented their 
reduction with acrylic bone cement posteriorly. Operating 
time and blood loss were considerably greater than our 
experience, and radiological failure still occurred in 8.6 per 
cent of cases. We feel that bone cement augmentation 
prolongs and complicates valgus osteotomy, and offers no

Figure $. Anteroposterior radiograph of the same patient in 
figure 4 demonstrating varus angulation 3 months following 
surgery.

benefits in terms of enhanced fracture stability. Functionally, 
28.6 per cent of their patients had a fair or poor result. No 
details were given of their patients' length of stay in hospital 
or ultimate accommodation.

The valgus osteotomy has several attractive bio- 
mechanical advantages. It converts the fracture plane to a 
more horizontal one, allowing for better fragment com 
pression and reducing the shear stresses at the fracture site. 
The more valgus position reduces the varus producing 
moment arm and partially compensates for the bone 
removal and inevitable 'fracture settling', although over- 
correction can weaken abductor power.

The medial displacement and valgus osteotomies were 
described in an era where the standard methods of fixation 
employed rigid metal implants, e.g. Jewett nail-plate, I-beam 
nail-plate, which had notoriously high incidences of failure 
of stabilization. The sliding hip screw has now superseded 
these implants in most centres. It is well recognized that it 
provides better proximal fragment control and is bio 
mechanically a stronger total implant-fragment assembly, ft 
provides less bone stress shielding and allows for controlled 
fragment collapse, with less varus angulation and reduced 
incidence of axial penetration and implant breakage.

Conclusion
We have found no functional clinical advantage in the 
routine use of a valgus osteotomy with sliding hip screw 
fixation. In the short term the patients treated by anatomical 
reduction mobilized more quickly and we believe that this
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accounts for their shorter stay in hospital and early return to 
their pre-injury accommodatioa

There is no significant difference between the two groups 
3 months after injury. There has been no increase in patient 
morbidity associated with the use of the more complex 
osteotomy in terms of operating time, peroperative blood 
loss or postoperative complications.

Radiographic failure occurred more frequently in the 
anatomical reduction patients, suggesting that the valgus 
osteotomy is biomechanically superior in providing a more 
stable, stronger configuration.

We conclude that unstable intertrochanteric fractures are 
best treated by reducing the fracture as anatomically as 
possible and using compression hip screw fixation. Valgus 
osteotomy does not, however, disadvantage the patient in 
the long term and should be reserved for those fractures 
which prove difficult or impossible to reduce.
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The Posterior Monteggia Lesion

*Jesse B. Jupiter, tStephen J. Leibovic, tWilliam Ribbans, and *Richard M. Wilk

*Department of Orthopaedic Surgery, Massachusetts General Hospital, and Harvard Medical School, Boston, 
Massachusetts; tRichmond, Virginia, U.S.A., and ^Wembley Park, Middlesex, England

Summary: Thirteen posterior Monteggia fracture-dislocations in adults were 
treated surgically at the Massachusetts General Hospital from 1980 to 1988. A 
characteristic lesion was observed, consisting of a proximal ulna fracture with 
a triangular or quadrangular fracture at or near the level of the coronoid, a 
posterior or posterolateral radiocapitellar dislocation, and, in 10 cases, a radial 
head fracture. Nine patients were women and four were men, with an average 
age of 56 years. Following reduction of the radiocapitellar dislocation, the 
ulnar fractures were treated with plates in each case. Seven fractured radial 
heads were excised, one replaced with a silicone prosthesis, and three treated 
by open reduction and internal fixation. The 11 surviving patients were ob 
served using the performance index of Broberg and Morrey at an average 
follow-up time of 38.4 months. The conditions of three were rated excellent, 
three good, four fair, and one poor. Incomplete reduction of the ulnar fracture 
with residual posterior radiocapitellar subluxation was observed in four cases, 
all leading to loss of forearm supination. We believe this lesion to be more 
common than previously reported. Recognition of its specific anatomic fea 
tures is essential to achieve a functional outcome. Key Words: Monteggia frac 
ture-dislocations—Radiocapitellar dislocation—Ulna fracture.

The Monteggia fracture-dislocation has been well 
described in the literature (1-3,6-12,14-16,19,20). 
With appropriate care, a favorable functional out 
come can be expected. There exists, however, a 
variation of the posterior Monteggia lesion that un 
less recognized can lead to functional disability. 
The lesion is comprised of a proximal ulna fracture 
with an anterior triangular or quadrangular fracture 
fragment at or near the level of the coronoid pro 
cess. In addition, a posterior or posterolateral dis 
location of the radiocapitellar joint is present, often 
with an associated radial head fracture (Fig. 1). 
Failure to recognize and stabilize the anterior cor 
tical fragment(s) of the proximal ulna fracture will 
lead to flexion at the fracture site as well as persis 
tence of the radiocapitellar dislocation. This, in 
turn, will result in a loss of both elbow extension

Address correspondence and reprint requests to Dr. J. B. Ju- 
Piter at 5 Whittier Place, Suite 102, Boston, MA 02114, U.S.A.

and forearm rotation. We believe this lesion to be 
more common than previously described.

The purpose of this article is to review our expe 
rience with 13 such lesions treated at the Massachu 
setts General Hospital over 8 years from 1980 to 
1988. The specific anatomic features of this lesion 
are highlighted in an expanded classification.

MATERIALS AND METHODS

The hospital records and radiographs of 162 adult 
patients admitted to the Massachusetts General 
Hospital from 1980 to 1988 for the primary care of a 
forearm fracture(s) were reviewed. Excluded were 
patients who had their primary care at another in 
stitution but were referred for the management of 
an early or late complication. Eighteen Monteggia 
lesions were identified, of which 13 (72%) were the 
posterior variant and form the basis of this study.

395
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FIG. 1. The posterior Monteggia lesion variant comprises a 
fracture of the proximal ulna with a triangular or quadrangu 
lar fragment involving the anterior cortex at or near the coro- 
noid process (large arrow). In addition, a posterior or pos- 
terolateral radiocapitellar joint dislocation is present, often 
with an associated fracture of the radial head (small arrow).

Nine of the 13 posterior Monteggia lesions were 
in women and four in men with ages ranging from 28 
to 86 years (average, 56). The average age of the 
nine women was 65 years, compared to 36 years in 
the men. The right extremity was involved in seven 
and the left involved in six, with the dominant limb 
injured in seven patients. All 13 fracture-dislo 
cations were closed injuries, 10 being the result of a 
fall from a standing height and three from a higher- 
energy fall. Associated injuries included an ipsilat- 
eral distal radius fracture in two cases (cases 10 and 
11), a contralateral distal radius fracture in one 
(case 10), and a contralateral elbow dislocation with 
an associated radial head fracture (case 3) (Table 1).

The Bado classification identifies the posterior 
Monteggia fracture-dislocation as the type II lesion 
(1). We expanded this classification to highlight the 
location and type of ulna fracture as well as the 
pattern of the radial head injury (Table 2). Type IIA 
denotes a fracture of the very proximal ulna and 
includes the coronoid process (Fig. 2A). Five type 
IIA fractures were identified, of which four were

three-part ulnar fractures (IIA.3) and one was a 
comminuted variant (IIA.C). The type IIB fractures 
occur distal to the coronoid process at the junction 
of the ulna metaphysis aiid diaphysis (Fig. 2B). Of 
the seven type IIB lesions in this series, six ulnar 
fractures were three-part (IIB.3) and one commi 
nuted (IIB.C). Type IIC denotes a fracture of the 
ulna diaphysis, although there were no cases iden 
tified in this series (Fig. 2C). Type IID (one case) 
involved a complex ulna fracture that extended 
from the olecranon to the diaphysis (Fig. 2D).

Ten of the 13 radiocapitellar dislocations were 
associated with a radial head fracture. Seven of these 
fractures were comminuted, one was a three-part 
fracture, and two were two-part fractures (Fig. 3).

Eight patients had their fracture fixation per 
formed within 24 h of injury, one within 48 h, two 
between 3-5 days, and two cases (7 and 8) 41 and 
21 days postinjury, respectively. The latter two 
cases were initially treated with a long arm cast 
until the posterior radiocapitellar dislocation 
became evident on follow-up radiographs (Fig. 4A 
and B).

The ulnar fractures were treated with a 3.5-ram 
DC plate in nine cases, a 3.5-mm reconstruction 
plate in one, a 4.5-mm semitubular plate in two, and 
a 3.5-mm one-third tubular plate in one case. Plate 
length extended from five holes (one case), six 
holes (two), seven holes (four), and eight holes 
(four) to 10 holes (two cases). Autogenous iliac 
crest bone graft was utilized in two cases (3 and 7).

Following reduction of the radiocapitellar dislo 
cation, six radial heads were excised, three were 
treated by open reduction and internal fixation, one 
was treated by excision and a silicone radial head 
prosthesis (Fig. 5A and B), and the three intact ra 
dial heads had no further treatment.

Postoperatively, 11 elbows were supported in a 
removable splint with active motion initiated within 
2-5 days. Two elbows (cases 4 and 8) were pro 
tected with a hinged orthosis for 4 weeks. The two 
ipsilateral distal radius fractures (cases 10 and 13) 
were treated by closed reduction and external skel 
etal fixation.

Eleven of the 13 patients were personally exam 
ined by one or more of us at final follow-up obser 
vation. Radiographs were also obtained and evalu 
ated at the follow-up examination. Two patients 
(cases 2 and 12) had died, and their follow-up infor 
mation was obtained from office records and radio 
graphs at 62 and 30 postoperative months, respec 
tively. The average follow-up time of all 13 patients
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TABLE 1. Fractures and related injuries

Case/Sex/Age, yr
l/F/44

2/F/75

3/M/31

4/M/28

5/F/86

6/F/73

7/F/64

8/F/53

9/F/74

10/F/63

ll/M/40

12/F/54

13/M/45

Limb 
(dominant)

L

(R)

(R)

L

(R)
L

L

R

(R)
L

(R)
(R)
R

Occupation
Sales

Homemaker

Carpenter

Interior decorator

Homemaker

Homemaker

Homemaker

Waitress

Homemaker

Homemaker

Executive

Homemaker

Sea pilot

Mechanism 
of injury

Low-energy
fall

Low-energy
fall

High-energy
fall

High-energy
fall

Low-energy
fall

Low-energy
fall

Low-energy 
fall

Low-energy
fall

Low-energy
fall

Low-energy
fall

High-energy
fall

Low-energy
fall

Low-energy
fall

Classification"
IIA.3

IIA.C

IIA.3

IIA.3

IIB.3

IIB.3

IIB.3

IIB.3

IIB.3

IIB.3

IIB.C

IIB.3

IID

Radial head 
fracture

None

Comminuted

Comminuted

3 part

Comminuted

Comminuted

None

2 part

Comminuted

None

2 part

Comminuted

Comminuted

Associated 
injury

None

None

(L) elbow
dislocation

R forearm
Compartment

syndrome
None

None

None

None

None

None

Bilateral distal
radius fractures

None

None

Ipsilateral distal
radius fractures

Injury to 
ORIF, h

<24

<24

<24

36

<24

<24

41 days

21 days

72

<24

<24

72

12

ORIF, open reduction, internal fixation. 
° 3, three-part; C, comminuted.

TABLE 2. Fracture treatment and characteristics

Treatment

Case

1

2

3

4

5

6

7

8

9

10

11

12

13

Ulna

6-hole 3.5-mm
one-third
tubular plate

7-hole 3.5-mm
DC plate

10-hok 3.5-mm
reconstruction
plate ( + ) graft

6-hole 4.5-mm
semitubular plate

7-hole 3.5-mm
DC plate

10-hole 3.5-mm
DC plate +
circlage wire

7-hole 3.5-mm
DC plate + graft

8-hole 3.5-mm
DC plate

8-hole 3.5-mm
DC plate

7-hole 4.5-mm
semitubular plate 

8-hole 3.5-mm
DC plate -1- graft

5-hole 3.5-mm
DC plate 

8-hole 3.5-mm
DC plate

Radial 
head

None

Excision

ORIF

Excision

Resection,
silas tic
prosthesis

Excision

None

Excision

Excision

ORIF

None

Excision

ORIF

Postoperative 
management

Splint, early
motion

Splint, early
motion

Splint, early
motion

Extension block
(45°) for
4 weeks

Splint, early
motion

Splint, early
motion

Splint, early
motion

Splint, then
hinged
orthosis

Splint, early
motion

Splint, early
motion 

Splint, no
motion

Splint, early
motion 

Splint, early
motion

Follow-up 
time, mo

16.5

62

25

47

85

24

12

52

24

43

60

30

34

Motion,

Elbow 
flexion/ 

extension"

R: 1 30/0
L: 1 30/0

R: 130/15
L: 140/0

R: 120/40
L: 140/0

R:J40/0
L:l25/-25

R: 140/0
L: 140/0

R: 130/20
L: 135/0

R: 130/0
L: 11 5/40
R: 120/0
L: 1 35/0

R: 140/0
L:140/0
R: 150/5
L: 150/5 
R:130/40
L: 1 30/0

R: 1 30/20
L:I30/0 
R:I40/0
L: 1 50/0

degrees

Forearm 
supination/ 
pronation

80/80
80/80

45/70
80/80

45/50
80/80

80/80
80/70

80/80
80/80

80/70
80/80

80/80
50/70
80/80
85/80

0/75
80/80
75/70
80/80 
60/80
80/80

40/20
80/80 
75/65
85/80

Motion 
rating

Excellent

Good

Fair

Good

Excellent

Good

Fair

Excellent

Fair

Excellent

Good

Fair

Excellent

Functional 
performance 
rating, points

Excellent,
100

Deceased

Poor, 58.5

Fair, 79

Excellent,
100

Good, 86

Fair, 71

Excellent,
97

Deceased

Good, 86

Fair, 76

Fair, 66

Good, 86

Complications

None

Loss of fixation
Immobilized in

cast
Healed angulated

at fracture
Loss of fixation,

ulna replated

Early plate failure
revised with dorsal
plate plus radial
head excision

, open reduction, internal fixation, 
right arm; L, left arm.
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HA

3TD

FIG. 2. The posterior Monteggia lesion (type II) 
has been divided into four groups: type HA—the 
ulnar fracture involves the distal olecranon and 
coronold process; type MB—the ulnar fracture is 
at the metaphyseal-diaphyseal juncture distal to 
the coronoid; type IIC—the ulnar fracture is di- 
aphyseal; type IID—the ulnar fracture extends 
along the proximal third to half of the ulna.

was 39.5 months (range, 12-85) and 38.4 months for 
the 11 surviving patients.

The follow-up examination was based on a pro 
tocol established by Broberg and Morrey (4,5). The 
patients were asked to grade pain as none, mild, 
moderate, or severe. Elbow fixation and supination 
were measured with a hand-held goniometer, and 
comparison was made with the contralateral limb.

Fracture
2
3 
C

Radial Head

FIG. 3. An expanded classification of the posterior Monteg 
gia lesion is based on the location and type of ulna and radial 
head injury. Subscripts: 0, no fracture; 2, two part; 3, three 
part; C, comminuted.

The elbow was tested for varus-valgus instability 
that was graded as none, mild, moderate or severe. 
Elbow flexion strength against resistance provided 
by the examiner was assessed and compared to that 
of the opposite limb. This, too, was graded as nor 
mal, mild, moderate, or severe weakness.

The overall functional outcome was assessed in 
the 11 surviving patients, using the performance in 
dex of Broberg and Morrey (4,5). This assessment 
is based on both subjective symptoms and objective 
evaluation. A 100-point system is used, assigning 40 
points for elbow and forearm motion, 35 points for 
pain, 20 points for strength, and five points for el 
bow stability. The results were rated as excellent 
(95-100 points), good (81-94 points), fair (61-80 
points), and poor (60 points or less).

A second evaluation was based solely on the 
combined elbow and forearm motions. These were 
graded as excellent (normal or near-normal motion 
of both), good (80-114° of elbow and/or 100-129° of 
forearm motion), and fair (50-79° of elbow and/or 
50-99° of forearm motion). A lower overall grade 
was given in cases in which a discrepancy existed 
between the evaluation of the elbow and forearm 
motion.

The follow-up radiographs were evaluated for the 
presence of ectopic ossification, joint subluxation, 
or degenerative arthritis. The latter was graded as 
none, moderate, or severe.
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FIG. 4. A 53-year-old woman was initially treated for 21 days in a long-arm cast until the follow-up radiographs demonstrated a 
posterior radiocapitellar dislocation (case 8). A: The initial lateral radiograph reveals a minimally displaced proximal ulna 
fracture. B: Follow-up lateral radiograph at 21 days reveals a type IIB.3 Monteggia lesion.

FIG. 5. Anteroposterior (A) 
and lateral (B) radiographs 7 
years following open reduc 
tion plate fixation of the ulna 
and excision and Silastic ra 
dial head replacement in an 
86-year-old woman. Full mo 
tion and function were noted 
at the time of follow-up ob 
servation. Note three inter- 
fragmentary screws secur 
ing the anterior cortical frag 
ment (case 5).

RESULTS

Early postoperative complications included a 
transient, posterior, interosseous nerve palsy in one 
patient (case 11) that resolved within 72 h of sur 
gery. Loosening of the plate and screws from the 
ulna occurred in three cases (2, 3, and 11). In two of 
these (3 and 11), repeat surgery was performed 10 
and 6 weeks postinjury, respectively. Union was 
achieved in each (Fig. 6A-E). The third patient was 
immobilized in a cast until fracture union was con 
firmed.

At the late follow-up observation for the whole 
group (average, 39.5 months), seven of the 13 pa 
tients (54%) expressed satisfaction with their out 
come. One of the patients (case 3) noted a signifi 
cant functional disability. Two cases (9 and 12) had 
complained of loss of forearm supination, while 
four noted discomfort with certain activities and/or 
weather changes (cases 4, 9, 11, and 13).

Among the 11 surviving patients, four were 
judged to have no decrease in the strength of elbow 
flexion compared to that of the contralateral limb, 
six had only slight limitation, and one had moderate 
limitation of flexion strength. No patients had any 
varus-valgus instability on examination.

In the 11 patients whose conditions were as 
sessed by the performance index of Broberg and 
Morrey, the results were excellent in three, good in 
three, fair in four, and poor in one patient (Table 1). 
Among the surviving four type IIA patients, the 
conditions of two were rated excellent and of one
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FIG. 6. A 40-year-old man sustained a IIB.C posterior Monteggia lesion from a fall 
(case 11). A, B: Initial anteroposterior and lateral radiographs of the complex 
injury. C: Lateral radiograph 5 weeks postsurgery demonstrates loss of skeletal 
fixation of the ulna with flexion at the fracture site and posterior dislocation of the 
radiocapitellar joint. D, E: Anteroposterior and lateral radiographs 4 years after 
repeat plating with a dorsally applied 3.5-mm DC plate and iliac crest bone graft. 
The comminuted radial head fracture had been excised. Patient recovered full 
elbow flexion and forearm pronation but lacked 40° of elbow extension and 20° of 
forearm supination. He noted wrist pain with exertion, and radiographs reveal 
proximal migration of the radius.

each were rated fair and poor. Among the surviving 
six type IIB fractures, one was considered excel 
lent, two good, and three were rated as fair. The 
one type HD variant received a good performance 
rating.

When elbow and forearm motion alone was as 
sessed and rated, five were considered excellent, 
four good, and four fair. None had such restriction 
of motion to have been rated poor. In all, five pa 
tients (cases 3,4, 10, 11, and 13) had a decrease of 
one rating level when their motion evaluation was 
compared to the overall performance index.

The follow-up radiographs revealed only one case 
that had mild degenerative arthritis of the ulnotro- 
chlear notch as well as mild ectopic ossification 
(case 3). This patient was a 31-year-old man who

had a high-energy injury with an attempt at open 
reduction and internal fixation of his radial head 
fracture in addition to internal fixation of the ulna 
fracture. He also required secondary surgery for 
loss of fixation of the plate on the ulna. He received 
an overall poor performance index.

Additionally, the follow-up radiographs revealed 
incomplete reduction of the ulnar fracture associ 
ated with radiocapitellar subluxation in four pa 
tients (cases 2, 3, 9, and 12). In each case, residual 
limitation of forearm supination was noted.

Among the five patients with a fair or poor func 
tional performance index, two (cases 3 and 11) had 
loss of internal fixation, requiring a second opera 
tive procedure; two (cases 3 and 9) had incomplete 
reduction of the fracture-dislocation; and one (case
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FIG. 6E. (see legend on facing page)

7) was treated late (41 days post-injury). Three of 
these five patients (cases 3, 4, and 11) were younger 
men (average age, 33 years) with higher-energy in 
juries.

DISCUSSION

Trauma to the forearm and elbow represents a 
continuum of injury manifest in any number of dif 
ferent fracture patterns (13). The lesion described in 
this article is particularly complex as it threatens 
the integrity of both elbow flexion and extension as 
well as forearm rotation. This particular fracture 
pattern is ubiquitous, for it can be found not only in 
descriptions of Monteggia fracture-dislocations but 
also in studies of olecranon fractures (18), coronoid 
process fractures (17), fractures of the radial head 
(4), and fracture-dislocations of the elbow (5).

Whether or not the ulna fracture includes the 
coronoid process, it represents an intrinsically un 
stable fracture pattern. The anterior triangular or 
quadrangular fracture fragment presents a defect in 
the anterior cortex. This will result in a tendency for 
the ulna to angulate anteriorly. This in turn will 
accentuate the posterior radiocapitellar sublux- 
ation. The lack of a "compression-resistant" ante 
rior cortex will preclude the use of an intramedul- 
lary rod, tension band wires, or, in most cases, a 
plate applied along the side of the proximal ulna. In 
the latter instance, unless excellent fixation of the 
proximal screws in the cancellous bone of the olec 
ranon can be assured, the implant cannot effec 
tively resist the tendency for the fracture to angu 
late (Fig. 6A-E). This was clearly seen in this series 
as well as in the series by Penrose in 1951 (15) and 
Pavel et al. in 1965 (14), who described their expe 
riences with the posterior Monteggia lesion.

Our preference is to stabilize the ulna fracture 
with a contoured plate applied on the dorsal surface

of the proximal ulna. This dorsally applied plate will 
act to some degree as a tension band plate if the 
anterior cortical fracture fragment can be anatomi 
cally reduced and secured with a screw or cerclage 
wire (21). Autogenous bone graft should be consid 
ered in the setting of a cortical defect opposite the 
plate. Even a firm 3.5-mm DC plate can be con 
toured to fit around the curve of the proximal olec 
ranon to sit under the triceps insertion. This will aid 
in securing enhanced fixation of the cancellous 
olecranon, as the proximal screws can be placed in 
different directions (Fig. 6D and E). Last, a dorsal 
ly applied plate will help assure an anatomic reduc 
tion of the ulna at the junction of the metaphysis 
and diaphysis, offsetting the tendency toward a 
flexion deformity at this location (Fig. 6C).

Not withstanding eponymic confusion, the lesion 
described in this article is a relatively constant pat 
tern of fracture-dislocation about the elbow. More 
commonly seen in middle- to older-age women 
(14,15), this injury is ordinarily the result of a low- 
energy fall with an axial load on the forearm and 
elbow. Recognition of the specific features of this 
fracture pattern will significantly affect the treat 
ment rendered. Accurate restoration of the dorsal 
cortex of the ulna will, in most cases, reduce the 
radial head, and optimal skeletal fixation is best 
achieved with a contoured dorsally applied plate 
and screw.
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irony exists in that the punishment policy is dictated 
A, macaw military organisations who themselves are the 

of major terrorist crimes.

ivmAMEDULLARY NAILING OF THE TIBIA: A 
OF 100 CONSECUTIVE CASES

Hudson. JR 'ones, BC Parker, (Surrey)

hundred and four consecutive displaced adult tibial shaft 
fractures were treated by intramedullary nailing and the results 

orded in a prospective manner. All Grade 1 and 2 open 
fractures were considered for nailing though early in the study 
operation was frequently delayed until after wound healing. 
Ninety one fractures were nailed primarily, as soon as possible 
after admission, four severe open fractures were managed 
initially by external fixation. Nine patients were admitted with 
delayed or non-unions occurring as a result of treatment 
commenced prior to the onset of this study. Fractures were 
classified using the AO method and the open wounds graded 
according to Gustilo and Anderson. Sixty four were high 
energy injuries of which 31 were compound. Fourteen 
fractures were segmental or comminuted over greater than one 
third of the tibial diaphysis. Of the 40 low energy injuries only 
three were open. There were nineteen Grade 1, ten Grade 2, 
three Grade 3A and two Grade 3B open fractures. Overall 
mean time to union was fifteen weeks with high energy open 
injuries requiring two weeks longer to unite than low energy 
closed injuries (p < 0.001). Three patients required treatment 
for delayed or non-union. There was one deep and one 
superficial infection, in both the nail was left in-situ until after 
fracture healing. The severe open fractures underwent staged 
treatment with external fixation followed by closed nailing after 
an interval of three weeks in plaster to allow the pin sites to 
heal. There were no infective complications in this small 
group. There were three malunions, one of which underwent 
corrective osteotomy, and six compartment syndromes 
(including two which developed on traction prior to surgery). 
Mean total hospital stay was 17.7 days for closed fractures and 
25 days for open injuries. There was no knee stiffness and 
only three stiff ankles; two in patients over 65 with distal third 
fractures and one in a young patient with an ipsilateral open 
fracture/dislocation through the neck of the talus. Many 
patients were fully active, except for sports, before radiological 
union.
This series contains a large proportion of high risk fractures and 
a relative paucity of low velocity tortional injuries which might 
be expected to have a better prognosis. Nevertheless, our 
results are comparable with other reported series for 
intramedullary nailing, AO plating and functional cast bracing. 
Locked intramedullary nailing is an excellent option for the 
management of closed, grade 1 and grade 2 open tibial 
fractures provided the necessary surgical skills and backup are 
available.

ORTHOFIX EXTERNAL FIXATION FOR TIBIAL 
FRACTURES

Ribbons (London), M Saleh (Sheffield)

fractures, whose treatment incorporated the application of an 
Orthofix were studied. 23 different surgeons were involved. 
Thirty three percent had multiple injuries and 78% involved the 
diaphysis. Closed fractures accounted for 52%. Comminuted 
fractures were found in 71% and 60% had significantly 
displacement.
Orthofix application was the primary stabilisation choice in only 
58% of fractures, 53% of these were open. 
Plaster immobilisation or skeletal traction was used 
predominantly in the others. These options were abandoned 
within 4 weeks - usually due to inadequate alignment and/or 
stabilisation and replaced by Orthofix. 
Thirty three percent had additional procedures - the most 
common being re-MUA, new Orthofix pin placement, bone 
grafting and soft-tissue procedures.
Only 64% of patients had their Orthofix dynamised, of which 
76% went on to clinical union without recourse to other means 
of stabilisation. Closed, non-comminuted diaphyseal fractures 
were most likely to be dynamised.
Forty eight percent of patients received at least one dose of oral 
antibiotics. 10% of patients had their Orthofix treatment 
discontinued due to infection and the ensuing osteolysis. 
Thirty one percent of Orthofixes were abandoned prior to 
union, with pin track loosening and/or sepsis as the most 
common cited reason in 68% of cases. Seventy one percent of 
metaphyseal and 57% of diaphyseal fractures healed 
successfully. Despite being deemed clinically united, 74% of 
fractures were immobilised in some form of cast for at least 4 
weeks. Fractures with a successful application of Orthofix 
were deemed to have united at an average of 24-25 weeks in 
diaphyseal fractures and 17-18 weeks in metaphyseal fractures. 
Tibial fractures in which the Orthofix "failed" had much longer 
healing times.
The incidence of deformity, shortening, and ankle translation 
following union was high - particularly in cases in which the 
Orthofix was abandoned. 7% had evidence of Saphenous nerve 
dysfunction.
This is a selected group - in that the fracture was deemed 
unsuitable for any other form of stabilisation, or failed the 
primary treatment choice. Despite this there still seemed to be 
a lack of standardisation in the fixator application, occasional 
poor choice for screw type, position and size, and a lack of 
awareness of the limitations and extra versatility of the device. 
Dynamisation and the aftercare of the pin-sites was variable. 
The Orthofix should be applied and followed up by experienced 
staff. These results were not comparable to previous "expert" 
papers or I M nailing work for closed fractures. It is often not 
a one-off procedure in many patients, although for comminuted 
and/or open fractures it remains a valuable method of 
realignment and stabilisation in experienced hands.

CLASSIFICATION AND INCIDENCE OF PIN TRACK 
INFECTION WITH SPECIAL REFERENCE TO THE 
DYNAMIC AXIAL FIXATOR
R C Checketts, M Otrerburn (Sunderland)

Pin track infection has always been considered to be a major 
drawback to the use of external fixation devices. The infection

P rates reported in previous studies range from virtually zero to 
19« to 1990, 120 successive patients with tibial over 40%. Differences in the defination of pin track infection

J BONE JOINT SURG [BR] ,991; 73-B: SUPP II



CLINICAL ORTHOPAEDICS 
AND RELATED RESEARCH

Number Three Hundred Fifty-Three

Sponsored by 
THE ASSOCIATION OF BONE AND JOINT SURGEONS

The Official Publication of the Academic Orthopaedic Society
The Official Publication of The Hip Society (USA)

The Official Publication of the Musculoskeletal Tumor Society
A Publication of the Knee Society (USA)

Board of Trustees
Franklin T. Hoaglund, MD, Chair
Mark C. Gebhardt, MD
Clifford W. Colwell, Jr., MD, Senior Member-at-Large (1994-1998)
Stuart A. Green, MD, Active Member-at-Large (1996-2000)
John F. Connolly, MD, Editor's Representative
Dempsey S. Springfield, MD
David J. Schunnan, MD
Guy T. Vise, Jr., MD
David G. Lewallen, MD
Carl T, Brighton, MD, PhD, Editor



Leonard F. Pettier
Albuquerque, New Mexico

Mark C. Gebhardt
Boston. Massachusetts

EDITOR IN CHIEF
Carl T. Brighton

Philadelphia. Pennsylvania

DEPUTY EDITORS
Gary E. Friedlaender, MD

for the Academic Orthopaedic Society 
Eugene R. Mindell, MD

for the Musculoskeletal Tumor Society

ASSOCIATE EDITORS

Richard A. Brand, Jr., MD
for The Hip Sudan 

Richard S, Laskin, MD
for the Knee Society

Gordon M, Aamoth
•Minneapolis, Minnesota 

James Aronson
Little Rock, Arkansas 

Raymond J. Bagg
El Paso, Texas 

Louis Bigliani
New York, New York

Robert E. Booth, Jr.
Philadelphia, Pennsylvania 

Mark D. Brown
Miami. Florida

D. Kay Clawson
Lexington, Kentucky 

Dennis Collis
Eugene, Oregon 

Clifford W. Colwell, Jr.
La Jolla, California 

John F. Connolly
Orlando. Florida 

Roger Dee
Stony Brook, Ne\v York 

Douglas A. Dennis
Golden, Colorado 

Robert S. Derkash
Clenwood Springs, Colorado 

William M. Deyerle
Richmond, Virginia 

James C. Drennan
Albuquerque, New Mexico

Charles A. Engh
Arlington. Virginia 

John L. Esterhai, Jr.
Philadelphia. Pennsylvania 

John A. Feagin, Jr.
Durham. North Carolina 

Donald C. Ferlic
Denver. Colorado 

Maureen A. Finnegan
Dallas. Texas 

David A. Fischer
Edina. Minnesota 

Robert H. Fitzgerald, Jr.
Philadelphia, Pennsylvania 

Gael R. Frank
Sedalin, Missouri 

Harold M. Frost, Jr.
Pueblo. Colorado

Victor M. Goldberg
Cleveland, Ohio

Stuart A. Green
Los Alamitos, California

Letha Y. Griffin
Atlanta, Georgia

Edward T. Habermann
Bronx. New fork 

Kevin D. Harrington
San Francisco, California 

Franklin T. Hoaglund
San Francisco, California

Robert D. Irvine
Hito, Hawaii 

Roger P. Johnson
Milwaukee. Wisconsin 

Herbert Kaufer
Lexington, Kentucky 

Joseph A. Kopta
Oklahoma City. Oklahuma 

Roger N. Levy
New York, New York 

Terry R. Light
Mayivcod. Illinois 

George L. Lucas
Wichita, Kansas 

Donald E. McCollum
Durham, North Carolina 

John B. McGinty
Charleston, South Carolina 

Robert E. McLaughlin
Charlottesville. Virginia 

Thomas L. Meyer, Jr.
Columbus, Ohio 

James R. Neff
Omaha, NE 

Carl Lee Nelson
Little Rock. Arkansas 

James V, Nepola
Iowa City, Iowa 

Eugene J. Nordby
Madison, Wisconsin 

Robert R. Oden
Aspen, Colorado

John A. Ogden
Tampa, Florida 

Michael J. Patzakis
Los Angeles, .California 

Vincent D. Pellegrini, Jr., MD
Hershzy. Pennsylvania 

Eric L. Radin
Detroit, Michigan 

Merrill A. Ritter
Mooresvtlle, Indiana 

William W. Robertson, Jr.
Washington, DC 

Michael F. Schafer
Chicago, Illinois 

David J. Schunnan
Stanford. California 

Robert S. Siffert
New York, New York 

Phillip G. Spiegel
Tampa. Florida 

Dempsey S. Springfield
Boston, Massachusetts 

E. Shannon Stauffer
Springfield, Illinois 

David B. Stevens
Lexington, Kentucky 

Leo A. Whiteside
Bridgeton, Missouri

BOARD OF ADVISORY EDITORS
Kyriacos Athanasiou

San Antonio. Texas 
David J. Baylink

Loma Linda, California 
Eugene E. Bleck

Stanford, California 
K. Douglas Bowers

Morgantown, West Virginia 
Andrew F. Brooker, Jr.

Baltimore, Maryland 
Edgar G. Dawson

Las Angeles, California 
Howard D. Dorfman

Bronx, New York 
John P. Dormans

Philadelphia. Pennsylvania

James E. Bateman
Toronto, Canada 

Henrick C. F. Bauer
Stockholm, Sweden 

Murray Brookes
London. England 

Alfredo Cardoso
Mexico City, Mexico 

John Chalmers
Edinburgh, Scotland 

J. Paiva Chaves
Lisbon, Portugal 

Desmond Dall
Capetown, South Africa 

Ugo del Torto
Naples. Italy 

Jose A. F. de Valderrama
Madrid, Spain

Damian E. Dupuy
Boston, Massachusetts 

Douglas W. Jackson
Long Beach. California 

Frederick S. Kaplan
Philadelphia, Pennsylvania 

Cato T. Laurencin
Philadelphia, Pennsylvania 

Donna Magid
Baltimore, Maryland 

Mark P. McAndrew
Nashville, Tennessee 

L. J. Melton HI
Rochester. Minnesota 

Marvin H. Meyers
Wilsonville, Oregon

John R. Moreland
Santa Monica, California 

Van C. Mow
New York. New York 

William L. Oppenheim
Los Angeles, California 

Paul M. Pellicci
New York, New York

Vincent D. PeUegrini, Jr.
Hershey, Pennsylvania 

Melvin Post
Chicago, Illinois 

Douglas J. Pritchard
Rochester, Minnesota 

Lawrence G. Raisz
Farmington, Connecticut

BOARD OF CORRESPONDING EDITORS
Christian Delloye

Brussels, Belgium 
Robert Duthie

Oxford. England 
Charles S. B. Galasko

Salford, England 
Reinhold Ganz

Bern. Switzerland
Christian Gerber

Bern, Switzerland 
lan Goldie

Stockholm, Sweden 
C. Edmund Graham

Sydney, Australia 
Alfredo Guariguata

Caracas, Venezuela 
Anders Hulth

Malmo, Sweden

Hisashi Iwata
Nagoya, Japan 

T. Sam Lindholm
Helsinki, Finland 

David G. Mendes
Haifa, Israel 

K, Joachim Miinzenberg
Venusberg, Germany 

Hitoshi Nogami
Aichi, Japan 

Kozo Ono
Kyoto, Japan 

Dennis Paterson
Adelaide. Australia 

Erik B. Riska
Helsinki, Finland 

Yully G. Shaposhnikov
Moscow, Russia

A. H. Reddi
Baltimore. Maryland 

Andrew E. Rosenberg
Boston, Massachusetts 

Robert B. Salter
Toronto, Canada 

Charles F. Sharp, Jr.
Pasadena. California

David J. Simmons
Gulveston, Texas 

Joseph S. Torg
Philadelphia. Pennsylvania 

Robert L. Waters
Downtrv, California 

Andrew J. Weiland
Lutherville, Maryland

.]. Francis Silva
Kuala Lumpur, Malaysia 

Panayotis N. Soucacos
loannina. Greece 

Alfonso Tohen
Mexico City. Mexico 

Harold Tscherne
Hannover. Germany 

R. Van Cauwenberghe
Liege, Belgium 

Leonardo Zamudio
Mexico, DF



CLINICAL 
ORTHOPAEDICS

AND RELATED RESEARCH

CARL T. BRIGHTON
Editor in Chief

With the Assistance of

THE ASSOCIATE EDITORS
THE BOARD OF ADVISORY EDITORS

THE BOARD OF CORRESPONDING EDITORS

NUMBER THREE HUNDRED FIFTY-THREE

Lippincott - Raven Publishers 
Philadelphia • New York



Contents

SECTION I SYMPOSIUM

Controversies in Skeletal Trauma
E. Carlos Rodriguez-Merchdn, MD, PhD

Guest Editor

Editorial Comment 2 
E. Carlos Rodriguez-Merchdn, MD, PhD

The Classic
On the Present Position of Treatment of Fractures (With Special Plates) 5 

Robert Jones

Acromioclavicular Dislocation: Conservative or Surgical Therapy 10 
A.M. Phillips, MA, MBBCh; C. Smart, MBChB; and A.KG. Groom, MA, MBBS

Assessment and Management of Three- and Four-Part Proximal 
Humeral Fractures 18 

J. Rees, MBBS; J. Hicks, MA; and W. Ribbans, BSc, MCh

Controversies Regarding Radial Neck Fractures in Children 30 
Timothy E. Radomisli, MD; and Andrew L. Rosen, MD

Comminuted Fractures of the Radial Head: Arthroplasty Versus 
Internal Fixation 40 

Kim L. Furry, MD; and Carlton M. Clinkscales, MD

Management of Comminuted Fractures of the Distal Radius in the Adult: 
Conservative or Surgical? 53 

E. Carlos Rodriguez-Merchdn, MD, PhD

Controversies in the Treatment of Fingertip Amputations: Conservative 
Versus Surgical Reconstruction 63 

Claude Martin, MD; and Juan Gonzdlez del Pino, MD, PhD

Controversies in Acetabular Fractures 74 
James P. Stannard, MD; and Jorge E. Alonso, MD

Unipolar or Bipolar Prosthesis for the Displaced Intracapsular Hip Fracture? 
An Unanswered Question 81 

Marvin S. Gilbert, MD; and James Capozzi, MD



Clinical Orthopaedics 
vi and Related Research

Displaced Fractures of the Femoral Shaft in Children: Unique Features
and Therapeutic Options 86 

Walter B, Greene, MD

Treatment of Complex Lateral Plateau Fractures Using Ilizarov Techniques 97 
J. Tracy Watson, MD; and Christopher Coufal, MD

Management of Calcaneal Fractures in Adults: Conservative Versus
Operative Treatment 107

H. Thermam, MD, PhD; C. Krettek, MD, PhD; T. Hiifner, MD;
H.-E. Schratt, MD; K, Albrecht, MD; and H. Tscherne, MD, PhD

Surgical Management of Acute Tarsometatarsal Fracture Dislocation 
in the Adult 125 

B.M. Buzzard, MSc; and P.J. Briggs, BSc, MD, FRCS

________SECTION II ORIGINAL ARTICLES_______

Shoulder
Posteroinferior Acromioclavicular Dislocation With Supraspinatus Tear:
A Case Report 134

Kazuhiro Yanagisawa, MD; Kazutoshi Hamada, MD;
Masafumi Gotoh, MD; Seiji Miyazaki, MD; and Hiroaki Fukuda, MD

Hip
Hemodynamic Measurement in the Femoral Head Using Laser Doppler 138 

Kazuomi Sugamoto, MD; Takahiro Ochi, MD; Yutaka Takahashi, MD; 
Tomohiko Tamura, MD; and Takashi Matsuoka, MD

Hemarthrosis and Hip Joint Pressure in Femoral Neck Fractures 148 
F. Bonnaire, MD; D.J. Schaefer, MD; and E.H. Kuner, MD

Operative Hip Arthroscopy 156 
Sung-Jae Kirn, MD, PhD; Nam-Hong Choi, MD; and Hyon-Jeong Kirn, MD

Total Hip Replacement Rates Are Higher Among Caucasians Than 
Asians in Hawaii 166 

C.S. Oishi, MD; F.T. Hoaghmd, MD; L Gordon, MD; and P.D. Ross, PhD

Knee
Prediction of Postoperative Knee Flexion in Insall-Burstein II Total
Knee Arthroplasty 175 

David J. Schurman, MD; Amir Matityahu, MD; Stuart B. Goodman, MD; 
William Maloney, MD; Steven Woolson, MD; Hong Shi, PhD; 
and Daniel A. Block, PhD

Tibial Osteotomy for Varus Gonarthrosis: A 10- to 21-Year Followup Study 185 
Emanuele Rinonapoli, MD; Giovanni B. Mancini, MD; 
Antonella Corvaglia, MD; and Salvatore Musiello, MD



Number 353
August, 1998 vii

Effect of Partial Release of the Posterior Cruciate Ligament in Total Knee
Aithroplasty 194 

Junichi Arima, MD; Leo A. While side, MD; Jeffrey W. Martin, MD; 
Hiromasa Miura, MD; Stephen E. White, MS; and Daniel S. McCarthy

Pediatrics
Computed Tomography for Femoral and Tibial Torsion in Children
With Clubfoot 203 

Carlos Cuevas De Alba, MD; James T. Guille, MD; 
J. Richard Bowen, MD; and H. Theodore Harcke, MD

Tumor
Head and Neck Replacement Endoprostheses for Pathologic
Proximal Femoral Lesions 210 

Henry D. Clarke, MD; Timothy A. Damron, MD; and Franklin H, Sim, MD

Giant Cell Tumor of Lumbar Vertebra: A Case Report with 13-Year Followup 218 
Y.H. Li, MBBS; A.K. Kour, MBBS; and R.W.H. Pho, MBBS

Fractures
Treatment of Nonunion of the Humerus Using the Ilizarov External Fixator 223 

Johan Lammens, MD; Gilles Bauduin, MD; Ronald Driesen, MD; 
Pierre Moens, MD; Jose Stuyck, MD; Luc De Smet, MD, PhD; 
and Guy Fabry, MD, PhD

Research
Effect of Nicotine on the Rate and Strength of Long Bone Fracture Healing 231 

Steven M. Raikin, MD; Jonathan C. Landsman, MD; Vladimir A. Alexander, MD; 
Mark I. Froimson, MD; and Nicholas A. Plaxton, MS

Mechanical Properties of Perforated and Partially Demineralized
Bone Grafts 238

Kai-U\ve Lewandrowski, MD; Lawrence Bonassar, PhD;
and Hans K, Uhthoff, MD

Tensile Load and the Metabolism of Anterior Cruciate Ligament Cells 247 
Takashi Toyoda, MD; Hideo Matsianoto, MD, PhD; 
Kyosuke Fujikawa, MD, M'Phil; Seiji Saito, MD; and Kazuhiko Inoue, MD

PERMISSION TO PHOTOCOPY ARTICLES
This publication is protected by copyright. Permission to photocopy must be secured in writing from: 
Permissions Department, Lippincott-Raven Publishers, 227 East Washington Square, Philadelphia, PA 
19L06-3780; fax 215-238-4419 or Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, 
MA 01923; fax 508-750-4470 or UMI, Box 49, 300 North Zeeb Road, Ann Arbor, MI 48106-1346; fax 
313-761-1203.



Clinical Orthopaedics 
viii ______ and Related Research

_____SECTION III REGULAR AND SPECIAL FEATURES_____

Orthopaedic • Radiology • Pathology Conference
Sternal Mass in an 11-Year-Old Boy 256 

R.A. Hall, BA; DA. Spiegel, MD; J.P. Dormans, MD; J.S. Meyer, MD; 
andLS. Finn, MD



CLINICAL ORTHOPAEDICS AND RELATED RESEARCH
Number 353, pp 18-29
©1998 Lippincott-Raven Publishers

Assessment and Management of
Three- and Four-Part Proximal

Humeral Fractures
J. Rees, MBBS; J. Hicks, MA; andW. Ribbans, BSc, MCh

Three- and four-part comminuted fractures of 
the proximal humerus are difficult and techni 
cally demanding to treat The various treat 
ment methods reported in the literature are re 
viewed. It is recommended that three-part 
fractures be treated with open reduction and 
internal fixation. Four-part fractures in the 
younger, active patient also can be treated suc 
cessfully with open reduction and internal fix 
ation. However, in the elderly and in the pa 
tient with osteoporosis, a hemiarthroplasty is 
the treatment of choice. There is a need for 
universal agreement on a scoring system for 
measuring outcome in these fractures to allow 
a meaningful comparison between reported 
treatment methods.

The management of comminuted proximal 
humeral fractures presents a challenge to the 
surgeon at the time of initial assessment and 
in undertaking the surgery itself. The main de 
cision regarding surgery is determining 
whether the fracture is suitable for anatomic 
reconstruction with adequate fixation or 
whether hemiarthroplasty must be under 
taken. iJhe leasiou applied by rocaior cuff ten 
dons to fracture fragments, such as tuberosi- 
ties, often results in marked displacement and

From the Department of Orthopaedics, Northampton 
General Hospital, Northampton, England.
Reprint Requests: W. Ribbans, BSc, MCh, Department 
of Orthopaedics, Northampton General Hospital, 
Northampton NN1 5BD, England.

angulation of proximal fragments which are 
difficult to reduce and control with closed 
means. With greater degrees of comminution, 
the humeral head frequently resembles an egg 
shell. The circulation is compromised and 
itv ajCuio? necrojis inci/ or uorlumbh becoine 
distinct possibilities.

In this article, the authors give a back 
ground to a better understanding of these 
fractures with a review of the important vas 
cular anatomic features, commonly used 
classification systems, and an indication of 
the various treatment options available, in 
cluding an analysis of published results.

INCIDENCE AND ETIOLOGY 
OF PROXIMAL HUMERAL 
FRACTURES
Proximal humeral fractures represent a com 
mon adult fracture presenting to emergency 
departments in hospitals in the United King 
dom. Three quarters of these are two-part 
fractures with minimal displacement. These 
injuries usually are managed conservatively 
and heal quickly. Early mobilization aids re 
covery of movement.

The largest group of patients sustaining 
proximal humeral fractures are elderly 
woman. Bengner et al4 reported a study of 
2125 fractures, that showed a significant 
gradual increase in the incidence of these 
fractures in Sweden, one cause of which was 
attributed by Lind et al" to be the increasing

18
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proportion of the elderly in the population. 
Proximal humeral fractures are more com 
mon in females than in males, by a factor of 
2:1 according to Rose et al. JO This difference 
is largely is attributable to osteoporosis of 
the humerus.

The injury usually is sustained after a sim 
ple fall onto the outstretched limb or shoulder 
itself. In males, it is more common for the 
fracture to be sustained during more high en 
ergy trauma, and there is more likely to be an 
associated dislocation. Metastatic malignancy 
always must be considered, particularly 
where there has been minimal force. Less 
common mechanisms involve rotation of the 
abducted arm, which jams the humeral head 
against the acromion and can lead to fracture, 
and the fracture dislocations (anterior and 
posterior) which may occur in convulsions.

ANATOMY
Vascular Anatomy
Proximal humeral fractures, as all fractures, 
depend on the presence of an adequate blood 
supply to ensure union. Laing21 reported that 
the anterolateral branch of the anterior cir 
cumflex humeral artery provides the main 
blood supply to the humeral head. Gerber et 
al12 injected radioopaque dye into the anterior 
and posterior circumflex humeral, supras- 
capular, thoracoacromial, and subscapular ar 
teries to assess the contribution of each to the 
vascularity of the humeral head. The results 
ponfirmed Laing's hypothesis. The anterolat 
eral branch arises from the anterior circum 
flex humeral artery when the latter reaches the 
intertubercular (bicipital) groove, at the level 
of the surgical neck of the humerus. Gerber et
al ShcV. 5Ci il;.li sii; b»—iiiil iii*i t^Uwutu UiC lOiig
head of biceps and then ran along its lateral 
border (Fig 1). Its entry into the humeral head 
seems to be fairly constant at the lateral and 
superior aspect of the bicipital groove. At this 
stage, it becomes the arcuate artery within the 
humeral head supplying the epiphysis. The ar 
cuate artery anastomoses with posteromedial 
branches of the posterior circumflex humeral

4 ——

Fig 1. Graphic representation of the anterior 
aspect of the humeral head. 1 = axillary artery; 
2 = posterior circumflex artery; 3 = anterior cir 
cumflex artery; 4 = anterolateral branch of the 
anterior circumflex artery; 5 = greater tuberos- 
ity; 6 = lesser tuberosity; 7 = insertion of the 
subscapularis tendon; 8 = constant site of entry 
of the anterolateral branch into bone, and 9 = 
intertubercular groove. (Reproduced with per 
mission from Gerber C, Schneeberger AG, Vinh 
T-S: The arterial vascularization of the humeral 
head. J Bone Joint Surg 72A: 1486-1494, 
1990.)

artery, which is responsible for supplying the 
greater tuberosity.

Care .should be taken during exposure and 
during implantation of metal to avoid dam 
age to the anterolateral branch and its termi 
nal arcuate artery. If the artery is found to be 
damaged at surgery, an adequate vascular 
supply may be maintained by anastomoses 
distal to the lesion, particularly those close to 
the humeral head, so care should be taken to 
preserve the artery if possible.
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Neurologic Anatomy
The brachial plexus and its branches may be in 
jured as a direct result of a fracture or disloca 
tion, or subsequently during reduction or fixa 
tion. Stableforth34 reported an incidence of 6.1 % 
of some form of brachial plexus injury in proxi 
mal humeral fractures. The axillary nerve is par 
ticularly vulnerable as it passes under the gleno- 
humeral joint, being to some extent tethered 
between its origin from the posterior cord of the 
brachial plexus and its branches supplying the 
deltoid. Thus, downward and also anterior dis 
placement of the humeral head can result in a 
traction injury to the nerve. Primary injury to the 
musculocutaneous nerve rarely occurs, but the 
nerve may be damaged at operation during re 
traction: the musculocutaneous nerve passes 
through the coracobrachialis at a variable dis 
tance from the coracoid process, in some cases 
less thaii 5 cm. 12 Dislocations occasionally re 
sult in more proximal brachial plexus injuries/

CLASSIFICATION SYSTEMS

For use in a clinical setting, a classification 
system should be reliable and reproducible. It 
should assist in decisions affecting manage 
ment or prognosis or both. Ideally, it should 
conform to Grade A of the method of Bern 
stein et al, that is, it should provide a direct 1:1 
correlation between classification group and 
treatment option with no redundancy.5 For use 
in research, classification systems may be 
more complex. However, this tends to reduce 
reliability and reproducibility. The two most 
C9mmonly adopted classification systems are 
those described by Neer26 in 1970, and the 
AO/Association for the Study of Internal Fixa 
tion system, described in 1990 by Muller et 
al24 and based en the work cf Join's ^ ul. : "

Classification of Neer
The classification described by Neer has the ad 
vantage of simplicity because it is based on the 
four potential main fracture fragments. Neer 
gave particular attention to the disruption of the 
rotator cuff and capsular insertions, and the 
blood supply remaining to the humeral head.

The observer has to evaluate the number of seg 
ments involved, the degree of displacement of 
fragments (>1 cm or angulated > 45°), the direc 
tion of any glenohumeral dislocation, and the 
presence of articular surface damage. However, 
despite its relative simplicity, only moderate in- 
terobserver reliability and reproducibility have 
been shown by Sidor et al.31 In their series, total 
reliability among five observers was only 32%, 
with 88% of fractures being similarly graded by 
three of five observers. Reproducibility pre 
dictably was much higher for shoulder special 
ists compared with other, less experienced ob 
servers. Bernstein et al5 reevaluated the Neer 
system and compared computed tomography 
scans and plain radiographs. The former slightly 
increased reh'ability but not reproducibility.

AO/Association for the Study of 
Internal Fixation Classification
The AO/Association for the Study of Internal 
Fixation classification uses the morphologic 
features of the fracture to guide classification 
and management.23 The main three types are as 
follows: Type A, unifocal extraarticular (two- 
part); Type B, bifocal extraarticular (three-part, 
including metaphyseal extensions); and Type 
C, articular fractures (generally involving the 
anatomic neck).

These three groups relate to the likelihood 
of vascular injury. With Type A fractures, the 
vascular supply is essentially intact, making 
avascular necrosis unlikely. In Type B frac 
tures there is some risk of avascular necrosis 
because there has been partial compromise 
of the blood supply. In Type C fractures, a 
high probability of having avascular necrosis 
develop exists because the fracture segments 
have no significant blood supply. These three 
..;^la types arc. ^uultionilly divided-into 
groups and subgroups. Complete definitions 
can be obtained by referring to the book on 
classification of fractures by Muller et al.23

Siebenrock and Gerber32 assessed the reli 
ability and reproducibility of the AO/Associ 
ation for the Study of Internal Fixation clas 
sification and compared it with the 
classification by Neer. Reliability and repro-
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ducibility were better for the AO/Associa- 
tion for the Study of Internal Fixation classi 
fication than for the Neer classification. 
However, once the fractures were further 
classified according to AO/Association for 
the Study of Internal Fixation groupings and 
subgroupings, results deteriorated pre 
dictably. These results suggest that the 
AO/Association for the Study of Internal 
Fixation basic three type system is a valid 
classification system, but attempts to classify 
further do not confer any additional great ad 
vantage in the clinical field when making a 
management decision.

RATING SYSTEMS

Most studies of outcomes in proximal humeral 
fractures use shoulder scoring systems which 

...oripinally. were developed to .measure .out 
comes of surgery for degenerative shoulder 
problems, in particular after replacement 
arthroplasty. Many different methods are used 
for assessment of shoulder function. All essen 
tially are based on allocating weighted scores 
to each aspect such as pain, function (ability to 
perform specific activities of daily living), 
range of movement (ROM), and muscle power. 
The scores then are combined and outcome is 
determined by the overall score; however, with 
different systems being used, direct compari 
son becomes impossible.

Neer et al28 published an assessment system 
for replacement arthroplasty for glenohumeral 
arthritis in 1982. Their scoring system in 
cludes nonclinical elements, that is, the degree 
of anatomic reconstruction as assessed radi- 
ographically, and scores for pain, function, sta 
bility, and motion. It has been the most com- 

• monly tiscd scoring system in the Uiiiicci 
States. Subsequent modifications to the Neer 
et al scoring system were made by the Ameri 
can Shoulder and Elbow Surgeons, as reported 
by Barrett et al2 who developed a profonna on 
which most of the same variables were 
recorded but scoring only pain (according to a 
visual analogue score) and function (based on 
10 activities of daily living, graded according

to difficulty). The American Shoulder and El 
bow Surgeons system also incorporates stabil 
ity (assessed by surgeon and patient) and spe 
cific physical signs such as tenderness and 
impingement. The intention is that this system 
will become widely used and permit quantita 
tive comparisons between studies.

The Constant-Murley7 scoring system is the 
most widely used in Europe and, similar to the 
American Shoulder and Elbow Surgeons 
Shoulder Evaluation, combines the patient's 
subjective pain and function scores with ob 
jective assessment for ROM and muscle 
strength. The Constant-Murley score includes 
weighted elements of the subjective and objec 
tive parameters, whereas the American Shoul 
der and Elbow Surgeons score consists of sub 
jective ratings only (50% pain, 50% function).

Other systems less commonly used in- 
. elude the TTniversitv f*f California .at J, °? A.r>-. 
geles system 1 which includes the same para 
meters as the Constant-Murley system, with 
the addition of patient satisfaction rating; 
function, pain, and ROM are totalled sepa 
rately, so a poor result in one area will not be 
concealed by good results in the other areas.

IMAGING
Plain Radiographs
The assessment of proximal humeral fractures 
requires three good quality plain radiographs 
(the trauma series): (1) anteroposterior in the 
scapular plane; (2) lateral in the scapular plane; 
and (3) axillary view. Axillary views often are 
difficult to obtain in the acute situation, and the 
patient must be given adequate analgesia. It is 
important to persevere to obtain adequate im 
ages, although often only the first two views 

"aio acccptcu as-a coiripruiiiise. ii cue fraciiue 
pattern cannot be defined fully using these 
views, or if these views cannot be obtained sat 
isfactorily, transthoracic or rotational views 
sometimes are used.

Computed Tomography
Where insufficient information is available 
from plain radiographs, additional definition
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is possible by the use of computed tomogra 
phy (CT), particularly if three-dimensional re 
construction is available.

Magnetic Resonance Imaging
Magnetic resonance imaging increasingly is 
being used to image more complex three- 
and four-part fractures, with the additional 
advantage of being able to provide informa 
tion about the state of the rotator cuff.

PRINCIPLES OF MANAGEMENT

This review deals specifically with three- and 
four-part fractures. The treatment options are 
outlined in Table 1. Clearly, the more displaced 
and comminuted the fracture, the greater the 
likelihood of nonunion or avascular necrosis. 
In three- and four-part fractures, the pull of the 
.pectoralis maior tends, to-bring, the humeral 
shaft anteromedially in relation to the humeral 
head. Three-part fractures may involve either« 
the greater tuberosity or the lesser tuberosity. 
Where the greater tuberosity has fractured, the 
humerus is pulled into internal rotation by the 
subscapularis acting via the intact lesser 
tuberosity. Where the lesser tuberosity is de 
tached, the unopposed infraspinatus and teres 
minor act to rotate externally the humerus via 
the intact greater tuberosity. It is helpful to bear 
this in mind when closed manipulation is un 
dertaken. In four-part fractures the head lies 
completely free, often displaced from the gle- 
noid but not subject to the pull of muscle at 
tachments.

Jn general, three-part displaced fractures 
are treated by open reduction and fixation. 
One of the goals of such surgery is to provide 
rigid enough fixation to allow early mobi 
lization, iu foui-part fractures, the relative 
merits of reduction and fixation against 
hemiarthroplasty are more controversial.

TREATMENT OPTIONS

Conservative Management
If a decision is made to treat a three- or four- 
part fracture conservatively for reasons of pa

tient health or surgical inexperience, the pa 
tient usually is placed in a collar and cuff sling 
to allow gravity to act on the fracture. A hang 
ing cast increases the degree of traction and 
may distract the fracture. Naturally, in a re 
cumbent patient where the arm cannot hang 
vertically, these principles do not apply and 
this must be taken into consideration when 
planning treatment of the fracture.

Closed Manipulation
As mentioned previously, an understanding of 
the pull of remaining muscle attachments will 
increase the chances of a successful closed re 
duction. Repeated attempts at closed reduction 
should be avoided because the risk of neurovas- 
cular damage is high, particularly in four-part 
fractures. The fracture position may deteriorate 
and additional comminution may be created.

External Stabilization
Percutaneous Pins
Temporary insertion of pins may be used to aid 
closed reduction, or they may be left in situ for 
4 to 6 weeks to hold the reduction. Normally, 
2.5-mm AO threaded wires are used for this 
purpose. The usual sites of insertion are two 
wires from above the deltoid insertion into the 
humeral head, one wire from the greater 
tuberosity to the medial humeral shaft, and an 
optional fourth wire from the anterior humeral 
shaft into the humeral head.

Transcutaneous Pins and External
Fixation
The use of half pins and external fixation has
been described. A transcutaneous Steinmann
pin is used to reduce the humeral head, and
two half pins placed in the humeral head are

1, .-. . - . r . _ t t.' <"connecic-G co uirec jjikis ur uic nuiucriii ijudu 
by a neutralizing bar, after which the Stein 
mann pin is removed.

Ilizarov Frame Fixation 
The use of the Ilizarov system to stabilize 
proximal humeral fractures has been ex 
pounded by devotees to this technique. It has 
the advantage of allowing reduction and stabi-
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TABLE 1. Treatment Options

General Options Specific Options
Initial immobilization 
Closed reduction 
External stabilization

Open reduction and internal fixation

Excisional arthroplasty 
Hemiarthroplasty

Followed by early motion
Followed by initial immobilization and then early motion 
Percutaneous pins
Transcutaneous pins and external fixator 
Ilizarovframe 
Screw fixation
Figure of eight tension banding and Kirschner wires 
Buttress plating 
Fix-Clip system
Intramedullary nailing including Rush nails, 

rods with screw fixation facility

lization of such fractures while minimizing 
disruption to soft tissues and blood supply to 
the individual fragments. Later modifications 
can be made to alter alignment if required.

Clearly, the less displaced and larger the 
fracture segments are, the easier is the appli 
cation of the wires or half pins. The surgeon 
needs to possess extensive experience with 
the technique in general and pay particular re 
gard to the safe crossing angles for transfixion 
pins. These are described, along with cross 
sectional anatomy dissections, in Ilizarov 
technique texts.3 Distal stabilization is rela 
tively easy with half pins mounted to full 
rings. Proximally, half rings or 5/s arches are 
required and connected to either thin transfix 
ion wires (if necessary, using olive wires to 
reduce fragments) or half pins or both.

Open Reduction and Internal Fixation
Screw Fixation
Open reduction and screw fixation has been 
used lor proximal humeral fractures, but more 
recently the use of percutaneous cannulated 
screws has been recommended, because this 
technique minimizes soft tissue disruption.

Figure of Eight Tension Banding and 
Kirschner Wires
The use of two tension band wires for each 
tuberosity, anchored through a drill hole in

the humeral shaft, can provide stable fixa 
tion. These often are supplemented by a 
Kirschner (K) wire in each tuberosity. Multi 
ple strong, nonabsorbable sutures in a figure 
of eight tension band, instead of wire also 
can be used.

Buttress Plating
Various plates have been used as a lateral 
buttress, including blade plates, semitubular 
plates, and cloverleaf plates. A common er 
ror is placing of the plate too high on the 
greater tuberosity, resulting in impingement 
against the acromion. Extensive soft tissue 
stripping may result from the use of a but 
tress plate, with potential devascularization 
of the fracture fragments.

Fix-Clip System
In the authors unit, the use of thin wires trans 
fixing fracture fragments and mounted in se 
ries connected to clips stabilized with cortical 
screws has proven an ttteciive method "oi 
providing fracture fixation. The Fix-Clip sys 
tern (Confix, Corin, Cirencester, United 
Kingdom) (Fig 2) requires open reduction of 
the fracture fragments but with less extensive 
soft tissue stripping than for plating. It is par 
ticularly useful in patients with osteoporotic 
bone where conventional screws will not ob • 
tain sufficient purchase. The system is quick



24 Bees et al
Clinical Orthopaedics 

and Related Research

Fig 2. Radiograph showing the Fix-Clip sys 
tem. This is a system of clips and K wires used 
in the authors' unit to internally fix three- and 
four-part fractures of the proximal humerus.

to mount and provides firm fixation even in 
the most fragile of bone.

Intramedullary Fixation 
At present, no published studies show good 
results for intramedullary devices in the man 
agement of three- and four-part fractures, be 
cause they are unable to control the displaced 
tuberosity(ies). Implants that have been used 
include Rush pins, Ender's nails, and various 
other intramedullary nails with options such 
as interlocking screws ana proximal umbrel 
las, to confer additional stability.

Excisional Arthroplasty
Although rarely used primarily, excisional 
arthroplasty occasionally is used as a salvage 
procedure for failed fixation of complex frac 
ture dislocations of the proximal humerus, or 
for infection after hemiarthroplasty.

Hemiarthroplasty
The first reported use of hemiarthroplasty for 
three- and four-part fracture dislocations was 
by Neer et al25 in 1953, and the original de 
sign was revised in 1973 to the version that is 
still the most commonly used prosthesis. 
There are two standard stem lengths avail 
able, 125 mm and 150 mm, three stem sizes, 7 
mm, 9.5 mm, and 12 mm, and two head sizes, 
15 mm and 22 mm. The larger head size has 
an improved mechanical advantage but it may 
be too large for the rotator cuff, necessitating 
use of the smaller head. Below the head are 
holes for anchoring fixation of the tuberosities 
and rotator cuff. Because there is considerable 
variability between the dimensions and shape 
(particularly inclination and retroversion) of 
the proximal humerus between individuals, 
modular prostheses have been developed to 
give a more anatomic result and aiiow cioiioU 
tensioning of the soft tissues. Bipolar designs 
also are available and have been advocated 
for use in the younger patient.

SURGICAL APPROACHES
Reconstruction or replacement of the proxi 
mal humerus requires an adequate exposure 
to allow full assessment of the injury and al 
low optimal repair. Once the region as been 
exposed, soft tissue dissection around the 
fracture fragments should be kept to a mini 
mum. A superolateral deltoid splitting ap 
proach only allows a maximum of 5 cm 
exposure before the axillary nerve is endan 
gered. This approach is suitable for surgery 
to an isolated greater tuberosity fracture or 
for intramedullary stabilization of a two- 
part extraarticular fracture. For all other sur 
gical interventions, a deltopectoral incision 
is preferred. This has the advantage of distal 
extensibility to an anterolateral exposure of 
the humerus. The cephalic vein should be 
isolated and preserved with proximal and 
distal linen ties for control and retraction. 
The deltoid can be retracted without release 
of its acromial origin, which can impair 
postoperative movement and strength sen-
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ously. The exposure can be improved by re 
lease of the proximal insertion of the pec- 
toralis major into the lateral lip of the bicipi- 
tal groove. However, care must be taken to 
avoid damaging the anterolateral branch of 
the anterior circumflex humeral vessels.

TIMING OF SURGERY
Review of outcomes after different surgical 
procedures showed operation times between 0 
to 10 days after injury. There did not seem to 
be any advantage to either immediate or de 
layed surgery. For the patient's comfort, it 
would seem advisable to proceed with surgery 
as soon as all preoperative examinations and 
management are completed. In cases of com 
minuted fractures accompanied by disloca 
tion, the tenuous blood supply via the soft tis 
sues will be under considerable tension. Open 
rwducaon siiooiu> be-'undertaken Without un^ 
due delay. However, the potential complexity^ 
of this surgery dictates that the procedure only 
should be undertaken with experienced med 
ical and scrub teams present, which precludes 
out of hours surgery.

COMPLICATIONS OF SURGERY

Numerous complications of proximal humeral 
fractures have been reported; these either may 
be a primary result of the initial injury, or sec 
ondary to its management. Neurovascular in 
jury is particularly well recognized.

Neurologic Injury
Stableforth34 reported an incidence of 6.1% of 
brachial plexus injury in proximal humeral 
fractures. Isolated axillary nerve injury is 
common, and the importance of assessment of 
nerve function ai the outset must be stressed.

Vascular Injury
Stableforth also showed a 4.9% incidence of 
arterial injury with displaced fractures; most 
commonly affect the axillary artery. The pres 
ence of an intact radial pulse does not exclude 
an arterial injury, so the possibility must be 
kept in mind.

Avascular Necrosis
A high incidence of avascular necrosis exists 
with three- and four-part fractures, resulting 
in pain and stiffness, and it may occur after 
two-part fractures. Hagg and Lundberg 14 re 
ported an incidence of 3% to 14% with three- 
part fractures and 13% to 34% with four-part 
fractures, using closed reduction.

Other complications
These include associated thoracic injury includ 
ing pneumothorax and hemothorax; nonunion 
(uncommon); malunion, often with associated 
avascular necrosis; adhesive capsulitis; myosi- 
tis ossificans; and infection.

REHABILITATION

H'-i^bsr nnd Neer17 developed a iiuso phase 
rehabilitation program which now has be 
come more widely adopted. The phases are 
as follows.

Phase I—passive assisted exercises: These 
are started as early as possible after opera 
tion, depending on the stability of fixation 
and the patient's condition, and consist ini 
tially of pendular circumduction. Later other 
passive exercises are added, starting with ex 
ternal rotation, then flexion and extension.

Phase n—active exercises: These start at 
approximately 6 weeks when there is radi- 
ographic evidence of healing, and include 
some resisted and stretching exercises.

Phase HI—resisted exercises and strength 
ening: At 3 months, the amount of resistance 
is increased to develop the patient's muscu 
lar strength. After surgery, the surgeon will 
wish to tailor the patient's rehabilitation pro- 
grain based on the' degree of disruption to the 
muscle attachments, and on how strongly 
soft tissue reattachment and bony fixation 
was achieved. Nonetheless, in most pub 
lished papers the authors advocate beginning 
passive movements as early as possible, al 
though there is more variability between rec 
ommendations as to the timing of active 
movements.
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REVIEW OF LITERATURE

Although there have been a few reports of 
good results with closed reduction of three- 
part fractures,23 -36 in general the results with 
three- and four-part fractures are poor, with as 
many as 'A developing avascular necrosis, 
and a high incidence of malunion and pain. In 
1984 Stableforth34 performed a prospective 
study comparing conservative management 
with hemiarthroplasty for four-part humeral 
fractures, using his own assessment criteria 
based on restoration of function. The average 
age of patients treated operatively was 65.6 
years, and of patients treated nonoperatively 
was 70.1 years. He showed unsatisfactory re 
sults with conservative management attribut 
able to the high incidence of avascular necro 
sis and posttraumatic arthritis. The success of

temporary percutaneous pin in the humeral 
head to aid realignment, as described by Din- 
gley and Denham. 10 External fixation for 
proximal humeral fractures has not become 
widely used mainly because of problems of 
pin site infection and low patient acceptabil 
ity. Kristiansen and Kofoed20 reported good or 
acceptable functional results at 1 year in nine 
of 12 patients treated by transcutaneous re 
duction and external fixation.

Historically it was Neer in 197026-27 who 
introduced modern ideas as to the manage 
ment of three- and four-part fractures of the 
proximal humerus. He treated three-part frac- 

v tures with internal fixation, obtaining 63% ex 
cellent or satisfactory results. Those four-part 
fractures which he treated with internal fixa 
tion failed (100%), whereas of those he 
treated with primary hemiarthroplasty 96% 
had excellent or satisfactory results.

During the next 2 decades, work published 
by a number of groups, including Szyszkowitz 
et al,35 Jakob et al, 1 " Siebler and Kuner,32 and 
Hawkins et al, 14 suggested that internal fixa 
tion of three- and four-part fractures could pro 
duce good outcomes. Siebler and Kuner 
achieved 79% excellent or satisfactory results 
with internal fixation of three-part fractures,

and 24% excellent or satisfactory results with 
fixation of four-part fractures, compared with 
Neer's 0%. These results were reviewed in 
1993 by Szyszkowitz et al35 and compared fa 
vorably with their own published results of 
70% excellent or satisfactory outcomes with 
internal fixation of three-part fractures, and 
22% with four-part fractures. Szyszkowitz et 
al reminded that, where there is failure of in 
ternal fixation, hemiarthroplasty generally can 
be used secondarily as a salvage procedure.

In the more recent literature, the trend 
seems to have moved toward internal fixation 
as a primary goal. It is difficult to make direct 
comparisons between results because study 
groups differed substantially in age, fixation 
methods, and postoperative assessment crite 
ria. Therefore, the authors considered papers 
individually before drawing conclusions. The 
•srHicn31-.5£s?-{>f tha-four-jjart- valgus impacted 
fracture must be emphasized. In 1991 Jakob 
et al 19 showed a much lower rate of avascular 
necrosis for this particular fracture pattern 
than with others. This series of 14 fractures, 
treated either with closed reduction and per 
cutaneous K wires or with minimal internal 
fixation obtained 74% excellent or satisfac 
tory results (using Neer criteria) at an average 
4-year followup. In 1997 Resch et al29 pub 
lished the results of a 4-year study of nine 
three-part fractures and 18 four-part fractures 
treated with percutaneous reduction and 
screw fixation. The patient's average age was 
54 years, with followup of 2 years using the 
Constant-Murley score. Average Constant- 
Murley scores of 91% for three-part fractures 
and 87% for four-part fractures were ob 
tained. Thirteen of 18 four-part fractures were 
of the valgus impacted type.

in i?yo Daicier el tu5 described1' treating 
four-part fractures with tension band wiring 
and K wires. The mean age of their patients 
was 59 years and they reviewed 33 of 35 pa 
tients at an average of 7 years postoperativeiy. 
Seven patients had four-part fracture disloca 
tions. Results were excellent or satisfactory in 
64% according to the criteria of Neer, but em 
phasis was on the active, healthy patient
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Darder et al suggested that two groups, those 
with significant comminution plus fracture 
dislocation, and patients older than 75 years, 
should be treated with herniarthroplasty. How 
ever, in 1997 Zyto et al37 compared tension 
band wiring with nonoperative management in 
40 patients with displaced three- and four-part 
fractures with a mean age of 74 years. Using 
the Constant-Murley system they found no 
significant differences between the groups in 
pain (mild), ROM, power, and function 
(good). The mean overall scores were 60% in 
the surgically treated patients and 65% in 
those treated conservatively, suggesting that in 
this elderly group, initial conservative man 
agement may produce acceptable results.

In 1994 Esser11 treated 16 three-part and 
10 four-part fractures using a modified 
cloverleaf plate. The average age of the pa 
tients was 55 .ye.ars. and ppstprifj?jHv?.J!J« 
sessment used the American Shoulder and 
Elbow Surgeons' rating.3 At an average fol-- 
lowup of 6 years, results were excellent or 
good in 92%. There were two failures, both 
in patients who had a fracture dislocation. 
Cornell et al8 used a screw and tension band 
technique for 13 proximal humeral fractures, 
but there were no four-part fractures in their 
study and only five three-part fractures. On 
the Hawkins rating scale of shoulder func 
tion, 80% of patients had good results.

In 1993 Hawkins and Switlyk16 looked at 
prosthetic herniarthroplasty in two three-part 
and 18 four-part fractures. The average age of 
the patients was 64 years, and the emphasis of 
treatment was on reconstruction of the rotator 
cuff. The University of California at Los An 
geles shoulder rating scale was used and re 
sults were variable. Most patients obtained 
good pain relief, but those patients uui. icceiv- 
ing postoperative physiotherapy regimens or 
in whom rotator cuff reconstruction had been 
difficult had poor functional results.

DISCUSSION

The ideal management of the three- and four- 
part proximal humeral fractures should result

in a pain free, fully functional shoulder and 
upper limb. The vascularity of the humeral 
head may be ignored if herniarthroplasty is 
used, but if fixation is being undertaken the 
arterial anatomy must be understood during 
exposure. In most papers, minimal exposure 
and soft tissue stripping is advocated, imply 
ing that the best method would be the one that 
involves least disruption to soft tissues and 
the minimal fixation necessary to maintain 
stability with early postoperative mobiliza 
tion. It follows that if fixation is to be success 
ful, it ideally should be undertaken by a sur 
geon familiar with the techniques available. 
No papers described significant difficulties in 
obtaining stable fixation sufficient to prevent 
early mobilization, although problems can 
arise in osteoporotic bone in the elderly.

Inevitably, some of the fixation tech- 
nifflw^y^A'^'.y?- "-""^-v-^K^of soft tissue 
stripping than others. Although published re 
sults are still awaited, the Fix-Clip system 
offers stable fixation while requiring mini 
mal soft tissue dissection. Resch et al29 pre 
sented another attractive method using per 
cutaneous techniques for reduction and for 
fixation with cannulated screws. Their suc 
cess in minimizing soft tissue disruption was 
reflected in their good results.

Darder et al9 also presented excellent re 
sults with their tension band wiring technique, 
but their group of patients was particularly 
young (mean age, 59 years): This group can 
be expected to have better quality bone, and 
greater motivation for postoperative rehabili 
tation. Comparison with the series of Zyto et 
al37 shows no benefit from tension band fixa 
tion in the more elderly group. These papers 
illustrate the need to consider the patient's age 
and iiiesiyie and their bone qualify and frac 
ture pattern in making a management deci 
sion. The rates of avascular necrosis and fail 
ure of fixation are higher in fracture 
dislocations than in uncomplicated fractures, 
but the results of Darder et al show that these 
still can be treated successfully with fixation, 
although others have not been able to repro 
duce this success.
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On the basis of the recently published 
studies, the authors recommend that four- 
part fractures can be treated successfully, by 
reduction and fixation, and this should be 
considered as the primary procedure. How 
ever, it is suggested that older patients, 
who, because of osteoporotic bone, tend to 
have more comminuted fractures, often as 
sociated with a humeral head dislocation, 
should be treated with a single procedure, 
that is, a hemiarthroplasty. In the absence of 
an associated dislocation, conservative 
management may be used initially in some 
elderly patients, with acceptable results.

It is also evident from this review that 
there is a need for uniformity in postopera 
tive assessment criteria. The variety of as 
sessment methods used in different publica 
tions, because of individual familiarity with 
a given system ?.nd an un^rst^rvd-bJo.^luc 
tance to revise this during one's personal se 
ries of cases, makes direct comparison be«- 
tween studies difficult. To permit rational 
evaluation of different series, however, a sin 
gle set of standards is required. The authors 
recommend the Constant-Murley7 scoring 
system as having the appropriate level of de 
tail without being overly complex.
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Diagnosis and Imaging Studies of 
Traumatic Hip Dislocations in the Adult
R. Adam Brooks, MA, BM, BCh; and William J. Ribbans, BSc, MCh

Traumatic dislocation of the hip represents a 
major injury that is associated with significant 
morbidity. In particular, the risk of osteonecro- 
sis of the femoral head is greatly affected by the 
time it takes to reduce the hip. Therefore, thor 
ough understanding of the clinical and radio- 
logic features is essential if this injury is to be 
recognized and treated promptly. Most patients 
present in severe distress after a high-energy in 
jury such as a motor vehicle accident. Associ 
ated injuries, particularly of the knee, are com 
mon and the leg usually is held in a specific 
posture characteristic of the direction of dislo 
cation. Plain anteroposterior radiographs of the 
pelvis will clearly show the dislocation in most 
patients but lateral views or a computed tomog 
raphy scan may be required to confirm the di 
agnosis and to show the direction if the signs are 
subtle. Associated acetabular wall fractures and 
femoral head fractures also may be identified by 
computed tomography scans. After reduction, 
plain radiographs alone are not adequate to as 
sess reduction; computed tomography is more 
sensitive in detecting osteochondral fragments 
and may reliably detect residual subluxation of 
2 mm in any part of the joint. Magnetic reso 
nance imaging is useful in detecting changes of 
osteonecrosis but rarely is indicated in the early 
treatment of this condition.

From the Department of Orthopaedics, Northampton 
General Hospital, Northampton NN1 5BD, UK.
Reprint requests to R, Adam Brooks, MA, BM, BCh, 
175 Godstow Road, Wolvercote, Oxford 0X2 8PG, UK.

Traumatic dislocation of the hip accounts for 
2% to 5% of all joint dislocations.6-21 Failure to 
recognize this injury promptly, and consequent 
delay in reduction, is associated with a signifi 
cantly poorer prognosis, particularly with a 
higher incidence of osteonecrosis of the femoral 
head.6 -30 '39 Therefore, traumatic hip dislocation 
is a true orthopaedic emergency. Although in 
many cases the patient presents with obvious 
signs of major injury, there are numerous cir 
cumstances in which clinical and radiologic 
signs may be subtle. After major trauma, a high 
level of suspicion is required to ensure that this 
significant injury is not overlooked.

CLINICAL FEATURES

History and Mechanism of Injury
The majority of patients with a dislocated hip 
have been involved in a motor vehicle accident, 
either in a car or on a motorcycle. Posterior dis 
location frequently results from a dashboard in 
jury in which the flexed hip is pushed posteriorly 
by an impact of the knee on the car dashboard 13 ; 
as many as 26% of patients may have a signifi 
cant associated knee injury with patellar frac 
tures present in 4%.20 '57 Anterior dislocations 
are less common and account for 10% of all hip 
dislocations6 -42 ; they may be caused by levering 
the hip out by forcible external rotation of the 
abducted hip or by forced extension of the 
straight limb such as during ejection from a ve 
hicle. 13 One percent of hip dislocations occur bi-

15
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laterally, 13 and rarely the dislocation may be an 
terior on one side and posterior on the other.3 - 
5,21,37,54 Central dislocations represent major 
fractures of the acetabular floor and are more ap 
propriately considered with acetabular fractures 
rather than with dislocations of the hip.

Position of Limb
Patients who are conscious may present in se 
vere distress with the affected lower limb held 
in a typical posture; with posterior dislocation, 
the leg is held in adduction, flexion, and inter 
nal rotation. Flexion, abduction, and external 
rotation may be seen in the obturator variety of 
anterior dislocation. Patients with iliac or pu 
bic varieties of anterior dislocation may pre 
sent with the lower limb in full extension with 
neutral rotation or external rotation and there 
fore the anterior dislocation may mimic the 
appearance of a proximal femoral fracture. 25 
Rare cases of inferior dislocation are reported 
(luxatio erecta) in which the hip is held in ex 
treme flexion, such that the knee, which also is 
flexed, is on the chest.4 ' 8

The dislocated femoral head may be promi 
nent in the buttock when posteriorly dislocat 
ed27 -43 or in the femoral triangle in anterosupe- 
rior dislocations.45 '52 Traumatic dislocation of 
the hip usually results in shortening of the af 
fected limb. However, patients who present 
with the pubic variant of anterior dislocation 
may have apparent lengthening of the limb 
when compared with the uninjured side. Fur 
thermore, inferior migration of the greater tro- 
chanter may result in a lateral hollow that may 
be detected by comparison with the opposite, 
noninvolved limb.34-45

Problems in Diagnosis
The diagnosis may be subtle in numerous cir 
cumstances. Patients who are unconscious and 
those with multiple injuries may not be able to 
localize symptoms to the hip. 19 Associated in 
juries, such as an ipsilateral fracture of the 
shaft or neck of the femur, may mask the typ 
ical posture described above. 27 >52 -57

Although hip dislocation usually occurs as 
the result of a high-energy injury, numerous re

ports suggest that dislocation may follow less 
dramatic injuries such as a simple fall (in elderly 
patients),25 while jogging,58 dancing,4'22 -24 or af 
ter convulsions.49 Patients with connective tis 
sue disorders or joint laxity such as Ehlers- 
Danlos or Down's syndrome may be more 
prone to dislocation38 and such a history should 
show the possibility of hip dislocation after rel 
atively minor injuries.

Associated Injuries
Associated injuries, including visceral injuries, 
are common in the affected limb and elsewhere. 
Knee injuries and fractures of the patella in par 
ticular are recognized as accompanying poste 
rior dislocations as described above.

Neurologic injuries are common; 7% to 13% 
of patients may have a nerve palsy affecting ei 
ther sciatic or peroneal nerve6 - 13 ' 14 ' 30 as a result 
of either direct pressure of the head of the femur 
on the nerve or stretching the nerve by internal 
rotation. 14 Direct vascular compromise to the 
lower limb is uncommon, but may occur as a re 
sult of arterial or venous occlusion. 16 -42

IMAGING STUDIES

The role of imaging studies is fourfold: (1) to 
confirm the diagnosis, to assess the pattern of 
the dislocation, and to identify associated in 
juries, in particular fractures of the acetabu- 
lum and femoral head; (2) to assess the ade 
quacy of reduction and to indicate whether 
open surgical intervention is required; (3) to as 
sist with planning when surgical reconstruction 
is indicated; and (4) to allow an assessment of 
prognosis. Plain radiographs remain the inves 
tigation of choice during the phase of emer 
gency treatment of a patient with a hip disloca 
tion whereas computed tomography (CT) is 
invaluable in planning definitive treatment. 
Only in rare cases will additional studies influ 
ence treatment.

BEFORE REDUCTION

A plain anteroposterior (AP) radiograph of the 
pelvis now is considered mandatory after ma-
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jor trauma, even when few signs point to in 
jury in this region. 11 Although this will readily 
show dislocation in the majority of patients, it 
should be supplemented by either lateral or 
oblique radiographs if there is any doubt con 
cerning the presence of a dislocation.30 Lateral 
or oblique Judet views also are essential in 
evaluating associated acetabular and femoral 
head or neck fractures.55 '57

When the hip is dislocated posteriorly, the 
femoral head will lie superior to the acetabu- 
lum with the femur in adduction and internal 
rotation. Therefore, the lesser trochanter will 
be less visible than usual (Fig 1). If the femoral 
head lies immediately behind the acetabulum, 
it initially may appear to lie within the cup. 
However, the femoral head may appear 
smaller than the uninvolved side because it 
lies farther from the ray source, and the dislo 
cation may be confirmed with a lateral radi 
ograph.

Anterior dislocations lie in three patterns; 
the most common pattern is the obturator dis 
location in which the femoral head is seen 
overlying the obturator foramen associated 
with abduction and external rotation of the fe 
mur (Fig 2). The superior dislocations, which 
may be divided into pubic and iliac types, are

less common and account for 11% of anterior 
dislocations. 16 These may be difficult to dis 
tinguish from posterior dislocations because 
both may come to overlie the iliac blade; the 
superior dislocation usually is associated with 
external rotation; this brings the lesser tro 
chanter into prominence, and the femoral head 
will be expected to be larger than the normal 
side, because of the proximity to the ray source. 
This latter sign, however, may be so subtle as to 
be valueless. 5

Plain radiographs, including Judet views, 
also are important in the evaluation of associ 
ated fractures. Sixty percent of posterior dislo 
cations are associated with a fracture of the ac 
etabulum; these fragments may interfere with 
reduction or result in instability after reduction. 
More importantly, an injury that appears to be 
primarily an acetabular fracture may mask an 
occult hip dislocation that requires urgent re 
duction before delayed acetabular reconstruc 
tion. This has been reported especially in asso 
ciation with transverse and T type fractures of 
the acetabulum.50 Likewise, femoral shaft frac 
tures may coexist with a hip dislocation and 
this association has been missed in as many as 
54% of patients;27 the distal femur then usually 
will lie in abduction, masking the adduction of

Pig 1A-B. A patient with posterior dislocation of the right hip with a posterior acetabular wall fracture 
is shown. (A) A plain radiograph shows that the leg is shortened, adducted and internally rotated (the 
lesser trochanter is less prominent than usual). (B) Computed tomography scan obtained after reduc 
tion at the level of the fovea shows that most of the posterior wall has been fractured; this hip was un 
stable.
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Fig 2A-C. (A) Radiograph showing obtu 
rator variety of anterior dislocation of the 
right hip. (B) Radiograph obtained after 
reduction shows flattening of the femoral 
head resulting from an indentation frac 
ture. (C) Computed tomography scan of 
the same patient shows subtle changes of 
the indentation fracture.

the posteriorly dislocated hip. 13 -57 Therefore, if 
the usual maxim of obtaining radiographs of 
the joint above and below a fracture is not ad 
hered to, this injury may be missed.

Computed tomography scanning rarely is 
required before reduction of the dislocated hip. 
If there is any doubt concerning the presence of 
a dislocation, a few coarse cuts of a CT scan 
may be easier to obtain than either lateral or 
oblique radiographs (Fig 3). This is particu 
larly true in cases of multiple trauma; the pa 
tient may require a CT scan of the head or ab 
domen and it is convenient to scan the hip at the 
same time. An urgent CT scan also may define 
the nature of a mechanical block after a failed 
attempt at closed reduction. 26 -39 A CT scan

may show gas bubbles within the hip capsule 
(Fig 4); these nitrogen bubbles form as a re 
sponse to a vacuum phenomenon created by 
traction forces on the lower limb. 17 Typically, 
forces between 400 and 600 N are required to 
produce bubbles' and these forces are ex 
ceeded, for example, during ejection from a ve 
hicle. Occasionally intracapsular gas bubbles 
will be observed as an incidental finding dur 
ing a scan of the pelvis which is performed for 
other reasons. This indicates a recent disloca 
tion of the hip. Fairbairn et al 17 found intracap 
sular gas bubbles present on the CT scans of 13 
of 16 patients (81%) after reduction of a dislo 
cated hip, and in 91% of patients who under 
went CT scanning within 4 hours of admission
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Fig 3. Emergency coarse cuts of a CT scan, al 
though not of diagnostic quality, confirm the pres 
ence of a dislocation of the right hip and the di 
rection without having to reposition the patient.

to the hospital. Of 64 patients who had suffered 
pelvic trauma without dislocation, only two 
had intracapsular gas bubbles but both patients 
had been victims of penetrating trauma. Intra 
capsular gas bubbles seen as an incidental find 
ing suggests the possibility of a recent occult 
dislocation that has been reduced before imag 
ing. This finding also has been reported as a re 
sult of bowel perforation in association with a 
central dislocation of the hip.7

AFTER REDUCTION

Adequacy of Reduction and Presence of 
Loose Bodies
Plain radiographs should be obtained after re 
duction. The radiographs should be examined

Fig 4A-C. (A) Radiograph showing posterior 
dislocation of the right hip with femoral head frac 
ture. (B) Computed tomography scan obtained 
after reduction shows gas bubbles within the cap 
sule (arrow). (C) A computed tomography scan 
also confirms femoral head fracture with loose in- 
Particular osteochondral fragments.
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carefully not only to check reduction but also 
to identify associated femoral head and ac- 
etabular wall fractures. 55 However, plain radi 
ographs alone are not reliable in assessing ad 
equacy of reduction in the presence of an 
acetabular fracture. Chondral and osteochon- 
dral fragments commonly are retained in the 
joint after reduction 13 (Fig 4). These frag 
ments often are visible on CT scans but not on 
plain radiographs29 -32'51 - 53 and may result in 
persistent subluxation. Baird et al2 obtained 
plain radiographs and CT scans on hips from 
cadavers into which 2 to 4 mm spacers had 
been inserted. Subluxation of 2 mm was not 
detectable by plain radiographs although 4 
mm subluxation could be detected. Computed 
tomography accurately identified the presence 
of spacers in any part of the hip. Frick and 
Sims, 18 however, suggest that, in those cases 
of dislocation without fracture as seen on plain 
radiographs, plain radiography alone is ade 
quate to assess reduction. In their study of 23 
such patients, CT scans revealed two small 
posterior wall fractures and one small osteo- 
chondral fracture, but no patient had retained 
loose bodies and in none of the patients was 
the treatment influenced by the CT scan. 18 
However, occult loose bodies within the hip 
have been seen on CT scans in as many as 33% 
of patients after posterior hip dislocation when 
those patients who have an associated poste 
rior acetabular wall fracture were included in 
the study.9-29 Foreign bodies after penetrating 
trauma also may be poorly seen on plain radi 
ographs. Nassif et al41 report a 25 X 20 X 12 
mm gear-lever handle that was not visible on 
plain radiographs or CT scans, but which re 
sulted in persistent subluxation of the joint.

Acetabular Wall Fractures and 
Assessment of Stability
Assessment of stability of the hip is important 
in planning additional treatment. The diagnosis 
of instability may be made from a combination 
of clinical and radiologic factors. In the radio- 
logic assessment done after a posterior disloca 
tion, the presence and size of a posterior wall 
fracture is the most important determinant (Fig

1). Although plain radiographs including oblique 
views may show the presence of a fracture, CT 
scans are superior in assessing contribution to 
stability. In a study of cadavers, Keith et al33 
performed sequential osteotomies of the poste 
rior wall until the hip became unstable when 
placed in 90° flexion and 20° adduction. A CT 
scan was performed between each osteotomy. 
The depth of the posterior wall was determined 
by measuring the horizontal distance from the 
lateral edge of the remnant of the posterior wall 
to a vertical line passing through the deepest 
portion of the cup; this measurement was made 
at the level of the fovea and compared with the 
normal side. All those hips in which less than 
20% of the posterior wall was fractured were 
found to be stable whereas all those involving 
more than 40% of the posterior wall were un 
stable. Calkins et al9 used clinical and CT ex 
amination to assess stability in 31 patients after 
posterior dislocation of the hip. Stability as seen 
on CT scans was determined by the Acetabular 
Fracture Index which represents the remaining 
proportion of the posterior acetabular arc.9 The 
acetabular fracture index was obtained by mea 
suring the angle subtended by lines drawn from 
the center of rotation of the femoral head to the 
medial and lateral extents of the posterior ac 
etabular surface at the level of the fovea. This 
angle in the injured hip was expressed as a per 
centage of the same measurement for the nor 
mal hip to produce the acetabular fracture in 
dex; all patients with an acetabular fracture 
index of 34% or less had radiologic or clinical 
evidence of instability whereas all those pa 
tients with an acetabular fracture index of 55% 
or greater were considered to have stable hips. 
A simpler linear measure of the posterior ac 
etabular surface remaining also was made and 
referred to as the approximate acetabular frac 
ture index.9 This index was used to devise a 
chart to allow an estimate to be made of the 
probability of instability for a given approxi 
mate acetabular fracture index.

Femoral Head Fractures
True femoral head fractures may be found in 
7% to 15% of hips after dislocation 14 - 15 '57
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(Fig 4). Indentation fractures of the femoral 
head have been reported to occur in 35% to 
55% of patients after anterior dislocation 12' 16 
(Fig 2). Indentation fractures typically are 
seen superolaterally and are analogous to a 
Hill-Sachs defect after shoulder dislocation. 16 
They also may be associated with a labral 
tear.48 In the series of DeLee et al, 12 indenta 
tion fractures were diagnosed initially by plain 
radiography in 33% of patients whereas in 
25% of patients, they were not visible except 
on plain tomography. In the remaining 42% of 
patients, indentation fractures were visible on 
plain radiographs but the diagnosis initially 
was missed. Computed tomography is more 
accurate in diagnosing indentation fractures 
and complete femoral head fractures. 16'29 '31 -44

SUPPLEMENTARY STUDIES

Arthrography
Arthrography has been useful in showing cap- 
sular laxity and capsular tears in rare cases of 
recurrent dislocation or instability of the hip.22 ' 
24 '56 Loose bodies that are suspected after failed 
concentric reduction but not visible on plain ra 
diographs may be shown by contrast arthrogra- 
phy, 10 but CT and magnetic resonance imaging 
(MRI) may provide more information without 
the need for injection. Therefore arthrography 
rarely is indicated in imaging the hip in an adult 
with acute dislocation before or after reduction.

Magnetic Resonance Imaging
Magnetic resonance imaging provides supe 
rior definition of soft tissue injury in compari 
son with CT after dislocation of the hip, but it 
has yet to be established as the investigation of 
choice. It is not as good as CT at defining cor 
tical disruption or osteochondral fragments,47 
but is superior in defining chondral loose bod 
ies or other soft tissue interposition, such as 
muscle, labrum, or ligament which may block 
reduction. 35 Particular patterns of muscle and 
ligament damage also may be identified; ante 
rior dislocations are associated with moderate 
muscle injury in the gluteal and anterior com 
partments with severe injury in the medial

compartment, but no injury to the posterior 
compartment. Posterior dislocations are asso 
ciated with more severe muscle injury and this 
affects in particular the gluteal region with 
moderate injury to the posterior compartment 
and moderate to severe injury anteriorly and 
medially. 35

Laorr et al35 performed MRI scans on both 
hips of 18 patients after dislocation. Forty- 
four percent of the patients had isolated bone 
contusions in the femoral head, which may 
cause persistent pain on weightbearing, and 
stress on these regions may lead to osteochon 
dral defects and to osteoathritis. 36

Magnetic resonance imaging has been shown 
to be the modality of choice in the diagnosis of 
osteonecrosis of the femoral head, especially in 
the early stages, and therefore may provide an 
early indication of prognosis. Poggi et al46 
prospectively studied 14 hips for 2 years after 
dislocation. Computed tomography scans and 
MRI scans were obtained at the time of injury. 
Additional MRI scans were performed at 6 to 8 
weeks, 3,6,12, and 24 months. Fifty-seven per 
cent of patients had changes suggestive of os 
teonecrosis as seen on MRI within the first 3 
months. Twenty-one percent of patients eventu 
ally had changes of osteonecrosis by 12 months 
as seen on plain radiographs. In 36% of patients, 
the changes were transient and showed either 
complete or partial resolution at 3 months. 
Thirty-six percent of patients had osteoarthritis 
develop. However, this showed no correlation to 
the early marrow signal changes, and MRI was 
not able to predict the development of arthritis, 
although the findings at 3 months were consid 
ered to predict the development of osteonecrosis 
with accuracy.

Isotope Bone Scan
The principle indication for isotope bone scan 
ning has been in determining the vascularity of 
the femoral head. Several studies concentrated 
on the prediction of osteonecrosis after 
femoral neck fracture,23 -40 but there is less ev 
idence of its value after hip dislocation. 
Hougaard and Kuur28 performed isotope scans 
using 99mTechnetiunvstannous-pyrophosphate



22 Brooks and Ribbans
Clinical Orthopaedics 

and Related Research

on 12 patients 10 to 14 weeks after traumatic 
hip dislocation. Clinical and plain radiographic 
studies were performed at 3 months and 2 years 
to evaluate the ability of scintigraphy to predict 
the onset of osteonecrosis of the femoral head. 
Increased activity was observed in nine hips 
(75%), which was secondary to femoral head 
fractures in three hips and acetabular fractures 
in six. Reduced activity, suggestive of avascu- 
larity, was not seen in any patient although 
such areas could have been masked by the ar 
eas of increased signal secondary to fractures. 
Four patients (33%) eventually had osteone 
crosis develop. Osteonecrosis was not pre 
dicted by scintigraphy in any of these patients. 

Traumatic dislocation of the hip commonly 
occurs after high energy motor vehicle acci 
dents and frequently is associated with multi 
ple injuries. Careful evaluation of AP and lat 
eral or oblique radiographs of the pelvis is 
necessary to ensure that this injury is not over 
looked. Radiographs and CT scans must be 
obtained after reduction to determine the ade 
quacy of reduction, to identify loose frag 
ments within the joint, and to evaluate associ 
ated acetabular or femoral head fractures. 
Magnetic resonance imaging is useful in de 
termining the onset of osteonecrosis but it is 
not able to predict the development of os- 
teoarthritis. Additional studies such as arth- 
rography and isotope bone scanning rarely are 
indicated.
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THE ECONOMICS OF TOTAL KNEE ARTHROPLASTY IN
HAEMOPHILIA

Birch N.C.
Royal Free Hospital NHS Trust 

Herts ( England)

It has long been appreciated that the medical and surgical 
care of haemophilia is expensive. Most haemophilia centres 
know how much they spend on clotting factor replacement in a 
year, but it is difficult to assess the actual cost of particular 
operations.

The need for such costings has become particularly 
important in the U.K. in the last three years because of the 
changes made to the Health Service by the present 
government *. Patients are now treated as parts of contracts 
made between so-called Purchaser and Provider units - 
euphemisms for what were called local health authorities and 
the hospitals that served them.

As a result expensive treatments are now closely scrutinised 
and there is a general worry amongst clinicians that this may 
lead to some people not being treated comprehensively. This 
was brought home to us recently when we found that a 
revision total knee arthroplasty (TKA) we carried out in 1992 
cost over £110,000. The patient's local health authority initially 
refused to fund this and it took a great deal of effort to finally 
persuade them to do so.

To a large extent all health system in the Western World are 
experiencing the same financial pressures and our data should 
therefore be generally applicable. The work which we describe 
does not include merely the cost of the operation of TKA, but 
also examines the long-term cost-effectiveness of the 
procedure as well as the role prophylaxis might have to play.

The clinical material comes from the series of TKAs we have 
performed since 1983. There have been 15 primary knee 
replacements and three revisions in twelve men.

Mine have classical haemophilia and three Christmas disease. 
All are severely affected.

They were all young at the time of surgery with the average 
age being 33 years (range 23 - 43 years).

Eight of the nine men with classical haemophilia were 
infected with HIV in the 1980's, two of whom have died. The
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other man developed a high-titre inhibitor to human factor VIII 
in 1979 and has been treated with porcine factor VIII since and 
so is HIV -ve.

All of the knees had severe arthritis before operation ( 
Pettersson xray scores 10-13)** and all were extremely painful. 
After the procedure every patient reported complete or near 
complete abolition of pain and although some of the early 
knees were stiffer after TKA than before we have seen an 
improved range of motion in the last eight knees in which we 
used a modern condylar prosthesis.

To date two knees have been revised for loosening plus tibial 
component sinkage in one. Another has been revised for deep 
infection with Staphylococcus aureus five years after the 
primary operation.

We now have a mean follow-up of almost six years and the 
longest is over ten years.

It is necessary to provide some details about two of our 
patients otherwise the data would be difficult to understand.

The man who has used porcine factor VIII for the past 
fourteen years has had a rather chequered history and 
although highly intelligent has sometimes lacked a little 
common sense. This was demonstrated by him going mountain 
walking in the years after his two knee replacements and has a 
result he had 76 bleeds into one of his knees in three years. 
Because of the extra cost of porcine factor VIII and the 
abnormal pattern of bleeding as a result of his physical 
activities there is a marked skew to all the figures. All of the 
other 11 patients have behaved in a more modest way and the 
pattern of their bleeds has been more predictable. For this 
reason all analyses are given for the total group and for the 11 
men not taking porcine factor VIII.

In addition, one of our patients has been using recombinant 
factor VIII prophylactically since 1989 for which we have not 
been charged as it is part of a trial. For cost purposes I have 
allocated the same price for this material as high-purity 
commercial factor VIII.
The pattern of bleeding in the affected knees can be seen in 
Figs, la and Ib. For all of these analyses we have shown both 
the median and mean values to demonstrate the skewedness 
of the distributions. Most men continued to bleed into their 
knees upto the time of knee replacement. For some however 
has the knee became more ankylosed by fibrosis this became
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an increasingly rare event. Overall, in the seven years prior to 
surgery there were on average between three and four bleeds 
pei year per knee. The maximum was 15 bleeds in a year and 
the minimum none. After surgery there is a clear fall-off in 
bleeding such that by a year after operation most men have no 
bleeds. As time goes on the number tends to rise and this is a 
reflection of two things, firstly, because our mean follow-up is 
only six years old, only five knees contribute to the six and 
seven year figures and secondly, it has been at this time that 
the early TKAs which used an inferior prosthesis have started 
to fail. As they have done so there has been more bleeding.

the amount of clotting factor needed to treat the bleeds 
shows a similar trend ( Figs. 2a and 2b ) although in men who 
did bleed, the bleeds in three years prior to surgery tended to 
be more severe and needed more factor replacement. The 
average use of clotting factors in the years prior to surgery was 
8,300 units per knee per year for the men using human factor 
VIII and IX. There is a marked fall in factor requirement after 
surgery and the average per knee per year has been 2,050 
units- an overall difference of just over 6,000 units per knee 
per year.

One of the great assets in the Katherine Dormandy 
Haemophilia centre is the database of patients' treatment 
records. This allows us to indentify the actual amount of 
clotting factors required for each joint or soft-tissue bleed. Add 
this to'the knowledge of the price for all factor VIII and IX that 
is used and it is possible to cost the bleeds for individual 
joints.

Figs. 3a and 3b show the summary of these costs, fig. 3a 
shows the effect of our man using porcine factor VIII. The great 
peak in mean cost after surgery is smoothed out by median 
value, but in general terms Fig. 3b is the more useful. The cost 
of bleeds parallels the use of clotting factors obviously and 
peaks in the three years before TKA.

For the men using human clotting factors the peak mean 
cost per knee per year was £ 6,200. The average in the seven 
years before TKA was £3,645 . After surgery the peak cost was 
£440 and the average was £92, a mean difference of £3,553 
per knee per year. These figures relate only to the knees which 
were replaced. On average they accounted for 12% of the 
patients' total bleeds for each year.
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In addition to the cost of treating bleeds the cost 
prophylaxis must also be considered. Fig 4 shows th 
prophylaxis was instituted at about the time of maximm 
bleeding, nine of the twelve men had prophylaxis at soir 
time. The earliest use prior to TKA was in fact six years. Th 
average amount per year pre-operatively was 63,050 unit 
falling to 16,000 units after knee replacement. As knee bleec 
account for 12% of all bleeds we have used this figure in 01 
calculations.

The cost of prophylaxis ( Fig. 5 ) then is on average £11,50 
per year preoperatively, or £ 1,380 per knee. After operatic 
this falls to £ 1,150 per knee per year, a saving of £230.

Adding the amount of clotting factors needed for treatmen 
and prophylaxis ( Fig. 6a fie b ) we obtain the familar trend of; 
high peak between two and four years prior to surgery, fallinj 
to low levels after operation, which are maintained even upt< 
six years later.

The annual cost of bleeds ( Fig.7a & b ) shows the samt 
pattern and overall there is a saving of £3,841 per year pe 
knee as long as human factor VIII and IX are used. The story ii 
very different when the man using porcine factor VIII is 
included.

Moving on the actual costs of the operation of total knee 
replacement we are greatly indebted to our colleague Dr. Jc 
Kenneally who has managed to extract it from hospital and 
commercial sources often with some difficulty ( Fig. 8 ).

Theatre costs are dependent upon the time of the operation. 
For a primary total knee that is two hours and three hours for a 
revision, overall the average is about two and a quarter hours. 
In addition, portering and recovery add another hour and a 
half.

Included in this cost are staff salaries, disposables and 
instruments, the prosthesis, blood and theatre set-up.

Eleven knees required a manipulation under anaesthetic the 
cost of which is £471.

On average our patients stayed in hospital for 35 days 
compared to 14 days for a patient without haemophilia having 
the same operation. The ward costs include nursing, medical 
physiotherapy and occupational therapy salaries, disposables, 
drugs, investigations and the basic hotel overhead.
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Clotting factor replacement is by far the most expensive part 
of the whole procedure accounting for almost 80% of the in- 
patient cost.

The outpatient cost is for physiotherapy and clinic visits, but 
the extra factor VIII or IX needed to cover physiotherapy has to 
be added and this then brings the total cost of a knee 
replacement to £56,813. This is compared to a cost of £5,400 
for knee replacement in a patient without haemophilia.

If the extra expense of porcine factor VIII is included thr total 
cost rises to £67,803.

What then is the benefit of knee replacement in 
haemophilia? In clinical terms it is the relief of pain that is 
most apparent. Pain is after all the primary indication for the 
operation. In this sense the operation is a success. In addition 
all of the men we have operated on have had a much 
improved quality of life, even the two who succumbed to HIV 
disease. Several of our patients have been able to resume full- 
time work and this confers a double economic benefit as they 
no longer require to be supported by the government and they 
pay taxes in addition, none of these benefits are easily 
quantifiable. We have shown though that there is a real cost 
saving of more than £3,500 per year. At this rate { Fig. 9 ), 
after 14 years the cost of knee replacement in a man with 
haemophilia will equal the cost of one in a patient without 
haemophilia. Unfortunately, is one of the patinets uses porcine 
factor VIII and is not careful with his knee, the costs never 
reach equality.

The effect of prophylaxis on joint disease in haemophilia is 
hotly debated, but our research has shown at least one benefit 
and that is that it brings the time of equality for knee 
replacement cost forwards by a year ( Fig. 10 ). This effect may 
be magnified in years to come if prophylaxis can prevent pre- 
operative bleeding at a lower cost than the bleeds themselves.

in summary then, a knee replacement in a man with 
haemophylia costs ten times that of the same operation in a 
man without haemophylia, most of which is because of the 
clotting factor required. However, on a purely actuarial basis, it 
is cost effective as long as the knee lasts 13 years and so long 
as human factor VIII or IX is used.

Total knee replacements using modern condylar designs may 
outlast hip replacements in patients with osteoarthritis and it is 
not unreasonable to expect them not to need to be revised
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before fifteen years. In patients with multi-joint disease such as 
rheumatoid and haemophilic arthritis in whom the demand on 
the prosthesis is less than in patients with osteoarthritis, the 
time to revision may be even longer. If this turns out to be the 
case, then there can be no argument against knee replacement 
in men with severe haemophilia on purely financial grounds.

Acknowledgement: We are grateful to Armour Pharmaceutical 
co. Ltd. for their generous help in funding part of this research.
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Pattern of Bleeding in the Years Before and After TKA
(All Patients)
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Fig. 1a

Pattern of Bleeding in the Years Before and After TKA 
(Patients using Human Clotting Factors)
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Factor VIII & IX Replacement in the Years Before 
and After TKA (All Patients)
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y Mean 

I Media

-7-6-5-4-3-2-11234567 

Years Pre & Post TKA

Fig. 2a

Factor VIII & IX Replacement in the Years Before 
and After TKA (Patients using Human Clotting Factors
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Fig- 2b
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Yearly Cost of Bleeds Before and After TKA
(All Patients)

£ (000)

/////////// /777

ClMean 

I Median

-7 -6-5-4-3-2-1123456 

Years Pre & Post TKA

Fig. 3a

Yearly Cost of Bleeds Before and After TKA 
(Patients using Human Clotting Factors)

£ (000)

/ 7 7 77 7 X /

DlVlean 

I Median

.7 _6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 

Years Pre & Post TKA

3b
33



Factor VIII & XI used for Prophylaxis Before and After TK
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Factor VIII & IX used for Treatment & Prophylaxis 
Before and After TKA (All Patients)
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Yearly Cost of Bleeds Before and After TKA for 
Treatment and Prophylaxis (All Patients)
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Fig. 7a
Yearly Cost of Bleeds Before and After TKA for Treatment & 
Prophylaxis (Patients using Human Clotting Factor)
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Mean Fixed 8t Opportunity Costs of TKA 
in Haemophilia

Item TKA for patient Using 
Uman Factor VHI 8f IX

TKA for All 
Patients

Operating Thea 

Ward Stay 

Clotting Factor 

Outpatients:

Physiotherapy 
(Inc. Frophylax

Total: 

fig. 8

& 2,658 

£ 6,627 

£ 36,383 

£ 468

£ 10,677 

£56,813

£ 2,897 

£ 6,627 

£47,134 

£468

£ 10,677 

£ 67,803

- Benefit of TKA in Haemophilia

TKA for Patients Using 
Uman Factor VDI 6e IX

Cost of TKA :

Yearly Cost of 
Clotting factors 
before TKA

Yearly Cost of 
Clotting Factors 
after TKA

Time To Equality 
of Cost of TKA in 
Patient without 
Haemophilia

Fig. 9

£56,813

£ 3,645

92

14 Years

TKA for all Patients

£ 67,803

£ 3,256 

£ 3,268
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COST - BENEFITS OF TKA IN HAEMOPHILIA 
INCLUDING PROPHYLAXIS

TKA for Patients using TKA for an 
Human Factor Vm flf IX patient

Cost of TKA & 56,813 £ 67,803

Yearly Cost of
Clotting Factors
Before TKA £ 5,083 £ 4,694

Yearly cost of
Clotting factors
After TKA £ 1,242 £ 4,418

Time to Equality
of Cost of TKA in
Patients without
Haemophilia 13 Years 200 Years

Fig. 10
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HIV AND SURGERY IN HAEMOPHILIA 

M.C. Birch (Herts, England)

This paper is entitled HIV and surgery in Haemophilia. It 
could equally be described as the influence of Surgery on HIV 
in Haemophilia since it addresses both of these issues.

The work that underpins it has been carried out at the Royal 
Free Hospital in London in the departement of orthopaedic 
surgery and the Katherine Dormandy Haemophilia Centre. It 
was started twenty-seven years ago by Colin Madgwick and 
Peter Kemoff. That was of course in the days before HIV, but 
the principles they adopted and developed in the combined 
surgical and medical management of men with severe 
haemophilia have been easily adapted to the present. These 
principles continue to be practised today under the guiding 
hands of Christine Lee, the present director of the Haemophilia 
centre Christine Lee and Bill Ribbans, Colin Madgwick's 
successor in the orthopaedic departement.

Most of the clinical material for this talk comes from our 
series of Total knee replacements which started in 1983. Since 
then we have carried out 15 primary arthroplasties of which 
three have not been revised. Eight of the twelve men in the 
series were infected with HIV in the early 1980's. Six survive 
today.

in addition to these cases we have performed a further 
twenty-two procedures on HIV +ve men with haemophilia. The 
Royal Free also has a large AIDS treatment centre and we 
operate on an average of three men a year from this unit. 
Overall then we have experience of more than fifty orthopaedic 
cases in HIV +ve patients.

In the last three years, there has been increasing concern 
about the effect of major surgery on patients with HIV. In 1990 
Kjaersgaard-Andersen* and his colleagues published a series of 
thirteen knee replacements in nine men. Four, who were HIV 
+ve died, and as a result the authors recommended that TKR 
was not suitable in patients who were HIV +ve. Unfortunately, 
their paper did not give details of the ages of these four men or 
their CD4 counts.
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In the Journal of Bone and Joint Surgery in May 1993 a 
paper from Oxford * * described six cases of septic arthritis in 
haemophilic joints. Although only one of these patients had 
had a knee replacement, the authors felt able to suggest that 
there was a high risk of secondary infection in TKR in HIV +ve 
patients. Of course Professor Duthie, the past head of 
orthopaedics in Oxford, was vehemently antagonist to TKR in 
haemophilia end even up until 1985 thought that the operation 
was essentially experimental *** despite the strong evidence to 
the contrary from many centres. This latest paper from Oxford 
appears to continue this negative tradition.

We accept that surgery has major immulogical consequences 
in the immune-compromised, but our experience leads us to 
conclude differently to these authors.

The paper now falls into two sections. Firstly we describe the 
effect of HIV on surgeons, surgical technique and the actual 
operation of knee replacement, and then we will discuss the 
effects of surgery on HIV.

It is now mandatory for all surgical staff to use the universal 
precautions and this is no more apparent than in orthopaedics 
where the potential for viral infection through a number of 
routes is probably greatest.

In addition the use of total exclusion suits has become 
routine, not only for HIV +ve patients, but for all high-risk 
cases, especially those where the hepatitis viruses may be 
present.

in our unit the suits are worn by the anaesthetists, surgeons 
and scrub nurses, most of whom have become used to them. 
They were introduced three years ago and have been used for 
about 125 cases. The suits are made by De Puy and are called " 
Sterile View ".

the consist of a frame for the head ( Fig. 1 ); a webbing belt 
which carries two rechargeable batteries and two filters, one 
for inflow and the other outflow. The filters are connected to 
the head frame by flexible plastic tubing. A sterile hood with a 
large face mask fits over the head frame and a sterile barrier 
gown is then donned.

The system gives complete body cover and when used in 
conjunction with armoured gloves goes as far as it is physically 
possible to eliminate the risk of sharp injuries or aerosol
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inhalation, the filtred air provides a plesantly cool working 
enviroment although if a lead gown needs to be used 
underneath the suit when working with xrays, life can be 
almost intolerable.

There are psycological benefits to using the system although 
overconfidence is a potential danger. There are also a number 
of drawbacks to using this system, the weight of the hood 
assembly can be a literal 'pain in the neck'. Leaning forwards 
for any length of time causes considerable strain to be placed 
on the muscles of the neck which quickly become painful. This 
leads to distraction and so can negate the benefits provided by 
the protection.

The tubes from the hood to the air filters lead to quite 
restricted upper body mobility which hinders surgical 
technique as does the restricted peripheral vision. Once a 
surgeon is used to the system sound restriction does not seem 
to be too much of a problem.

It takes longer to scrub up because of the time taken to don 
the suit and surgery time is extended because of the physical 
limitations placed on body activity, of course the bottom line 
as always is cost and this has to be considered.

During 1992 we audited the use of these suits to assess the 
extra time taken for operations when using them.

For a knee replacement in a patient who is not high-risk the 
time taken for transfer of the patient to the operating room, 
giving the anaesthetic and the scrub up time add up to 35 
minutes (Fig.2; scrubbing occurs at the same time as the 
anaesthetic). This is extended to 50 minutes in a high-risk 
patient.

Setting the patient up and completing the surgery is 
extended by 60 minutes for high-risk patients, but recovery- 
time is the same. 
Overall, the operation is 75 minutes longer for high-risk cases.

The theatre cost is increased by £239. Aftercare on the ward 
is increased by about £100 because of the precautions taken 
when dealing with body fluids (Fig. 3).

These are trifling sums though when considered as part of 
the overall cost of a knee replacement in a man with severe 
haemophilia, most of which is taken up by clotting factor 
replacement.
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We will now turn the subject around and describe the 
influence surgery on HIV in our series of knee replacements.

Seven of our patients were HIV +ve at the time of surgery 
and one seroconverted five months later (Fig.4).

Six of the men were in their twenties or early thirties at 
seroconversion and the other two were in their forties. The 
length of time between seroconversion and surgery has varied 
from six months to eight years. The longest follow up in this 
group is now almost eight years although for the series as a 
whole it is just over ten years.

CD4 counts have been measured in sseven of the men since 
1986. The other moved away to Scotland two and a half years 
after surgery and although we have been able to get an 
assessment of his knee we do not know what his counts have 
been.

Both of the men in their forties at the time of operation have 
died, J.D. and P.O..
In one we only know the post-operative CD4 level, 100 x 
109/dl, and this single point doesn't show on the graph (Fig.5). 
In the other, his counts before surgery were low and they 
declined steadily afterwards until his death almost three years 
later.

In three patients we have upto six years of CD4 levels prior 
to surgery (Fig.6). In two of these there has been no 
deterioration in the count since operation, which is 15 months 
for one and 12 months for the other. The other man had a 
falling count before the knee replacement and this continued 
to fall in the year after surgery, none of them have symptoms 
of HIV disease. In the two men for who we have long-term post 
operative counts, one has has a steady CD4 level for five years 
and the other had for three years. At that time the level fell to 
around 200 x 10g /dl and remained there for four years and 
only in the last year has it once again fallen. It does not seem 
credible that his knee replacement is the cause of either of 
these falls. The other man developed a deep inflection in his 
knee replacement five years after the original surgery almost 
certainly from an undertreated dental abscess. He has already 
had the first stage of the revision operation and at the present 
both of these men remain well.
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Overall there appears to be no good evidence here that knee 
replacement is as deleterious to HIV +ve men's health as some 
would suggest. Both of the men in our series who died did so 
almost three years after operation and one at least had a CD4 
count below 200 x 1 OQ /dl pre-operatively. It is therefore by no 
means certain that the operations necessarily contributed to 
their decline.

The one infection we have had correlates well with other 
published series of knee replacements in haemophilia and has 
come five years after the primary operation and cannot be 
considered to be as a result of surgery directly. In the two 
patients with declining CD4 counts surgery can equally be 
excluded from the role of agent provocateur for the reason 
already mentioned.

In summary, HIV has few cost implications for knee 
replacement in haemophilia. Because most of the money spent 
is on clotting factor replacement the added cost of HIV 
protection is tiny in percentage terms. Precautions to protect 
surgeons may hinder surgical technique somewhat and 
certainly make surgery slower, but this is a small price to pay 
for safety. The only case of possible staff contamination has 
come during the latest revision and that was due to difficulty in 
removing a patellar button, not because the sterile view suit 
restricted vision or motion.

Our figures for CD4 counts indicate that patients may have 
HIV disease progression after knee replacement if they are 
over forty years old at seroconversion and if their count at 
surgery <200 x lOg/dl: In none of our patints could have 
directly implicate the operation with a rapid decline in health 
however, and none of our cases have been associated with 
unexpected infections.

We can conclude then that being HIV +ve is not an absolute 
contraindication to knee replacement in haemophilia, but 
some patients may be unsuitable if their disease is very 
advanced. All of our patients though, have had the quality of 
their lives dramatically improved by the pain relief provided by 
their new knees. We suggest therefore that even in a man with 
a low CD4 count, knee replacement may be of great benefit as 
long as he and his family are aware of the possibility of
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deterioration of his H1V disease. Three pain-free years might be 
more valuable than four pain-wracked ones.
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Components of the 'Sterile View' Suit

* Head Frame
* Waist Belt
* Two Rechargeable Batteries
* Inflow & Outflow Air Filters
* Connecting Tubing
* Sterile Hood with Face Mask
* Sterile Barrier Grown

Fig.l

Surgery time for High & Low Risk TKA

LOW RISK HIGH RISK

Transfer from Ward 20 minutes 20 minutes
Anaesthetic 15 minutes 30 minutes
Scrub-up & Gowning 10 minutes 20 minutes
Set-up & Operating 75 minutes 155 minutes
Recovery 60 minutes 60 minutes

Total 1 70 minutes 245 minutes 

Fig.2

Costs of high Sc Low Risk TKA

operating Theatre 
prosthesis 
Sterile Suits 
Ward Stay

LOW RISK

£ 1,027 
£ 1,000 
£ 0 
£43,403

HIGH RISK

£ 1,257 
£ 1,000 
£ 237 
£43,500

Total £45,430 £45,994

Fig.3
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Fig.4

Patient Details

PATIENT

K.C.
C.C.
J.D.
P.O.
S.D.
R.H.
S.K.
J.S.

AQE WHEN
HIV +

32
28
41
45
24
23
30
31

TIME TO
TKA (yrs)

8
3
5
-0,5
8
8
0,5
0,5

FOLLOW-UP
(months)

15
54
29
29
12
13
90
100

MEAN CD4
Counts
Pre- post-

580 570
390

170 70
10

300 300
1020 490

260
? ?

SYMPOSIUM
of HIV
Disease

none
none
Dead
Dead
none
none
none
?none

MEAN YEARLY CD4 COUNTS BEFORE 8f AFTER TKA

CD4 Count

Years Pre & Post TKA

-6-5-4-3-2-11234567

C.D.4 Counts before Sf after TKA

Year K.C. C.C. J.D. S.D. R.H. S.K-

-6 
-5 
-4 
-3
-2
-1
1
2
3
4
5
6
7
8

610

680 
550
470
530
570 330

390
450
330
410

320 
270
310

160 330
120 280
30 300

1260 
1060

1060
740
490

390
400
250
210
210
200
80

Fig.6
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The Economics of Knee Replacement in Haemophilia

Nicholas C Birch, William J Ribbans, Eleanor Goldman, Jo Kenneally 
& Christine* Lee: Royal Free Hospital, Pond Street, London, NW3, England

Total knee replacement (TKR) for rheumatoid and osteoarthritis is com 
monplace, but has rarely been applied to haemophilic arthropathy. 
At the Royal Free Hospital 18 TKRs have been performed in men with 
severe haemophilia with an average follow-up of six years (range 1- 
10). To date three knees have been revised, two for aseptic loosening 
and one for deep infection. The clinical results have been excellent 
or good in 16 knees and fair in two (Hospital for Special Surgery Score). 
The cost of the operation is much greater than in patients without 
haemophilia, with a mean cost of £56,000 compared to £5,400 for a TKR 
in patients without clotting disorders. In the present strict financial 
climate of Western medicine, expensive procedures such as this need 
to be evaluated to establish their cost-benefit. We have undertaken 
such an investigation.
Our study has shown that this operation relieves pain and restores 
function. This has allowed several of our patients to resume full- 
time employment. It also diminishes the number of spontaneous bleeds 
into affected joints which in turn reduces the amount of clotting fac 
tors required to treat the patient. The average annual saving in clot 
ting factor cost is £3,600. This effect can last for up to nine years. 
In men with a deranged gait secondary to knee and ankle arthritis, 
TKR may also decrease the number of bleeds into ankles. 
The cost of TKR is high because of the amount of clotting factors re 
quired in the peri-operative period and for follow-up physiotherapy. 
There is however, a predictable reduction in the clotting factor re 
quirement in the years after surgery. The annualised cost of TKR in 
haemophilic and non-haemophilic patients reaches equality in 14 years. 
If the cost of prophylaxis is included in this equation, the time to 
equality falls to 13 years. Since we expect knee replacements to last 
on average 15 years we can conclude that they are no more expensive 
in the long-term in men with haemophilia than in those with normal
clotting.
This study shows that there are no good reasons to deny the benefits
of TKR to men with haemophilia purely on the basis of expense.



HIV the Surgeon and Haemophilia

Nicholas C Birch, William J Ribbans, Eleanor Goldman & Christine Lee: 
Royal Free Hospital, Pond Street, London, NW3, England

Since 1989 there has been increasing concern in the surgical community 
about the influence of major surgery on HIV disease. In addition, 
some surgeons are unwilling to accept the risk to themselves and their 
staff of operating on "high-risk patients".
There are centres in Europe which no longer operate on HIV +v patients 
because of the risk of deterioration in their disease. Up to 60% of 
men with haemophilia are HIV +ve and many have crippling arthritis 
which would benefit greatly from surgical intervention. If all hos 
pitals adopted a policy of not offering surgery to HIV +ve patients 
this group of men would be consigned to a miserably painful future. 
We have carried out two studies to examine these issues.
1. Since 1990 we have used a system of surgical protection consisting 
of total-body exclusion suits. These are effective in eliminating 
possible aerosol contamination by viral particles during orthopaedic 
operations when power tools are used (ie total joint replacements). 
We have studied the effects of using these suits on surgical technique 
and their cost iirplications in 45 major operations on "high-risk" pa 
tients, 17 of which were men with haemophilia. The suits are well 
tolerated by surgeons and nurses once they are familiar with them. 
Operations do take more tine than when the suits are not worn, but 
the cost increase is small and represents a tiny proportion of the 
overall cost of surgery in patients with haemophilia.
2. We assessed the effect of surgery on HIV disease in a group of men 
who have had total knee replacements (TKR), clinically and by examining 
serial CD4 counts in the years before and after surgery. We have de 
tails of CD4 counts from 1986 onwards and for eight patients who had 
10 knee replacements. The records are complete in six patients with 
eight knees. The CD4 count does not fall in the umiediate period after 
TKR except if: g
a.) The CD4 count is at or near 200 x 10 /I at the time of surgery; 
b.) The serial CD4 counts have been falling before surgery. 
Since all of the men in whom we have carried out TKRs have had dramatic 
improvements in their quality of life, on the basis of these findings 
we would not exclude a patient from major orthopaedic surgery on their 
HIV status alone. However, in some men there may be a risk of disease
progression and they would need extensive counselling prior to under 
going. any_operation.



ORTHOPAEDIC SOLUTIONS FOR THE HAEMOPHILIC ANKLE

W J Eibbans, C A Lee, N C Birch, J C A Madgwick 
Royal Free Hospital, London, NW3, England.

The ankle joint is the 2nd most commonly affected joint in the 
haemophilic patient. Once it has become a target joint, it can 
pass through a number of stages from a haemorrhagic synovitis through 
a progressively destructive arthropathy to a final ankylosis. 
The patient experiences a combination of pain and stiffness with 
secondary effects on adjacent joints and supporting soft tissues.

Surgical solutions at various stages in the disease could include 
synovectomy, osteotomy, subarticular cyst grafting, tendo-achilles 
lengthening and capsular release, osteophytectomy, arthroplasty 
and arthrodesis.

We would like to present the experience of 30 years of 
Orthopaedic management of such problems at the Royal Free Haemopnillia 
Centre, London. This will be presented with a review of world 
literature and put forward the case for relatively conservative 
surgical solutions in the belief that as the ankle becomes progressively 
more ankylosed the pain and incidence of spontaneous bleeds 
diminished.
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CORRESPONDENCE 165

1 ia for the techniques of ultrasonography; how many of these 
C'ere actually fulfilled by these observers? General experience with 

atal ultrasound scanning is not sufficient to interpret hip 
° aees properly: a few "discussions before the study" are not 

ugh, however expert the paediatnc radiologist or orthopaedic 
e eon The type of machine and its tuning are also vital to the 
Graf technique; it is more dependent on perfect images than the 
Harcke technique for reliable, consistent and reproducible results. 
3) Femoral head measurements must be performed in standardised 
positions of flexion and rotation of the hip since the head is not 
oerfectly spherical. The ingenious but questionable use of Mose 
rings on ultrasonograms done in 90* of flexion in some hips and 
surely 85° or 100° in others must introduce more problems of 
accurate measurements.

We agree with the authors that dynamic screening of the hip 
is very important, especially in the neonate, before soft-tissue 
contractures have developed to preclude the direction of instability. 
Dynamic scanning by an untrained hip ultrasonographer, however, 
is even more open to questions of reliability.

K, N.JOSEPH, MS 
S. MEYER, MD 
Alyn Hospital 
FOB 9117 
Jerusalem, Israel.

Dias JJ, Thomas IH, Lament AC, et al. The reliability of ultrasonographic 
assessment of neonatal hips. / Bone Joint Surg [Brj 1993; 75-B: 
479-82.

Graf R, Schuler P. Guide to sonography of the infant hip. New York: 
Thieme Medical Publishers Inc. 1987.

Harcke HT, Clarice NM, Lee MS, et al. Examination of the infant hip 
with real-time ultrasonography,./ UltrasoundMed 1984; 3:131-7.

Morin C, Harcke HT, MacEwen GD. The infant hip. Real-time ultrasound 
assessment of acetabular development. Radiology 1985; 157:673-7.

Authors' reply:
Sir,
Thank you for the opportunity to reply to the letter from Drs Joseph 
and Meyer. They fail to appreciate the central point of our study. 
We tried to question the reproducibility of selected measurements, 
not to produce absolute values. The observers were being tested, 
not the standard of the scans: scans were not compared, the 
observers were. We do not believe that the static scans which we 
used were technically poor, but even if they were, the measurement 
technique should give better agreement between observers.

There is still a controversy about the technique of ultrasonic 
examination of the infant hip; some protagonists show an almost 
evangelical zeal. Our technique was mat described by Clarke et a] 
(1985) as the 'coronal-flexion' view, the only difference being that 
we scanned the infant lying on its side rather than on its back. The 
end points of the scan followed the principles of Graf with regard 
to the acetabulum in the 'standard plane' from the ilium and the 
acetabulum. Their shape does not depend on the position of the 
femoral head. Graf (1986) states that "the technique for evaluating 
the acetabulum on sonograms is position-independent... it does 
not matter how the infant is positioned or what position is assumed 
by the upper end of the femur."

Our measurements 1 to 7 inclusive were independent of the 
shape of the femoral head. Measurement 8 (the beta angle) may be 
influenced by the shape and position of the proximal femoral 
epiphysis but this was the only measure to be consistent, and 
measurement 9 uses the shape of the acetabulum to predict the 
putative geometrical centre of the femoral head.

Even Graf states that' 'Without doubt the measuring technique 
is subject to certain sources of error... it must therefore not be 
overrated". We invite Drs Joseph and Meyer to repeat our 
experiment and look forward to seeing their results.

B. S. MODY, MS Orth 
A. C. LAMONT, FRCR 
Leicester Royal Infirmary 
Leicester, UK.

Clarke NMP, Harcke HT, McHugh P, et al. Real time ultrasound in the 
diagnosis of congenital dislocation and dysplasia of the hip. J Bone 
Joint Surg IBr) 1985; 67-8:406-12.

Graf R. Sonographic diagnosis of hip dysplasia and hip dislocation. 
Revised from Schuler P, Graf R. Sonographie in der orthopadie. In; 
Braun, Gunther, Schwerk. Ultraschalldiagnostik 1986; 4:7. (Translated 
by Terry Telger).

KNEE REPLACEMENT IN HAEMOPHILIA

Sir,
In your May 1993 issue (1993; 75-B:368-70) Gregg-Smith et al 
described six cases of septic arthritis in severe haemophilia. We 
agree with much of their paper, especially that the orthopaedic 
complications of haemophilia should be treated in specialised 
centres. Our experience, however, leads us to question their 
contention that there is a high risk of secondary infection in HTV- 
positive men undergoing total knee replacement (TKR).

Of a series of 15 primary and two revision TKRs performed 
for haemophiliac patients in this hospital since 1983 only one has 
become infected, and this was five years after the primary operation 
following a haemarthrosis that occurred at the same time as a dental 
infection.

Infection with HTV has profound immunological consequ 
ences, but it does not appear to predispose to secondary joint 
infection per se. Eight of our patients were HTV-positive at the time 
of operation; in one the TKR became infected. His CD4 count was 
0.35 x 10'/1 preoperatively, and has remained stable for five years 
since his TKR. In four others who had CD4 counts of > 0.4 x 109/! 
at the time of operation, there was no deterioration in the count 
after TKR. Two men with CD4 counts of < 0.2 x 109/1 died three 
years after their TKR (Birch et al 1993).

In a series of 27 TKRs, Weidel (1993) reported three men 
with secondary infection, all associated with poor hygiene or poor 
home treatment technique. All were HTV-positive and had CD4 
counts above 0.4 x lO'/l. Gregg-Smith et al report that all four of 
the men who were HTV-positive had CD4 counts of 0.2 x 109/! or 
less. Only one of them had a knee replacement.

We do not think that they provide sufficient evidence to 
suggest that TKR is unsuitable for all HTV-positive men with 
haemophilia. This operation has greatly improved the quality of all 
our patients' lives mainly because of relief from pain. In HTV- 
positive men with low CD4 counts, however, it should be stressed 
to the patients and their families that progression of HIV disease is 
possible.

N. C. BIRCH, FRCS
W. J. RIBBANS, MCh Orth, FRCS
E. GOLDMAN, MD
C. A. LEE, MD, FRCP
The Katharine Dormandy Haemophilia Centre and the Department of
Orthopaedic Surgery
The Royal Free Hospital
London, UK.

Birch NC, RJbbans WJ, Lee CA, Goldman E, Madgwick JCA. HTV and
the surgeon in severe haemophilia. Proc of the Musculp-skeletal 
Committee of the World Federation for Haemophilia (1993:in press).

Gregg-Smith SJ, Pattison RM, Dodd CAF, et al. Septic arthritis in 
haemophilia./ Bone Joint Surg [Br] 1993; 75-B:368-70.

Weidel J. Total knee arthoplasty in severe haemophilia. Proc of the 
Musculo-skeletal Committee of the World Federation for Haemophilia 
(1993:in press).
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Authors' reply:
Sir,
We do not accept the points raised by our colleagues at the Royal
Free Hospital.

Our central conclusion, based on the recent experience of the 
largest haemophilia centre in the UK, was that septic arthritis is 
becoming more frequent in haemophiliacs who are seropositive for 
anti-HIV. In support, we cited the experience of others. In the past, 
this complication was very rare: the first case was reported from 
our centre (Houghton 1977). The recent increase has been attributed 
to the prevalence of HIV infection among haemophiliacs, but Birch 
and his colleagues disagree with our opinion that total knee 
replacement in haemophiliacs seropositive for anti-HIV may be 
associated with an increased risk of sepsis.

They cite an unpublished abstract by Weidel to support their 
claim that there is no undue risk of sepsis. In fact, it is clear from 
the same author's published data that Birch and his colleagues have 
misrepresented Weidel 1 s position. Reviewing his experience of 93 
total knee arthroplasties in 76 patients with haemophilia Weidel et 
al (1989) concluded that "The discouraging aspect of this review 
is the recent increase in the occurrence of acute infections. These 
patients are clearly predisposed to the development of infection 
because of the high incidence of HIV positivity". Birch et al cite 
their unpublished series of 17 such operations since 1983, using 
the fact that only one of eight seropositive patients subsequently 
developed sepsis. We believe that data based on the experience of 
up to ten years ago are of very limited value in estimating the 
present-day risk. Haemophiliacs infected with HIV are an unusual 
cohort: they were infected between 1979 and 1985, most before the 
end of 1983 (AIDS Group of the UK Haemophilia Centre Directors 
1989), and there have been no further seroconversions in the UK 
after the introduction of heat-treated concentrates. Those haemo 
philiacs, however, who were infected have become progressively 
immunosuppressed. Published data based on the Royal Free 
Hospital's own cohort of 111 HTV-infected haemophiliacs show 
that after ten years the calculated cumulative incidence of AIDS 
was 52% and the probability of developing HIV-related symptoms 
was 87% (Lee et al 1990). By the end of 1991, the estimated 
progression rate to AIDS for adults in the same cohort had risen to 
63% (Sabin et al 1993). In other words, seropositive haemophilic 
patients in 1993 are, in general, much more immunosuppressed 
than in 1983. Immunological abnormalities in such patients include 
not only a reduction in the CD4 T-lymphocyte count, but also 
abnormalities in B-lymphocyte function and humoral immunity.

We reject Birch's arguments, and remain of the opinion that 
total knee replacement in haemophiliacs seropositive for anti-HIV 
is now more likely to be associated with sepsis than in other groups 
(Duthie et al 1993). It should be noted that the quotation from 
Weidel refers to a recent increase in the incidence of postoperative 
sepsis in this group of patients. We also wish to point out that we 
did not state or imply that total knee replacement is unsuitable in 
all severe haemophiliacs: it is undoubtedly of value in selected 
cases.

P. L. F. GIANGRANDE, MD, MRCP, MRCPath
C. A. F. DODD, FRCS
S. J. GREGG-SMITH, MA, FRCS
Oxford Haemophilia Centre and Nuffield Orthopaedic Centre NHS Trust
Oxford, UK.

Aids Group of the UK Haemophilia Centre Directors. Seropositivity for 
HIV in UK haemophiliacs. Phil Trans R Soc Land 1989; B325: 
179-83.

Duthie RB, Rizza CRC, Giangrande PLF, Dodd CAP. The management 
of mttsculoskeletat problems in the haemophilias. Second ed. Oxford- 
Oxford University Press, 1993:in press.

Houghton GR. Septic arthritis in the hip in a haemophiliac. Clin Ortlm* 
1977; 129:223-4. p

Lee CA, Phillips A, Elford J, et al. Ten-year follow-up of HIV infection 
in a haemophilic cohort. Br J Haematol 1990; 75:623.

Sabin C, Phillips A, Elford J, et al. The progression of HIV disease in a 
haemophilic cohort followed for 12 years. Br J Haematol 1991. 
83:330-3.

Weidel JD, Luck JV, Gilbert M. Total knee arthroplasty in the patient 
with hemophilia: evaluation of the long-term results. In: Gilbert MS 
Greene WB, eds. Musculoskeletalproblems in hemophilia. New York' 
National Hemophilia Foundation, 1989:152-7.

BONE SURFACE PREPARATION

Sir,
I found the paper by Majkowski et al entitled 'Bone surface 
preparation in cemented joint replacement" in your May 1993 issue 
(1993; 75-B:459-63) of considerable interest. They purport to show 
that pressurised lavage, pulsed or otherwise, is superior to irrigation 
with a bladder syringe. They do not mention that this is also 
considerably more expensive.

The study, however, is flawed. We are told nothing of the 
pressures applied to the bladder syringe, nor the needle size and 
diameter through which it was directed. Clearly, these make 
considerable differences. Moreover, I was not convinced that 60 ml 
of saline from a bladder syringe was a fair comparison with one 
litre of pressurised saline. Some parts of the experiment were well 
evaluated, but the simple (bladder syringe) side was not really 
appraised or given a fair trial at all.

Unless the authors can produce more convincing evidence, the 
comparison is not valid and the results are questionable.

J. NOBLE, FRCS, FRCS Ed 
BUPA Hospital 
Manchester, UK.

Mqjkowski RS, Miles AW, Bannister GC, et al. Bone surface preparation 
in cemented joint replacement. J Bone Joint Surg [Brj 1993; 75- 
B:459-63.

Authors' reply:
Sir,
We thank Mr Noble for the points which he raises. Our objective 
was to compare unprepared surfaces with those prepared by 
brushing alone or by pressurised lavage. In surfaces prepared by 
brushing alone we used a small quantity of saline from a standard 
bladder syringe with a wide nozzle merely to remove superficial 
debris. In our experience this technique is commonly used in 
clinical practice.

We did not try to compare the efficacy of pressurised lavage 
by syringe and needle with that from any commercially available 
system, but this information would be interesting. Our study 
demonstrated the importance of pressurised lavage, by whatever 
means it is achieved.

R. S. MAJKOWSKI, FRCS, FRCS Orth
A. W. MILES, MSc Eng, MBES
G. C. BANNISTER, MCh Orth, FRCS, FRCS Ed, FRCS Ed(Orth)
12 Archer Crescent
Woolaton
Nottingham, UK.

THE JOURNAL OF BONE AND JOINT SURGERY



Orthopaedic Proceedings
J Bone Joint Surg [Br] Supplement 1,1994

Contents

Philip Zorab Scotiosis Symposium 1
Cambridge—September 1993

British Scoliosis Society 14
Glasgow—March 1993

Canadian Orthopaedic Association 21
Montreal—May 1993

Irish Orthopaedic Association 3 3
Killarney—May 1993

Combined Services Orthopaedic Society 37
London—May 1993

British Elbow and Shoulder Society 39
Manchester—March 1993

British Orthopaedic Association 42
Torquay—September 1993

British Association for Surgery of the Knee 57
Torquay—September 1993

British Orthopaedic Association 59
Presidential Address: Wembley—September 1992

Author Index 61 

Subject Index 64

Cover Illustration Modem imaging is sometimes dramatic. The cover is from Figure 3a of Sanguinetti et al (75-B:141-7) on 
'Solitary spinal neurofibromas'. It snows an intradural mass on a coronal Tl- weighted MRI after gadolinium enhancement.



BRITISH ORTHOPAEDIC ASSOCIATION

back pain after PLOD. No neurologic or septic 
complications occurred.
When excluding patients with previous disceciomies (6), 
severe lateral recess stenosis (12) or marked functional 
overlay (2) for analysis, success resulted in 88,5* 
(46752).
PLDD has proven a useful technique for the treatment of 
sciatica caused by contained disc prolapse. This 
minimally invasive procedure is safe and can be 
conducted on an out-patient basis offering good early 
results in a high percentage of cases. Patient selection 
remains critical.

POSTERIOR LUMBAR INTERBODY FUSION 
STABILISED WITH HARTSHILL RECTANGLE
A. Hashemi-Nejad, N. C. Birch, J. H. Mulnier, (London)

Much controversy exists over the role of spinal fusion. 
Posterior lumbar interbody fusion (PLIF) has gained 
increasing acceptance amongst spinal surgeons since it 
was first described by Cloward in 1945, The main 
advantage of PLIF is that it dynamically decompresses 
neural structures by holding the vertebral bodies apart and 
fusing them into a single motion segment 
We describe a modification of PLIF, with posterior 
instrumentation that has resulted in 92.5% fusion rate 
with 90% symptomatic cure rate. 
Patients had low back pain with or without leg pain 
unresponsive to conservative treatment with MRI 
evidence of disc degeneration (and positive provocation 
on discography in selected cases). The four groups of 
patents underwent surgery with a diagnosis of isolated 
disc resorption, previous failed disc surgery, degenerative 
disease and spondyloliithesis.
Surgery consisted of spinal decompression with medial 
2/3 facetectomy with full excision of the disc and 
endplates. Cancellous bone graft harvested from the 
posterior iliac crest was impacted into the evacuated disc 
spice and secured with posterior cortical bone plates to 
prevent extrusion. The affected segment was immobilised 
with a Harohill rectangle secured with sublaminamr wires 
or a pedicular bridge if there was a laminar defect. 
Since 1987, 144 patients have been operated on in this 
manner. We present 71 patients with a minimum follow- 
up of 30 months (Mean 47 months). Overall, 90* have 
excellent/good results with return to normal activity. 
Symptomatic cure rate for individual groups was: Cpt 
100%, Gp2 87%, Gp3 89*.Op* 100*. RadiologicaUy, 
92.5% of operated levels fused. The incidence of non 
union was higher in the upper segment of a 2-level fusion 
than in a single level fusion.
In conclusion, although this surgery is technically 
demanding, it is worthwhile in selected patients with 
intractable tow back pain.

THE ROLE OP LUMBAR PARASFINAL SURFACE
ELECTROMYOGRAPHY IN
LOW BACK PAIN
C. W. Oliver, C. C. Greenough. (Cleveland)

Although spectral analysis of the surface electromyogram 
has been in increasing use to give an objective measure of 
spinal muscular fitness the technique has not been applied 
lo the clinical diagnosis of patients. 
One hundred and three patients (age 15 to 62) 41 with 
chronic back pain and 62 normal volunteers were tested. 
Subjects were placed on a test frame in 30 degrees of 
forward flexion. An isometric load of 2/3 maximum 
voluntary contraction (MVQ was held constant for 30 
seconds whilst surface electromyograms were recorded at 
the level of the left 3rd/4th interspace. The raw 
etettomyogram was filtered, digitised and median 
frequency (MF) and power spectra were plotted by Fast 
Fourier Transformation. MF regression lines were 
plotted to give the gradient of MF fatigue. 3-D and 
surface spectral colour plots of the power spectrum were 
plotted.
Average maximum voluntary lumbar extensor contraction 
** H5.1 Kg in the normal male and 60.7 Kg in the 
lonnal female. In the back pain male it measured 56.4 
Kg and in the back pain female 39.2 Kg. Initial MF was 
found to be significantly higher in both sexes of back

pain sufferers (P <0.05). The initial Power Spectra area 
in both sexes was significantly lower in the back pain 
sufferers (P<O.OS).
Spectral colour maps were produced at varying loads. 
Spectral patterns were found not to vary with load over 
the range tested. On surface spectral colour plots the 
width of the power spectrum was significantly greater in 
chronic back pain (10 - 100 Hz) than controls (10-70 
Hz).
It was concluded from the present study that it has proved 
possible to distinguish chronic low back pain sufferers 
from normal volunteers by electromyographic techniques 
of median frequency fadgue and 3-D surface spectral 
colour mapping. The technique has been previously been 
shown to be reliable and repeatable. Surface 
electromyography may have an important role in the 
future diagnosis and management of chronic back pain, 
especially in pre-employment screening and monitoring of 
rehabilitation programmes.

A MODEL OF ADOLESCENT IDIOPATHIC 
SCOL1OSIS
D, W. Murray, C Bularode. (Oxford)

A simple model of the spine was constructed. It 
consisted of rigidly interconnected anterior compression 
and posterior tension columns. The model allowed 
movement in all directions, however flexion was limited 
by the posterior column and rotation was centred around 
the anterior column. The model was constrained so that 
its upper pan was flexed relative to id lower part, as the 
flexion of upper thoracic vertebrae relative to lower is 
similar in normal and scoliotic spines. 
In normal thoracic spines the anterior column is shorter 
than the posterior. In scoliotic spines the anterior column 
is relatively long. A model constructed with its anterior 
column shorter than its posterior took up the shape of a 
normal spine. With a relatively long anterior column the 
model took up the shape of an idiopatnic scoliosis. The 
greater the length discrepancy the more marked the 
scoliosis.
The model demonstrates how a scoliosis may develop and 
progress. In normal spines anterior and posterior column 
growth are mechanically linked and are in equilibrium, 
with anterior growth driving posterior growth. During 
the growth spun the thoracic Icyphosis flattens indicating 
that the anterior column becomes relatively slightly long. 
In a few fast growing adolescents the length discrepancy 
is enough for a mild scoliosis to develop. Once this has 
occurred the mechanical link and therefore the 
equilibrium in growth is lost. Anterior growth increases 
and posterior growth decreases resulting in a progressive 
worsening of the scoliosis. This tendency to progress is 
balanced by remodelling which brings the vertebrae back 
towards the mid-line, so not all mild scolioses worsen. 
The model accurately represents adolescent idiopalhic 
scoliosis. Il demonstrates that a minor aberration of 
longitudinal growth of a mechanically normal spine can 
cause toe deformity. It suggests that progression of mild 
deformities could be prevented by repeated division of the 
posterior ligaments.

THE RECOVERY OF DRIVER REACTION TIMES 
FOLLOWING TOTAL KNEE REPLACEMENT 
T. J. W. SpaUing. J. Kiss. H. Slmpson. P. Kyberd 
(Oxford)

After knee replacement no objective clinical criteria or 
guidelines exist to assist the orthopaedic surgeon in 
judging when physical strength and stamina have returned 
to adequate levels for driving. 
Aim, To investigate the pattern of recovery of reaction 
times in relation to the ability to perform a safe 
emergency stop.
Sixty individuals (20 controls and 40 patients) were 
assessed on a driver reaction rig. The patients were 
tested pre-operatively and at 4, 6, 8 and 10 weeks after 
total knee replacement (TKR). Transducers fitted to the 
brake, accelerator and clutch pedals recorded force and 
movement in response lo a visual stimulus on a screen. 
The Total Reaction Time (equivalent to the highway code 
thinking time) consisted of the visual reaction delay (time 
to lift foot off accelerator) and transfer time (time to

achieving brake pressure of 100N). A modified BQ^
knee function assessment was also performed.
Eleven patients failed to complete the study. The results
of 18 drivers and 11 nondrivers were analyzed. The iom
reaction time was significantly longer for nondrivers ihj,
drivers. Post-operatively reaction limes were the same in
drivers who had undergone left TKR. The transfer tin*
was increased post-operalively and did not return to pft.
operative values for 8 weeks.
Non-drivers showed a similar pattern of recovery
following right TKR but showed a 20% improvement in
reaction times after left TKR confirming thai driver
reaction time is a learned coordinated movement
response.
In conclusion the recovery of the ability of drivers wfo
had undergone right TKR to transfer their foot from u>
accelerator to brake in an emergency stop situation did
not return to pre-operative levels until eight weeks after
surgery.
Patients should be advised they should not drive for at
least eight weeks after right TKR.

TOTAL KNEE ARTHROPLASTY IN SEVERE 
HAEMOPHILIA
N. C. Birch. W. J. Kibbans, E. Goldman. C. E Ue, 
(London)

By 1992, 163 Total Knee Arthroplasties (TKA) in 122
men with severe haemophilia (< 2u/dl Factor VIU or IX)
had been reported in the world literature. A further 19
TKAs (12 men) performed since 1983 are reported.
Three underwent bilateral replacements and three had
revisions, two for loosening and one for deep infection.
One patient who had had staged bilateral TKAs and one
revision had a high litre inhibitor lo Factor VIU and
required Porcine Factor VIII for all his surgical
treatment. Another was the first reported case in Europe
of a man having Recombinant Factor VIII for surgical
cover.
Eight were HIV positive at operation; two have since
died. In none of the others did the operation cause a
permanent fall in CD4 count.
The mean Knee Score (Hospital For Special Surjerr,
New York; max 100) rose from 31.1 pre-operatively to
83.6 at follow-up (mean 78 months; range 12-123
months).
The median number of bleeds into the operated knees ftH
from five per year pre-operatively to 0.5 per year. The
clotting factor replacement fell from a median of 4578
units per years before operation to 795 units, per year pa
knee after operation.
It is concluded that TKA in severe haemophilia is
worthwhile. It relieves pain, may improve function and
greatly improves the quality of life.

"THE DELRIN KNEE-A TEN YEAR FOLLOW UT 
D. J. Moore, V. Rojc, U. A. K. Freeman (Hem)

The rate of the polyacetal femora] componenem in an all 
Polymeric Delrin total knee replacements was examined. 
Sixty four Delrin knees were inserted as part of a clinical 
trial between may 1980 and July 1983 at The Koj»! 
London Hospital. Patients were reviewed at 10 years. 
There were two major complications. The first was n 
unacceptably high infection rate; ten patients developed 
deep infection and seven required revision. The high rale 
was thought to be due to problems in sterilisation of <l* 
prosthesis and so the trial was halted. The other 
complication was the failure rate of the unsteJnrnd 
UHMWPE tibia! component due to aseptic loosening- 
However the rate is the same as found in a similar group 
of knees with a metal femoral component. There *** 
no mechanical failures of the components. There «* 
one revision for a loose femoral component, probably <!* 
to gross undersizing of the prosthesis. 
Review of the X-rays of those knees not revised sho** 
to tilt or migration of the femoral component. Resorpri* 
of the distal end of the femur was not most mark* 
anteriorly. Histotogical examination of the membra* 
surrounding two prostheses showed no difference in *• 
cellular reaction induced by a polyacetal compared *" 
UHMWPE.
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THE EFFECT OF OPEN JOINT SURGERY ON CD4 
COUNTS OF PATIENTS WITH HAEMOPHILIA.

Phfflips AM, Sabin C, Ribbans WJ. 
Royal Free Hospital, London, ENGLAND.

Parents with haemophilia A, B or von Willebrand's 
disease were studied in order to establish whether there was any 
evidence that open joint surgery caused a decline in post 
operative CD4 counts which was greater than would be expected 
for their HTV status. Data was collected on patients operated on 
between 1982 and 1994. Rates of decline were calculated using 
linear regression methods. In 11 HIV negative patients the rate 
of CD4 decline after the surgical procedure was 20 cells/mm3 per 
year. This was not significantly different from a zero rate of 
decline (p=0.37). In 17 HIV positive patients, the CD4 counts 
declined at the rate of 51 cells/mm3 per year. Whilst this was 
significantly different from zero (p=0.03), this is consistent with 
the rate of CD4 decline in all of our patients with haemophilia 
who are infected with HIV (usually in the range 60 - 80 
cells/mm3 per year) . There appears to be little evidence, 
therefore, of any worsening of the immune system as a result of 
this form of surgery which cannot be attributed simply to the 
effects of HIV infection in these patients.
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ANALGESIA REQUIREMENTS OF PATIENTS WITH 
HAEMOPHILIA UNDERGOING ORTHOPAEDIC SURGERY

Phillips AM, Manktelow A, Birch NC, Ribbans WJ. 
Royal Free Hospital, London, ENGLAND.

We reviewed the analgesia requirements of patients with 
haemophilia during the 14 days following 11 total knee 
replacements and compared these with the analgesia 
requirements of patients undergoing 11 total knee replacements 
in a reference group not suffering from haemophilia. We found 
that the haemophilia group required significantly more opiate 
analgesia (p<0.02) over this period. Patients with haemophilia 
were rarely prescribed non-steroidal anti-inflammatory drugs and 
this contributes significantly to the differences. There may also be 
an inherent difference in the nature of the surgery or the pain 
threshold of patients with haemophilia. Careful attention 
therefore needs to be paid to the analgesia requirements of these 
patients in the post-operative period.
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THE EVOLUTION OF HAEMOPHIL1C ANKLE 
ARTHROPATHY

Phillips AM. Ribbons \VJ. Royal Free Hospital, London, ENGLAND.

We have conducted a longitudinal study of radiographic 
changes and bleed patterns in ankles of patients with haemophilia 
to establish what effect the changes in treatment that have 
occurred in the last 30 years are producing in these indices of 
severity of haemophilic ankle arthropathy. We have also 
conducted a cross-sectional questionnaire-based survey of our 
population with severe (<2% factor VTH or IX) haemophilia as a 
'Census' of the current level of disability caused by ankle 
arthropathy. The results of these will be shown. Longitudinal 
age-matched analysis of radiographic changes over the last 30 
years shows that there is no discernable difference in the 
prevalence or severity of ankle arthropathy. This would imply 
that (i) established ankle arthropathy still progresses as before 
despite changes in treatment but (ii) the radiographic changes 
may take one or two decades to manifest and therefore it may 
not be until the end of this decade that we see the radiographic 
benefit of improvements in treatments that occured in the late 
1970s. Therefore our survey reflects the likely evolution of ankle 
arthropathy in our current population. Age-matched longitudinal 
analysis of bleed patterns, however, show that significant 
reductions in all joint bleeds have occured over the last three 
decades, although numbers were not large enough to show this 
effect for ankles alone. This effect was associated with decreased 
numbers of infusions, at a given age, for later generations. This 
may be explained by more efficient treatment in childhood 
neccessitating less requirement for 'on-demand' and 
'prophylactic' infusions later in life.
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A VALIDATED CLINICAL AND RADIOGRAPHIC SCORING 
SYSTEM FOR THE ANKLE FOR PATIENTS WITH 
HAEMOPHILIA.

Phillips AM. Ribbans \VJ. Royal Free Hospital, London, ENGLAND.

We have developed a scoring system based on radiographic features 
and clinical features of haemophilic ankle arthropathy and validated by 
dynamic goniometric quantification on a treadmill. Patients with severe 
haemophililia (<2% factor A or B) and chronic haemophilic ankle 
arthropathy responded to a questionnaire containing 14 multiple choice 
questions and a linear analogue pain score. It included questions from the 
Mazur scoring system as well as other features which we felt were 
important. Where current radiographs were available (34 ankles), the 
predictive value of each radiographic feature for responses to each question 
was assessed. Weighted values were attributed* to radiographic features, if 
present, on the basis of this predictive value. Those clinical features which 
we felt were not ankle-joint specific (eg. walking distance, ability to squat 
etc.) were excluded. The justification for this was strengthened by the 
finding that the radiographs were not predictive for these features anyway, 
as might be expected. There was a significant correlation between the 
radiographic feature scores and r nical scores (r = 0.68). In order to 
objectively validate these radiogr ic scores they were plotted against 
dynamic range of movement as measured by goniometric transducer 
readings of 22 of the ankles on a treadmill, we also found a significant 
correlation (r = 0.64). There was less correlation between Petterson 
radiographic scores and question responses (r = 0.48) and the treadmill 
parameters (r = 0.43) on these patients. We therefore feel confident that the 
radiographic section of our scoring system gives a reliable prediction of 
clinical features which we believe are most relevant to ankle joint pathology, 
even in the presence of other lower limb arthropathy.
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Haemophilic ankle problems: orthopaedic solutions
W. J. R1BBANS, M. PHILLIPS, D. STOCK and E. STIBE 
Royal Free Hospital, Orthopaedic Department, London

The ankle joint in the haemophilic patient is prone to 
intra-articular bleeds following trauma. In severely 
affected patients spontaneous bleeds can occur. Once the 
joint has been subject to several bleeds it frequently 
becomes a 'target joint', with progressive deterioration in 
the function and comfort of the hind foot unit.

In terms of joint bleeds the ankle joint is the third most 
commonly affected, accounting for 14.5% of recorded 
bleeds; the knee accounts for 44% and the elbow 25% 
[1]. However, the pattern of bleeding varies according to 
age, with the ankle being the most commonly affected 
during the second decade and the knee during the third 
[2] (Fig. 1).

HIP

KNEE

ANKLE

Fig. I'.'lncidence or lower limb "joint Bleeds "[from Uamble",T9"9T[2]y.

Pathology

Like all synovial joints subjected to frequent haemar- 
throsis, the ankle joint develops a diffuse, highly vascular, 
hypertrophic synovitis. The deposited haemosiderin can 
be found in the synovium for up to 2 years after a bleed. 
The overall effect is an increased propensity to further, 
often spontaneous, synovial and sub-synovial bleeds.

The sequential changes in the joint are summarized in 
Table 1.

Table 1. Pathological changes in a haemophilic ankle joinr.

Bleeding from synovium and sub-synovial vessels —> Haemarthrosis

Synovium proliferates
-»Hyperplasia of rype A cells (macrophages)
-» Fe taken up into cells (remains for up to 2 years)
-» Angioneogenesis
-» Hypertrophic synovium more susceptible to further bleeds

Haemosiderin accumulates in synovial cells
-* Cell death

—» Release of destructive enzymes, e.g. collagenase, neutral 
proteinase

Articular cartilage destroyed
-»Joint space narrowing, irregularity, and cyst formation
-» Anterior and posterior osteophytes form
-> Progressive joint fibrosis —> Ankylosis

Clinical features

The early stages are characterized by intermittent bleeds 
into the joint, producing transient synovial swelling, pain 
and restriction of movement. As the arthropathy develops, 
the synovial swelling becomes more permanent, and full 
recovery of movement between bleeding episodes becomes 
less likely.

Articular cartilage destruction produces an increasingly 
painful, stiff joint. If the ankle is affected during childhood 
there is an increased tendency to growth disturbances, and 
a tendency to medial distal tibial overgrowth with a 
valgus hind-foot position has been described [3]. Anterior 
and posterior distal tibial osteophytes accompany the 
piOg-rcssiircrrloS3uof-^oint-^paCi;r.--.The-associated !oss-:-of 
movement - especially dorsiflexion - can cause 
secondary soft-tissue contractures, particularly of the 
tendo-Achilles, and a tendency to walk with an externally 
rotated foot.

The end-stage arthropathy produces a virtually 
ankylosed ankle. When this stage is reached the lack of 
movement in the joint is often accompanied by diminished 
pain and bleeding.

Imaging and radiological assessment

All joints affected by haemophilic arthropathy can be 
assessed and scored by the Petterson classification [4]; 
these changes are outlined in Table 2.
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Table 2. Petterson (1980) radiological 
arthropathy.

X-ray change

Osteoporosis

Irregularity of subchondral surfaces

Epiphyseal enlargement

Joint space narrowing

Subchondral cyst formation

Joint margin erosions

Incongruence between joint surfaces

Deformity (angulation
and/or displacement
of articulating bones)

Maximum possible score

classification of

Findings

Absent
Present
Absent
Slight
Pronounced

Absent
Present
Absent
<50%
>50%

Absent
1 cyst
> 1 cyst
Absent
Present
Absent
Slight
Pronounced
Absent
Slight
Pronunced

haemophilic

Score

0
1
0
1
2

0
1
0
1
2
0
1
2
0
1
0
1
2-

0
1
I

13

There are, however, changes which are specific to the 
ankle joint. These include anterior and posterior marginal 
osteophytes, valgus tilt due to medial tibial overgrowth in 
childhood, and occasional talar osteonecrosis leading to 
dome flattening and collapse. Evidence of repeated 
bleeding episodes during growth can leave a series of 
Harris growth arrest lines in the distal tibia.

Kellgren [5] has developed a grading scale specific for 
ankle osteoarthritis arismg from any aetiology.

Associated arthritic changes in the peri-talar joints are 
relatively common. They have been reported to be present 
on radiographs in 9% of Gamble's series [2] and in 37% 
of sub-talar joints in Luck's series [6], with all affected 
patients being over 30 years of age. The changes are most 
frequently seen first at the posterior margin of the 
posterior facet [7]. Plain AP and lateral radiographs of 
the ankle suffice for most ankle assessments. We use 
maximum dorsiflexion and plantarflexion lateral films in 
cases of suspected osteophyte impingement.

CT scanning is helpful in certain cases and demon 
strates particularly well sub-talar joint pathology.

In cases where doubt persists over the extent of hind- 
foot and mid-foot joint involvement in the patient's 
symptoms, isotope scanning can be used.

MRI scanning will clearly demonstrate earlier articular 
and osseous changes and also associated pathology in the 
soft tissues.

Clinical ankle assessment

A number of outcome scoring systems have been 
developed to assess the disability and handicap arising 
from ankle pathology. Variable weightings have been 
given to factors such as pain, function, range of movement 
and alignment; they have been developed to measure the 
outcome following congenital abnormalities, trauma and 
arthritis, and their subsequent management.

When assessing haemophilic ankle pathology, the 
patient often has polyarticular involvement which can 
skew assessment, for example maximum walking distance 
may be determined by a contratateral knee problem which 
relegates a normally functioning ankle to a suboptimal 
assessment grade.

Mazur's scoring system was developed to assess 
outcome after ankle arthrodesis [7] and has been adapted 
by Gamble [2] in haemophilic ankle assessment. Gamble 
demonstrated a slow deterioration in ankle function with 
age and this has been confirmed in the assessment of 
patients at the Royal Free Hospital [8] (Fig. 2).

GAMBLE 
(1991)

RIBBANS 
(1994)

Fig. 2. Mean modified Mazur ankle assessment score for severe 
haemophilic patients (maximum score of 100 = normal ankle joint).

The requirement for a specific, validated, haemophilic 
ankle assessment remains.

Non-surgical treatment

Prophylaxis

The use of prophylaxis factor replacement on a weekly 
basis for haemophilia B and three times per week for 
haemophilia A can eliminate the severe arthopathy seen in 
joints such as the ankle. However, it is expensive, and is 
likely to lead to over-treatment in many patients 
(compared to 'on-demand') and is an unnecessary

Haemophilia (1995), 1, 91-96
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treatment in up to 10% of patients [9]. To be totally 
effective it has to commence before the first bleed, i.e. 
under 2 years, and continue until skeletal maturity. Also 
to be considered are the time and stress for the family and 
the child, the problems of regular venous access, and the 
increased exposure to unknown complications of replace 
ment. In addition, the child does not have the same 
opportunity to develop the warning 'aura' of an imminent 
haemarthrosis.

Medical management of acute bleeds

The treatment of a major acute ankle haemarthrosis is 
similar to that for any other major joint, i.e. combination 
treatment.

The patient is given appropriate amounts of replacement 
factor and the joint is rested to reduce bleeding and 
subsequent synovitis; this may be repeated at 48 h if the 
joint remains vulnerable. This treatment may be sufficient 
in minor bleeds, but in larger haemarthroses further 
measures are required. One of these may be a splint, 
which has the advantage of being easily removable and 
adjustable to the size of the joint. A splint should be applied 
for at least 24—48 h. Alternatively a plaster back-slab or, in 
major bleeds, particularly with an equinus ankle position, a 
full below-knee cast can be applied which can be serially 
changed to alter joint position. Ingram [10] felt that 
aspiration resulted in better movement by 24 h, and may 
be considered following a major haemarthrosis.

Physiotherapy

The role of the physiotherapist is most important in the 
treatment of the haemophilic patient subject to recurrent 
ankle bleeds. In the acute phase a physiotherapist can help 
with controlling the size of the swelling by measures such 
as ice and splinting. In the rehabilitation phase he/she will 
concentrate on maintenance of ankle movement, restora 
tion of muscle power, and advise on a suitable home

Splinting

The use of splinting in the paediatric age group to reduce 
the numbers of bleeding episodes is reported in this issue 
[11]. The results of the use of such splints over a 6-month 
period are encouraging and appear to indicate a reduction 
in the number of bleeds in the ankle joint, at least in the 
short term. Long-term patient compliance may prove a 
problem over a number of years of attempted use.

Intra-articular steroid injections

In patients with documented established degenerate ankle

joints and persistent synovitis, intra-articular steroid 
injections can help to relieve discomfort. They have to 
be performed under factor replacement cover. If there is 
concomitant disease in the sub-talar joint or mid-tarsal 
joints, fluoroscopy can aid accurate joint localization for 
maximum benefit from the procedure.

Synviorthesis

As an alternative to surgical resection of the synovium, 
agents can be introduced into the ankle joint to reduce 
recurrent bleeding by rendering the synovium fibrotic, a 
process known as synviorthesis. The radioactive agents 
most commonly used, at present, include Au 193, Y90, P 132 
and Rh 186 .

Fernandez-Palazzi [12] reported a large series involving 
the treatment of a number of different joints. His results 
were monitored with pre- and post-treatment technetium 
scans and he reports a clinical improvement 80% as 
consistent as surgery.

Synviorthesis has the advantage of being less traumatic 
for the patient and requires less factor replacement cover 
than open surgery. The joint requires 4 days immobiliza 
tion post-injection to maintain maximal concentrations 
within the joint. Although only small penetration of the 
articular cartilage has been claimed, the long-term effects 
on the growth potential of the bone cannot be fully 
known if administered to the very young.

Rifampicin has been used as a chemical synovectomy 
agent, but may cause pain during injection and requires 
more factor cover.

Orthotics, boots and walking aids

Many patients with ankle disease can benefit from the use 
of orthotic inlays to their shoes. Heel cushions have been 
shown to increase shock absorption, reduce acceleration 
of the gait pattern, and improve co-ordination of the 
muscle and articular system [13].

Siiiiiiiiiy;—i-i-the- joim-'dctefkrrates, we-haYerfotind-aif 
increasing proportion of our patients use boots, as 
opposed to shoes, to utilize the extra support they offer.

At the Royal Free Hospital, only 14% of our severe 
haemophilic teenagers used orthoses or boots, compared 
to 47% in the over-30-years age group. When compared 
to ankle function on a modified Mazur score, of those 
scoring > 85 points (maximum = 100) for both ankles, 
only 6% used orthoses or boots compared to 74% with a 
Mazur score of < 85 points.

The pattern is similar in the use of walking aids: 14% of 
our severe haemophilic teenagers used walking aids 
compared with 24% in the over-30-years age group. 
When compared to ankle function on a modified Mazur 
score, of those scoring >85 points (maximum = 100) for
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both ankles, only 3% used walking aids compared with 

35% with a Mazur score of < 85 points [8].

Surgical treatment

Surgery is rarely indicated in haemophilic ankle joints. A 
review of Royal Free Hospital patients [8] concluded that 
in our department the incidence of surgery for a 
haemophilic ankle was 1:1600 per year for those 
registered with the unit.

If conservative treatment has failed, the following 
options might be considered.

Ankle arthroscopy

Arthroscopy of the ankle joint may have several 
indications in the haemophilic. It can be used to biopsy 
the joint and undertake synovectomy and/or debride- 
ments of the joint. Anterior osteophytes can be trimmed 
and osteochondral defects drilled. It can be used to 
debride during ankle arthrodesis.

The technique can be demanding, and ankle distraction 
is recommended because synovitis and anterior osteo 
phytes can reduce vision. Superficial nerve damage can 
occur at the site of entry portals.

Surgical synovectomy

Surgical synovectomy of the ankle can be undertaken by 
open or arthroscopic means. It is best reserved for those 
patients with no or very early radiographic changes of 
arthritis who have failed conservative treatment. The 
patients who are most likely to benefit are those with 
recurrent haemarthrosis, a painful joint, and stiffness 
secondary to a chronically inflamed synovium.

As with all joints undergoing synovectomy, further loss 
of movement is a potential post-operative problem.

Cheilectomy (osteophytectomy)

Far patients with antctiot—Etnkkr—parri,—aggravatedHiTy 
dorsiflexion, excision of the anterior osteophytes may 
improve movement and comfort, and prevent/reverse 
secondary posterior soft-tissue contractures. It is best 
reserved for those patients with an otherwise reasonably 
congruous joint. Such surgery was described by O'Dono- 
ghue [14]. In our experience, it best undertaken with 
fluoroscopic control and using a combined medial and 

lateral approach. There is always the potential for 
regrowth and the objectives of surgery are limited to 
those outlined above.

Juxta-articular cyst grafting

Juxta-articular cysts can occur following repeated bleeds
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in the ankle joint. As they expand they threaten the 

integrity and support of the articular cartilage. Rarely 
they may reach such a size as to tequire open curettage 

and grafting [8].

Tendo-Achilles lengthening

Tendo-Achilles lengthening is occasionally required, 
either as an isolated procedure or in conjunction with 
other measures.

Repeated posterior compartment bleeds cause fibrosis 
and atrophy with a progressive equinus position of the 
ankle. Concomitant knee problems with a fixed flexion 
deformity will accentuate the problem. Ankle arthritic 
changes, especially with a block to dorsiflexion because of 
anterior osteophytes, can produce gradual equinus 
deformity. Repeated bleeds in the limb may affect 
growth, and a leg length discrepancy will encourage 
equinus ankle positioning.

The lengthening can be undertaken using a series of 
subcutaneous tenotomies, but generally an open Z- 
lengthening with or without posterior ankle capsule 
release is necessary. If there is a tendency for the hind 
foot to drift into valgus, the distal limb of the lengthened 
tendon should be medial to counter any such tendency. 
Slow correction of deformity in intractable cases could be 
undertaken by means of a hinged Ilizarov external fixator 
system.

Supra-malleolar osteotomy

In young patients with evidence of distal medial tibial 
overgrowth, a corrective supra-malleolar osteotomy can 
correct the resultant hind-foot valgus position. Ideally, 
this should be undertaken before arthritic changes are 
evident on X-rays and the sub-talar joint has lost its full 
range of motion to accommodate the restored position. A 
small series has been reported with good results [3].

Ankle arthrodesis

In patients with severe pain and end-stage arthropathy 
who have failed conservative treatment, an ankle 
arthrodesis may be indicated. The surgery would be 
intended to produce a more comfortable hind-foot unit 
with better ambulation and less bleeding; in addition, it 
would allow for the correction of any progressive 
deformity, such as equinus or valgus drift. The presence 
of concomitant arthritis in adjacent joints requires that 
consideration be given as to whether a sub-talar or pan- 
talar fusion is undertaken at the same time. Surprisingly, 
there are only a few large series reported on the outcome 
of ankle arthrodesis. The surgical options include the use 

of internal fixation or external fixation, sliding grafts and
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Table 3. Summary of treatment and outcome following ankle arthrodesis in haemophilic 
arthropathy.

Author
External 

Total Screws Plates fixarors Grafts Cast

Luck (1990) [6]
Gamble (1991) [2]
DePalma (1956) [15)

Total

Non-unions

18
10

2

30

3

15
1 1

16 1

2

3
7

6

1
1

2

1

1

1

cast immobilization techniques, some of which may be 
combined in one procedure. The results from three series 
[2,6,15] are summarized in Table 3; this combined group 
has a non-union rate of 10%, although some of these non 
unions may be pain-free.

intra-articular steroid injections. Many end-stage ankles 
gradually undergo a form of auto-ankylosis, with an 
associated diminution in pain and bleeding episodes. 
Rarely, a formal arthrodesis is required, which may 
require extending to other peri-talar joints.

Total ankle replacement (TAR)
There has been only one case report of a total ankle 
replacement in a haemophilic patient [6]. Although the 
patient did well, the author concluded that 'ankle and 
sub-talar joint are best treated by arthrodesis rather than 
by arthroplasty'.

Patients whose ankle problems might warrant con 
sideration for such surgery are usually young or middle- 
aged adult males whose size and level of activity post- 
operarively would make early loosening and implant 
failure a major concern.

Conclusions
There is no substitute for prevention in the treatment of 
ankle arthopathy in haemophiliacs. Acute bleeds must be 
aggressively treated and joint motion and muscle strength 
maintained. Orthotics, splints and boots must be used 
appropriately, and the patient must be counselled 
regarding occupation, sport, and weight control.

Surgery is rarely indicated, but the indications and 
surgical options can be summarized as follows. In a 
congruent joint, arthroscopy can be used to biopsy, 
drill defects, and debride the joint. Recurrent bleeds 
into a joint with a boggy synovium can undergo 
synovectomy. If there is valgus drift, but with a supple 
sub-talar joint, supra-malleolar osteotomy can correct 
the deformity. An equinus ankle due to soft-tissue 
contractures can be corrected by tendo-Achilles length 
ening with or without posterior capsule release. If there 
are prominent osteophytes, producing anterior pain on 
weight-bearing and dorsi-flexion, a cheilectomy can be 
used. Rarely, a large expanding sub-articular cyst 
requires grafting.

The later arthropathic joint can be helped by judicious
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CASE REPORT

Ipsilateral total shoulder and elbow prosthetic replacement 
in a patient with severe haemophilia B
A. M. PHILLIPS, W. J. RIBBANS and N. J. GODDARD 
Royal free Hospital Orthopaedic Department, London

Summary. Since factor replacement concentrates became 
widely available in the 1970s, total prosthetic replacement 
of joints in haemophilic patients has become increasingly 
common, with success particularly in the knee and hip. 
However, there has been no published series of elbow or 
shoulder replacements large enough to draw conclusions 
about the advisability of these procedures in this group of 
patients.

We report a case of prosthetic replacement of the 
shoulder, in a 58-year-old man with haemophilia 6, and

replacement of the elbow joint of the same limb 21 
months later. The results are initially very encouraging, 
with no pain in either joint since the early post-operative 
period. There have been no bleeds into either joint since 
surgery. Ranges of movement are satisfactory. Follow-up 
is now 37 months for the shoulder and 16 months for the 
elbow.

Keywords: shoulder, elbow, prostheses, haemophilia, 
surgery.

Chronic haemophilic arthropathy is most common in the 
knee, closely followed by the ankle; hip, shoulder and 
elbow arthropathy are less common. Total joint replace 
ment has been shown to be valuable in the hip and knee 
arthropathy associated with haemophilia, but there is 
little published data on the outcome of joint replacement 
in ankle, shoulder or elbow joints [1]. In a well-motivated 
patient for whom all conservative methods and more 
minor surgery had failed to prevent pain and disability, 
we finally elected to offer replacement surgery to both left 
elbow and left shoulder joints.

Case history
A right-handed Caucasian male (born 1933) with severe 
factor IX deficiency ( < 1%, no inhibitor) has been treated 
in our Centre since 1965. He had three arthropathic joints 
as a result of recurrent bleeding and subsequent synovitis: 
right knee (patellectomy 1972, arthrodesis 1973), left 
shoulder and left elbow. He had needed prophylaxis for 
the left shoulder since 1969. There had been recurrent 
haemarthroses into his left elbow since 1943. His left 
radial head was excised in 1980. His left elbow was re- 
explored in 1985 for numbness and paraesthesia in the 
forearm. Radial neurolysis (deep and superficial branches) 
led to resolution of his symptoms.

His left arm became significantly more painful in 1990. 
He had not used his left arm for lifting or carrying for 
many years. He had constant pain and was having
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increasing difficulty at work. Gleno-humeral joint move 
ment was minimal, but scapulothoracic movement was 
well retained. Elbow flexion range was 50-110°, with 
almost full pronation and supination. X-rays showed 
advanced chronic haemophilic arthropathy in both the left 
elbow and the left shoulder (Figs 1-3).

By February 1992 the shoulder had deteriorated, with 
associated muscle wasting, and there was severe limitation of 
limb function. The elbow had not deteriorated significantly. 
It was decided to proceed with arthroplasty because the 
patient had been disappointed by a previous arthrodesis in 
his knee and was keen to retain some degree of movement.

In March 1992 he underwent a bio-modular (Biomet, 
Inc.) total shoulder replacement via an anterior approach. 
Both components were cemented. The procedure was 
covered with factor IX (Octanyne) 4070 U given 1 h pre- 
operatively. 90% factor levels were maintained for the 
first 24 h and then at 30-60% for the next 2 weeks.

There were no in-patient complications. By 16 weeks he 
reported minimal discomfort and had been able to carry a 
suitcase in his left hand. At 20 months he had 70° of 
glenohumeral abduction and 140° of combined abduction. 
Flexion and extension were full, with 80° of internal 
rotation and 50° of external rotation.

At this stage his left humero-ulnar joint became the 
limiting factor in his left arm function. Range of 
movement was good, with flexion-extension from 35° to 
100°. Supination and pronation were restricted by about 
30°. The indication for surgery was pain.

In December 1993 a left Kudo total elbow replacement 
(Biomet, Inc.) was performed via a long posterior

Blackwcll
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Fig. 1. (a) Pre-operative lateral radiograph of left elbow, (b) Pre-operative AP radiograph of left elbow.

Fig. 2. Lateral radiograph of left elbow after radial head excision, 
before replacement.

t Blackwell Science Ltd

Fig. 3. Preoperative radiograph of left shoulder.
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approach. There was extensive fibrosis around the joint 
and an ulnar nerve neurolysis was performed. High-purity 
factor IX was again given pre-operatively (4000 U). High 
levels of factor IX were again maintained for 2 weeks. 
There were no in-patient complications. He was reviewed

at 5 and 20 weeks. At 5 weeks, flexion-extension range 
was 70-125°. Forearm rotation was full. Flexion improved 
to normal by 7 months, but extension remains restricted 
by 45°. X-rays at this stage show both prostheses to he 
satisfactory (Fig. 4).

Fig. 4. (a) Radiograph of the shoulder prosthesis in situ, (b) Radiograph of the elbow prosthesis in situ, (c) Radiograph of the two prostheses in 
the left humerus.

Haemophilia (1995), 1, 270-273 r Blackwell
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Fig. 5. Left elbow bleeds before and after surgery.
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Fig. 6. Left shoulder bleeds before and after surgery.

He has not had a single joint bleed since either joint was 
replaced (Figs 5 and 6).

Discussion
With factor replacement therapy, the indications for 
surgery in haemophilia have been extended. This has led 
to a large increase in the number of total joint 
replacements being performed in patients with haemo 
philia. Total joint arthroplasty in patients with haemo 
philia is substantially different from that in patients with 
rheumatoid or osteoarthritis in terms of technical 
considerations and outcome assessments. There is clearly 
a need to review critically the outcome of such surgery 
before recommending it as a routine therapeutic option 
for patients with this type of advanced arthropathy. 

Shoulder and elbow prosthetic arthroplasties have been

performed in recent years in patients with haemophilia 
[1], This is the first published report of a patient with 
haemophilia receiving both in the same limb.

Neer [2] suggested that patients who require both joints 
replacing should have the shoulder operated on first, 
whereas Friedman [4] took the opposite view. It has been 
shown that it is possible to replace both joints during the 
same operation [5]. Our patient had a left shoulder 
replacement followed by a left elbow replacement 21 
months later and initial results are encouraging.

In Friedman's series [4] of 31 rheumatoid patients, 
followed up for 2-10 years, only two elbows required 
revision. Asymptomatic radiolucent lines were present in 
one elbow and 13 shoulders. There were no other 
significant late complications. There are many patients 
with haemophilia who would benefit from shoulder and 
elbow replacement. Long-term follow-up of such early 
patients undergoing these operations is essential to ensure 
that the initial apparent benefits are maintained.
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Hemophilic Ankle Arthropathy
W.J. Ribbans, BSc, MB, BS, MCh; and A.M. Phillips, MA

Ankle arthropathy remains a frequent source 
of disability in the hemophilic patient. Bleeding 
into the ankle most commonly commences in 
the second decade, and, once established as a 
target joint, progressive damage leads to signif 
icant pain, stiffness, and deformity affecting 
general mobility and leisure and occupational 
pursuits. Review of cohorts of hemophilic pa 
tients at the Royal Free Hospital has monitored 
this deterioration and there is no evidence that, 
despite improvements in medical treatment, 
the pattern of insidious decline in hindfoot 
function has changed during the past 4 
decades. Based on these observations, a com 
bined clinical and radiologic scoring system 
has been developed, incorporating ankle spe 
cific features, such as talar tilt, tibial osteo- 
phytes, and talar dome flattening, which give a 
better correlation than traditional systems with 
objective measures, such as treadmill walking. 
There is no substitution for prophylactic treat 
ment in arresting ankle function decline, and 
surgical interventions are rare. However, the 
types of potential procedures are numerous

From the Haemophilia Unit, Royal Free Hospital, 
Hampstead, London, England.
Reprint requests to W.J. Ribbans, BSc, MB, BS, MCh, 
Consultant Orthopaedic Surgeon, Northampton Gen 
eral Hospital and Honorary Senior Lecturer, Royal Free 
Hospital School of Medicine, Northampton General 
Hospital, Northampton NN1 5BD, United Kingdom, 
England.

and choices must be made according to the de 
gree of disability and state of overall damage to 
the joint and adjacent soft tissues.

Recurrent hemarthrosis in the hemophilic 
ankle joint will lead to progressive degenera 
tive changes adversely affecting function in 
the hindfoot unit. This article will examine the 
natural history of these changes, the resultant 
clinical features, useful means of clinical and 
radiologic assessment, and treatment op 
tions.

NATURAL HISTORY

Any hemophilic joint that has recurrent 
bleeding episodes frequently becomes a tar 
get joint. A hemarthrosis leads to synovia! 
proliferation and angioneogenesis. These 
changes increase the joint's susceptibility to 
further bleeding. The direct action of blood 
and the release of enzymes after the death of 
synovia! cells leads to progressive destruc 
tion of the joint. Overall, the ankle ranks be 
hind the knee and elbow in terms of bleeding 
frequency,4 but has been shown to be the 
most commonly affected joint in the second 
decade of life. 3

The authors have analyzed the progres 
sive deterioration in ankle function with age

39
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in 115 patients with severe hemophilia at 
their own unit (nonpublished data, Phillips 
AM, Ribbans WJ: The evolution of 
haemophilic ankle arthropathy. Oral Presen 
tation. Third Musculo-Skeletal Congress of 
the World Federation of Hemophilia. 
Herzilya, Israel 1995). Figures 1 to 4 depict 
the increasing reliance on orthotics and 
walking aids, the extent that work and educa 
tion are affected by ankle problems, and the 
progressive loss of motion and increasing 
pain scores. To assess whether ankle func 
tion has improved during the past 40 years 
with increasing availability of treatment, an 
kle radiographs of hemophilic patients dat 
ing back to the 1950s were analyzed. Radio- 
graphic features were scored using the 
authors' own system (see Assessment sec 
tion) which has been shown to correlate well 
with clinical features. The findings are 
shown in Figure 5. Although the radiographs 
are taken from a subset of the general hemo 
philic population (those whose clinical fea 
tures warranted an ankle radiograph), the 
different generations demonstrate no signifi 
cant difference in the pattern of deterioration 
with age.

The results of these cross sectional and 
longitudinal studies suggest that progressive 
ankle arthropathy causes significant disabil 
ity in many hemophilic patients and that 
changes in treatment schedules has not, as 
yet, led to a discernible reduction in the scale 
of the problem.

Extent work or education affected

Q Severely

• Moderately affected / 
Changed to leu 
demanding job

D Work more slowly

• Unaffected

Fig 2. Extent that work and education are af 
fected by hemophilic ankle arthropathy.

CLINICAL AND RADIOLOGIC 
FEATURES AND ASSESSMENT

Early bleeding episodes cause transient syn- 
ovial swelling, which becomes more perma 
nent as the arthropathy progresses. The initial 
recovery of movement and comfort becomes 
less complete. Frequent bleeding episodes in 
childhood can affect distal tibial growth, and 
Gamble et al3 have described progressive val- 
gus hindfoot deformity as a result of medial 
overgrowth. Joint damage is associated with 
talar flattening and anterior and posterior tib 
ial osteophyte development that further limit 
movement and promote discomfort. Limita 
tion of dorsiflexion is particularly trouble 
some and can lead to secondary Achilles ten 
don contractures and the assumption of an

Extent range of movement affected

UKoforthotla

-*- Boots

Insoles/heel pads

—0—AFO (Ankle - fool 
orthosis)

-a— Crutches or walking 
sticks

Fig 1. Use of orthotics for the ankle in hemo 
philia.

—

II
D Severe impairment /

no movement
Q Moderate

impairment
D Slight impairment 

• Normal

Fig 3. Subjective assessment of loss of ankle 
movement.
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From linear analog pain scores

100%
9m:

10V.

•10V.

• Severe pain
• Mcxknucpnin
• Minimal pain

Fig 4. Linear analog scores for ankle pain.

externally rotated foot position during the 
stance phase of gait. The endstage position is 
that of a virtually ankylosed ankle joint, often 
in association with a planovalgus foot posi 
tion. Subtalar arthritic changes frequently ac 
company degenerative changes in the ankle 
joint.6 Allowance for this fact has been in 
cluded in the charts to provide a more com 
prehensive hindfoot function assessment.

Hemophilic arthropathic joints develop 
features similar to any osteoarthritic joint. 
Petterson et al9 developed a scoring system 
for the radiologic classification of hemo- 
philic joints, using features commonly seen 
in these articulations. The authors reviewed 
ankle radiographs and found that many of 
Petterson et al's features had high rates 
of interobserver variability and correlated

Mt» Ro»l Pne mdtotnplik: leant by lacrttlon oTbirtt

-Pn-1950

. IMO-W

-IH044

. IMS ind luer

1010
19

2010
29 

yon
|tn» 
plu>

Fig 5. Mean age matched radiographic ankle 
scores by generation.

poorly with clinical ankle scores (Gamble 
et al's-1 modification of the Mazur et al 7 
scoring system), where a weak negative 
correlation (r = -0.30) was found. In addi 
tion, recurring radiographic ankle features 
were identified that were not included in 
Petterson et al's classification.

A number of clinical ankle scores have 
been developed for the assessment of frac 
tures, ligament instability, and arthrodesis. 
Their use in assessing hemophilic ankle 
function is doubtful, particularly when fea 
tures potentially affected by joint disease in 
other lower limb joints, such as walking 
distance and stair climbing, are included.

After the assessment of clinical features, 
questionnaire results on ankle function, radi 
ographic analysis, and treadmill studies, a 
combined clinical and radiographic assess 
ment chart was developed (nonpublished 
data, Phillips AM, Ribbans WJ: A clinical 
and radiographic scoring system for the an 
kle for patients with haemophilia. Oral Pre 
sentation. Third Musculo-Skeletal Congress 
of the World Federation of Hemophilia. 
Herzilya, Israel 1995). The features and 
weighting are included according to such pa 
rameters as ankle specificity, ease of record 
ing, predictive value for clinical features, 
and reliability as measured by interobserver 
variability. The clinical and radiographic 
sections of the chart have a high correlation 
(r = 0.67) compared with Petterson et al9 and 
Mazur et al7 systems. Compared with tread 
mill studies of ankle movement, the clinical 
score had a better correlation than that of 
Mazur et al (r = 0.38 versus r = 0.09) and the 
radiologic score proved better correlated 
than that of Petterson et al (r = 0.66 versus r 
= 0.43). The clinical scoring system is shown 
in Table 1.

TREATMENT OPTIONS

Conservative Treatment
An acute ankle hemarthrosis is treated in sim 
ilar fashion to a bleeding episode in any other 
major joint. Replacement factor is adminis-
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TABLE 1. Combined Clinical and Radiographic Scoring 
System for Hemophilic Ankle Arthropathy

Clinical Orthopaedics 
and Related Research

Clinical Score Points

Orthotics

Subjective assessment of movement

Effect of ankle on ability to walk

Effect of ankle on ability to walk on 
uneven surfaces

Linear analog pain score (0-20) 

Bleeding episode frequency

Maximum clinical score 
Radiographic score 
Subtract from 100 if present

None 10
Insoles/heel pads 9
Boots 7
Walking stick 4
Crutches 2
Walking frame 1
Immobile 0
Normal 20
Slight impairment 15
Moderate impairment 10
Severe impairmemt 5
None 0
No problem 10
Works more slowly 15 
Changed to less demanding work 10 
Severely impairs work capacity 5

Maximum radiographic score 
Maximum overall score

No problem
Mild/moderate problems
Severe problems/impossible
No pain
Worst imaginable pain
None
1-12/year
1-4/month
>1/week

Subchondral irregularity
Talar tilt
Harris growth arrest lines

(distal tibia) 
Joint space narrowing 
Osteophytes 
Subchondral sclerosis 
Talar dome flattening

10
5
0

20
0

20
15
10
5

100

-8
-8

-10
-10
-20
-20
-24 
100
200

tered and the joint is rested. Further factor re 
placement can be used at 48 hours if the joint 
remains vulnerable. In larger, or recurrent, 
hemarthroses further measures may be re 
quired. The joint should be splinted for at 
least 24 to 48 hours. This may take the form 
of an inflatable splint, which is easily re 
moved and adjustable to the size of the joint,

a plaster back slab or, in major bleeding 
episodes, particularly with an equinus ankle 
position, a full below knee cast can be ap 
plied. These can be serially changed to cor 
rect joint position. Aspiration is controversial, 
but Ingram et al5 thought that this resulted in 
better movement by 24 hours, and may be 
considered after a major hemarthrosis.
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The alternative to on demand treatment is 
prophylaxis. In the child, prophylaxis may 
prevent the development of arthropathy, but 
it needs to be commenced before 2 years of 
age and continued until skeletal maturity to 
have maximum effect. In adults, the function 
of prophylaxis is to prevent recurrent bleed 
ing episodes and to allow the joint some de 
gree of recovery.

In the acute phase, control of the size of 
the swelling by such measures as ice and 
splinting is helpful. Later, a program for 
maintenance of ankle movement, restoration 
of muscle power, and advice on suitable 
home exercise programs should be available. 
Buzzard and Heim 1 have demonstrated the 
worth of ankle splinting in children to reduce 
bleeding episodes in the short term, how 
ever, long term patient compliance may 
prove a problem.

The review of patients treated at the 
Royal Free Hospital has shown the increas 
ing reliance on orthotics and walking aids 
with age as a result of increasing ankle prob 
lems (Fig 1). Heel cushions increase shock 
absorption on heel strike, and improve mus 
cular and articular coordination (nonpub- 
lished data, Schumpe G, Seuser A, Eickhoff 
H, et al: Gait Analysis of the hemophilic an 
kle with different shoes and inlays. Poster 
Exhibit. XXI International Congress of the 
World Haemophilia Federation of Hemo 
philia. Mexico City 1994). With increasing 
age, more persons with hemophilia use 
boots for the extra support they afford. In 
Ribbans et al's 10 series, only 14% of 
teenaged persons with severe hemophilia 
used orthoses or boots compared with 47% 
of persons with hemophilia older than 30 years 
age. Similarly, 14% teenaged hemophilic pa 
tients used walking aids compared with 24% 
in the older than 30 years age group.

Steroid injection, under factor replace 
ment cover, can help relieve discomfort in 
patients with advanced degenerate ankles. 
Supplementary injections into involved 
subtalar joint or midtarsal joints can prove 
beneficial.

Synoviorthesis is the introduction of 
agents into a joint to reduce recurrent 
bleeding by rendering the synovium fi- 
brotic. This can be accomplished by the 
use of radioactive or chemical agents. Ra 
dioactive agents include Au 193 , Y90 , P 132 , 
and Rh 186 . Synoviorthesis is less traumatic 
for the patient and requires less factor re 
placement cover than does open synovec- 
tomy. Fernandez-Palazzi (unpublished 
data, Fernandez-Palazzi F: Synovectomy: 
Indications, alternatives and results. Oral 
presentation XXI International Congress 
of the World Haemophilia Federation of 
Hemophilia. Mexico City, Mexico 1994) 
has reported a large series involving the 
treatment of a number of different joints, 
including the ankle. A clinical improve 
ment of 80% compatible with open surgery 
was found. The ankle is immobilized for 4 
days to maintain maximal concentrations 
within the joint. Although only small pene 
tration of the articular cartilage was 
claimed, the long term effects on the 
growth potential of the bone in the very 
young have not been fully documented.

Rifampicin (Masion, Merrell, Dao Ltd., 
Uxbridge, Middlesex, England) has been 
used as a chemical synovectomy agent, but 
may cause pain during injection and may 
have to be repeated more than once. 
Caviglia et al (nonpublished data, Caviglia 
H, Galatro G, Barrionuevo A, Fernandez- 
Palazzi F, Rivas S, Dib O, Rafael V: Intra- 
articular rifampicin therapy of chronic he 
mophilic synovitis. Oral Presentation. 
Third Musculo-Skeletal Congress of the 
World Federation of Hemophilia. Herzilya, 
Israel 1995) reported on the combined 
Venezuelan and Argentinian experience 
with rifampicin and found a 90% excel 
lent/good outcome.

Surgical Treatment

Failure of the above measures leads to the 
consideration of possible surgery. Although 
a number of options exist, surgical proce-
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dures on the ankle are rare. The incidence of 
surgery for a hemophilia ankle in the au 
thors' unit is 1:1600 per year. I0

Ankle arthroscopy can be used to biopsy 
the joint, undertake synovectomy, and de- 
bride the joint. Anterior osteophytes can be 
trimmed and osteochondral defects can be drilled. 
Arthroscopically assisted ankle arthrodesis is 
more common. Distraction is recommended 
because synovium and anterior osteophytes 
can reduce vision.

For anterior ankle pain, aggravated by 
dorsiflexion, excision of the anterior osteo 
phytes may improve movement and comfort 
and prevent or reverse secondary posterior 
soft tissue contractures. It is best undertaken 
when the joint is otherwise reasonably con 
gruous. Fluoroscopic control and a com 
bined medial and lateral open approach is 
used. Regrowth may occur.

Achilles tendon lengthening is occasionally 
required either as an isolated procedure or in 
conjunction with other measures. Calf bleed 
ing episodes cause fibrosis and atrophy with a 
progressive equinus position of die ankle, 
which can be aggravated by fixed flexion de 
formities of the knee. Ankle arthritic changes, 
especially anterior osteophytes can produce 
gradual equinus deformity. Repeated bleeding 
episodes in the limb may affect growth and a 
leg length discrepancy will encourage equinus

ankle deformity. Lengthening can be under 
taken using a series of subcutaneous teno- 
tomies, but an open Z lengthening ± posterior 
ankle capsule release is usually necessary. A 
tendency for the hindfoot to drift into valgus, 
requires that the distal limb of the lengthened 
tendon be medial to counter such tendency. 
Slow correction of deformity in difficult cases 
could be undertaken by means of a hinged 
Ilizarov external fixator system. A corrective 
supramalleolar osteotomy can correct a valgus 
position. 18 Ideally, this should be undertaken 
before marked arthritic changes are evident 
and before the subtalar joint has lost its full 
range of motion.

Synovectomy of the ankle can be under 
taken by open or arthroscopic means. It is 
indicated in ankles with recurrent hemar- 
throses, arthralgia, and stiffness secondary 
to a chronically inflamed synovium when 
radiographic changes of arthritis are ab 
sent or minimal. Increased stiffness is a 
potential postoperative problem.

Juxtaarticular cysts occasionally threaten 
the integrity of the articular cartilage and re 
quire open curettage and grafting. 10

End stage arthropathy, with intractable 
pain, increasing or marked deformity, and 
continued bleeding episodes are indications 
for ankle arthrodesis after failure of conserv 
ative measures. The presence of concomitant

TABLE 2. Summary of Surgical Options

Failure of Conservative Treatment

Early/no arthritic radiographic changes with 
recurrent bleeding episodes and chronically 
inflamed synovium

Congruent, early degenerate joint

Valgus deformity secondary to medial overgrowth 
Soft tissue equinus deformity

Expanding subarticular cyst 
Advanced degenerate joint

Arthroscopic or open synovectomy

Anterior osteophytectomy
Arthroscopic debridement and/or defect drilling
Supramalleolar osteotomy
Achilles tendon lengthening:

Percutaneous
Open ± posterior capsule (release)
Ilizarov (intractable cases) 

Curettage and bone grafting 
Intraarticular steroid injection 
Ankle arthrodesis 
± Subtalar or peritalar fusion
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arthritis in adjacent joints requires consider 
ation as to whether a subtalar or pantalar fu 
sion be undertaken simultaneously.

Few large series exist on the outcome of 
ankle arthrodesis. Internal fixation, external 
fixation, sliding grafts, and cast immobiliza 
tion techniques have all been employed. 
Overall a nonunion rate of 10% is re- 
ported.2-3 '6 Only 1 case report exists of a total 
ankle replacement in a hemophilic patient 
and the author concluded that "ankle and 
subtalar joint are best treated by arthrodesis 
rather than by arthroplasty,"6 because the rel 
atively young age, gender, size, and level of 
activity would make early loosening and im 
plant failure a major concern.

CONCLUSION

There is no substitute for prevention for the 
treatment of ankle arthropathy in patients 
who have hemophilia. Acute bleeding 
episodes must be aggressively treated and 
joint motion and muscle strength maintained. 
Orthotics, splints, and boots must be used ap 
propriately, and the patient must be coun 
seled regarding occupation, sports activities, 
and weight control.

Surgery is rarely indicated. The indica 
tions and surgical options are summarized in 
Table 2.
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MEETING REPORT

Third Musculoskeletal Congress of the World Federation 
of Hemophilia, Herzilya, Israel, 17-20 June 1995: 
a review of the scientific programme

The Third Musculoskeletal Congress of the World 
Federation of Hemophilia (WFH) was held in Herzilya, 
Israel, 17-20 June 1995. The meeting was arranged and 
hosted by Dr Michael Heim and Professor Henri 
Horoszowski, and attracted therapists, rehabilitation 
physicians and orthopaedic surgeons from 11 different 
countries; it was attended by Mr Brian O'Mahoney, the 
President of WFH, and Professor Carol Kasper, President 
Medical WFH. 38 scientific papers and two 'key-note' 
lectures were delivered. The programme was designed to 
allow maximum time for full and open discussion 
following each paper; this resulted in critical appraisal 
of the delivered work and the experiences of different 
centres to be compared and contrasted.

The research reported covered many aspects of work 
undertaken at many centres throughout the world. It 
reflected the fact that, although we are treating the same 
condition, differences in economic conditions, social 
attitudes, prevalence of viral infection, and philosophical 
approaches to management have led to variations in 
emphasis in clinical treatment and concerns.

The problems of HIV and hepatitis in the haemophilic 
population was a recurring theme. Dr Marvyn Gilbert 
(New York) reported on his experience of the marked 
increase in septic arthritis since 1983 associated with HIV. 
Trauma, infected venous access sites, chest infection and 
low CD4 counts were all implicated. All infections settled, 
but in some individuals there was marked motion loss and 
joint damage. The numbers of infections had decreased 
recently and Dr Gilbert expressed the hope that this 
would remain a long-term trend. Ribbans and Phillips 
(London) reviewed the effect of open joint surgery on CD4 
counts of haemophiliacs with HIV, and were unable to 
demonstrate that these patients long-term survival was 
adversely affected as judged by an acceleration in their 
CD4 decline.

Various treatment regimes for synovitis were presented. 
The early results from Spain in the use of Yttrium 90, 
presented by Rodriguez-Merchan, and the use of 
Rifampicin in Argentina, Brazil and Venezuela presented 
by Caviglia et al. and Battistella et al, reconfirmed the 
good outcome that can be obtained using these agents in

carefully selected patients. Makai (Slovakia) presented his 
unit's experience over 25 years with open synovectomy. In 
cases selected early before widespread damage to the joint 
has occurred, good results were obtained with a gratifying 
retention of movement in the majority.

Surgery to the knee, including soft-tissue procedures, 
osteotomies and TKR were presented. Rodriguez- 
Merchan presented a series of patients who had failed 
conservative treatment to overcome fixed flexion defor 
mities of the knee. Extensive release, including posterior 
capsulotomies, were required, and emphasis was placed 
upon meticulous technique to avoid damage to neuro- 
vascular structures. Eickhoff presented a large series from 
Germany of osteotomies to realign deformed degenerate 
haemophilic knees. Careful pre-operative planning and 
correction at the site of the deformity (tibial of femoral) 
can result in improvement in joint function, and a delay or 
postponement in the neccessity for joint replacement. 
Three papers from Padua, Milan and Denver reported 
outcomes after TKR in 46 patients. 20 of these patients 
were known to be HIV positive. Wiedel from Denver 
reported a 17% infection rate, 7% post-operative 
haemarthrosis rate, and 7% (temporary) common 
peroneal palsy incidence. Overall, all authors reported 
general improvement in terms of pain relief, function and 
bleed patterns. Saris (Utrech) reported upon a case of false 
aneurysm leading to recurrent bleeding following one 
TKR.

Kelley reported on a multi-centre study from USA on 
outcomes following THR 59% of the patients were HIV 
-l-ve by final follow-up. A 9% late infection rate was 
reported. 61% of cemented femoral components and 77% 
of the cemented cups showed evidence of at least possible 
loosening at an average of 7.5 years follow-up. The 
smaller group of uncemented components appeared to be 
more successful. The concerns of joint replacement in 
young patients, compounded by the problems of HIV, 
were clearly outlined in this work.

Heijnen (Utrecht) and Buzzard (Newcastle) reported on 
the benefits special footwear, splinting and physiotherapy 
could bring to children and adults in maintaining ankle 
function and reducing arthropathy. Phillips and Ribbans

54 Blackwell Science Ltd
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reviewed ankle function in haemophilic patients since the 
1960s. Despite major changes in medical treatment and an 
overall reduction in musculoskeletal problems, progres 
sive ankle arthropathy still remained a significant problem. 
End-stage ankle arthropathy was addressed by Wiedel and 
Eickhoff. Results of ankle arthrodesis were presented. 
Wiedel demonstrated excellent outcome, with only one in 
14 procedures failing to produce its objective. Improve 
ment in lower limb function was clearly seen. The need to 
consider the subtalar joint as well as the tibio-talar joint 
was emphasized.

The management of pseudotumours was presented in 
several reports. Caviglia outlined the progression in 
management philosophy over the last 13 years since 
Fcrnandez-Palazzi described treatment for small cysts and 
larger cysts, which were not amenable to surgical 
resection, with aspiration and fibrin glue. Since 1990, 
larger cysts have been treated with endoscopic cyst 
drainage and filling with allograft. Results have been 
encouraging. The continuing need for major open surgical 
resection and open grafting in large pseudotumours, 
especially those around the pelvis, was restated by 
Greene (Chapel Hill).

General problems in surgical practice were presented. 
Ribbans and Phillips discussed the problems of protective 
gloves while operating on 'high-risk' patients. The 
outcome of tests on surgeons' dexterity and sensibility 
while using different glove combinations were shown. 
Thicker gloves, as expected, adversely effected sensory 
discrimination. They did not, however, have such a 
profound effect on motor tasks. The same authors 
reviewed postoperative analgesia requirements in haemo 
philic patients undergoing TKR. They emphasized the 
markedly increased requirement for opiates, compared to 
rheumatoid and osteoarthritic matched patients. The 
increase could not be accounted for solely on the 
inability to prescribe non-steroidal anti-inflammatories. 
Martinowitz (Tel Hashomer) lectured on the recent 
advances in local and systemic control of haemostasis 
following surgery. Of particular interest was the increased 
use of fibrin sealant, at surgery, to improve local 
haemostasis, and the use of adjusted dose continuous 
infusion techniques. The latter was shown to be effective 
in reducing bleeds while reducing overall factor require 
ments.

Musculoskeletal monitoring of patients was discussed 
in several papers. Seuser (Bonn) demonstrated the use of a 
motion analysis system based on ultra-sound examination 
to monitor forearm function and the critical interrelation 
ship between elbow flexion/extension and the ability to 
retain normal forearm rotation. Two papers examined 
previous methods of documenting joint deterioration and 
questioned their validity. De Kleijn (Utrecht) found that 
the method of arc aggregation to analyse progressive loss 
of motion was not reproducible in a specific pattern for 
haemophilic arthropathy as reported by Johnson (1979). 
Phillips and Ribbans found that previously used clinical 
(e.g. Mazur) and radiological scoring systems (e.g. 
Petterson) when applied to progressive ankle arthropathy 
poorly correlated with each other, were influenced by 
factors beyond the ankle joint, omitted features that were 
felt important in assessment, and had little relationship to 
treadmill findings. A new combined clinical and radio 
logical system was explained which gave better correla 
tions than previously used scores.

Rosendaal (Utrecht) reported upon the effects of blood 
components on articular cartilage proteoglycan synthesis 
and release using a human in vitro model. Lysed 
erythrocytes proved to have a potent, irreversible, effect. 
Whole blood proved harmful. Whole blood, anticoagu- 
lated with heparin, was 10 times more potent than in its 
normally coagulable state. They concluded that, although 
haemophilic arthropathy was dependent upon synovitis- 
related factors, additional damage was mediated directly 
from blood components following an haemarthrosis.

The meeting finished with a review by Bartistelia (Sao 
Paulo) of the work by the Musculoskeletal Committee 
since its inception in 1984. The development of protocols, 
publications, dissemination of information and closer 
links with haematological colleagues were all noted. The 
delegates looked forward to reconvening in Dublin in 
June 1996, and again in Spain in 1997.

W. J. RIBBANS
Consultant Orthopaedic Surgeon, Royal Free Haemophi 
lia Centre, London

Keywords: haemophilia, orthopaedics, surgery, physio 
therapy, HIV.
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ted by composition. Panicle size and BMC per se were not 
linked to taper stability, but strong (HAP/bovine) and large 
(2 nun) particles improved stability.

To test for surgical and design factors, twelve femoral 
components of three different designs were implanted in 
synthetic femora (Sawbones, Malmo, Sweden) by individ 
ual surgeons andstored frozen until further testing. One 
surgeon inserted three components of a fourth design, 
femora were thawed 24 hours before testing, placed in a jig 
and loaded with 500, 1000. .... 3500N, each step for 100 
cycles at 0.5 Hz. Prosthetic x-y-z translations and rotations, 
and cement plug subsidence were measured. Surgical fac 
tors were assessed from X-rays: angle of insertion, length 
of graft below prosthetic tip, and graft density proximally 
and below prosthetic tip.

predominant progressive movements were subsidence in 
longitudinal direction (max. 1.07mm) and retroversion 
around the longitudinal axis (max. 0.61 o). Predominant 
cyclic movement was in longitudinal direction (pistoning). 
No plug movement was found. Subsidence was mostly 
influenced by length of graft below tip (r2=0.50). distal 
graft density (r2=0.50). and (possibly) stem design whereby 
one design with thicker stem subsided more; retroversion 
by length of graft below tip (r2s0.37); and varus-valgus 
rotation by length of graft below tip (r2=0.61) and stem 
design, whereby two designs moved to varus and two to 
valgus.

To conclude, a combination of surgical, design and 
composition factors influences early stability of impaction- 
grafted implants. Provided human graft is used, factors 
related to distal load transfer (distal graft, thicker stem) 
seem most important.

MASSIVE SUBSIDENCE FOLLOWING FEMORAL 
rMPACnON GRAFTING
I D Eldridge, M J Hubble, E J Smith. I D Learmonth. 
University Department of Orthopaedic Surgery, Bristol.

Purpose To evaluate prosthetic stability following all cases 
of femoral impaction bone grafting performed at this cen 
tre, by radiographic assessment.
Methods Eighty six hips in 84 patients, of whom 79 were 
available for follow up, underwent femoral impaction graft 
ing using either the Exeter (31) or C.P.T. (48) impaction 
systems, Serial radiographs were analysed to record chan 
ges in prosthetic position and alignment Massive sub 
sidence was defined aa migration exceeding lOmm on the 
radiograph.
Results Mean follow up was 12.6 months. Mean age was 
68 years. There were 41 males and 38 females. Of the 79 
laps, 35 were placed in varus, 7 in valgus and 37 in neutral 
alignment Sixty one had subsided less than 5mm, 9 had 
subsided between S and lOmm and 9 (11%) by more than 
10mm. Of the latter 9, 7 were in varus, 1 in valgus and 1 
in neutral alignment. The average age was 63 years, 7 were 
male and 2 female. Mean follow up was 13.4 months. Four 
used the Exeter system and S the C.P.T. Eight were sympto 
matic and 6 have been rerevised, One has subsided to a 
position of stability. Subsidence occurred within 3 months 
of the operation in all cases.
Conclusion Impaction bone grafting is one of the most 
promising advances in revision hip arthropUsty in the 
presence of femoral bone stock loss. These results show an 
11% incidence of significant subsidence following femoral 
impaction bone grafting. This suggests that the procedure 
may be technique dependent Further investigation is 
required to determine factors contributing to implant stabil 
ity, in particular the surgical technique, quality of bone 
graft used and rehabilitation regimen.

KWKUP'S PROCEDURE FOR THE GROSS 
BUNION. HALLUX VALGUS WITH METATARSUS 
PRIMUS VARUS
P C May and Y Al Qaisi 
Telford

I« Bath during the 70's and 80's John Kirlcup combined a 
filer's excision with a Wilson's osteotomy to treat very 
Kvere bunions. These deformities are a combination of 
taihix valgus, with torsion of the toe, and broadening of the 
forefoot from varus of the 1st metatarsal. Neither Keller1 * 
"tfaroplasty alone nor osteotomy at the base or neck will

solve all the problems. Sum (1957) first suggested bony 
division at two sites as has Miller (1974) more recently.

We report a study of 33 feet in 23 patients with a mean 
follow-up of 3_ years (range I -6 years). The mean age at 
operation was 62 (45-78). 95% of the patients were female 
and 27% had proven rheumatoid arthritis. Kirkup's proced 
ure, through a dorse-medial curved incision, is a limited (5 
mm) excision base of proximal phalanx and a modified 
Wilson's bi-planar osteotomy. The metatarsal head is dis 
placed laterally, plontarward and slightly proximally before 
transfixing it with a thick K-wire retrogradely passed from 
the toe into the metatarsal shaft. The osteotomy bone 
surfaces should be in tight apposition and the excision 
arthroplasry separated as far as the soft tissues would 
allow.

Prospectively all patients had:-
1. pre-operalive foot outlines bearing information about 
relevant joint range and deformities,
2. weight bearing x-rays, AP forefoot and true lateral from 
which the hallux valgus angle and the lst/2nd inter-met- 
atarsal angles were measured. At final review we repeated 1 
and 2 and also carried out- 

lateral x-ray with the toe in
3. assisted passive dorsiflexion (by lifting the heel) in order 
to measure the passive range of 1st MTPJ dorsiflexion.
4. a patient questionnaire
5. a qualitative pedobaragraph.

X-rays showed the mean ballux valgus angle reduced 
from 43o to 15o. The foot outlines and the patient ques 
tionnaires revealed a reduction in shoe size of 1-1_ sizes. 
The metatarsus primus varus had been altered with lst/2nd 
metatarsal angles reduced from 15o to 80. The mean range 
of dorsiflexion pre-operatively was 43o and that changed to 
35o post operatively. 
COMPLICATIONS
Rheumatoid feet included all the very stiff 1st MTP joints 
post operatively. Two feet developed metaursalgia after 
surgery although 25% of the feet had had mctatarsalgia and 
toe problems pre-operatively. There was one significant 
wound infection in a rheumatoid patient; a large haemato- 
ma developed under the redundant skin of the bunion and 
infection failed to resolve with antibiotics and early pin 
removal. Surgical debridement was required after several 
months when some necrotic bone was removed. This may 
have been osteomyelitis alone or avascular necrosis (Pring 
1985, Meier and Kenzora 1985).

This is a straight forward procedure through a short 
incision effectively correcting the medial ray and creating a 
functioning hallux toe pulp. The toe is never Mail but U of 
limited mobility insome cases of RA. We recommend 
Kirkap's procedure for cases of very severe bunion where 
the 1st metatarsal varus and the hallux valgus combined to 
create angles greater than 60o.

BIODEGRADABLE FIXATION OF CHEVRON 
OSTEOTOMIES
D Singh, S Trevino.
Baylor College of Medicine, Houston, USA and the
Institute of Orthopaedics, Stanraore, Middlesex HA7 4LP.

The chevron osteotomy has become a popular procedure 
for the treatment of moderate hallux valgus deformity, 
partly because the osteotomy is thought to be intrinsically 
stable. However, op to 12* of the osteotomies are reported 
to undergo displacement of the metatarsi! head, with sub 
sequent loss of correction or shortening of the first 
metatarsal.

Twenty-six chevron osteotomies in 18 patients were 
internally fixed with absorbable polydioxanon pins (Ortho- 
sorb) in 4 cases or absorbable polyglycolide;pins (Biofix) in 
22 cases. All operations were performed as day cases. Full 
weightbearing on the lateral side of the foot (encased in a 
dressing only) was allowed immediately and unlimited 
weightbearing was allowed 4 weeks post-opcrativcly. 
Patients were allowed to wear a sneaker at 4 weeks and 
normal shoes at 8 weeks.

No wound infection or granulomatous reaction was 
observed. No pin required removal. All osteotomies united 
without signs of delayed union or avascular necrosis of the 
metatarsal head. No redisplacement of the osteotomy was 
noted. The mean interrnetatarsal angle was 14 degrees 
preoperatively and 5 degrees post-operatively. An average 
shortening of the first metatarsal of 2 mm was observed.

Our preliminary results indicate that internal fixation of 
chevron osteotomies utilising absorbable pins have sig 
nificant benefits.

THE NATURAL HISTORY OF HAEMOPHILIC 
ANKLE ARTHROPATHY
A.M.Phillips and W.J.Ribbans 
Royal Free Hospital, London

To establish the pattern of progression of haemophilic ankle 
arttiropalhy and the extent of changes in this pattern over 
the last 30 years, we performed a cross-sectional and 
longitudinal study of patients registered at our Centre. 
Based on a subpopulation of 21 patients who completed a 
questionnaire, underwent a treadmill test and had con 
temporaneous radiographs, a scoring system was developed 
to give a high correlation between clinical features and 
radiographic features. The current cross-sectional pattern 
of progression of this condition with age was established 
from questionnaires sent to all of the 162 patients with 
severe haemophilia registered at our Centre and the bleed 
patterns of 24 current patients of ages 4 - 45 over the last 
10 years. We received a 71% response rate to our ques 
tionnaire. We were able to analyse contemporary bleed 
patterns and radiographs as well as historical records. 
Radiographic records were available for more than 30 years 
and accurate bleed pattern records for 15 years. We 
analysed 218 radiographs and 240 patient-yean of bleed 
records. We were able to show that there is a steady 
deterioration in pain, disability and radiographic features 
with age. Bleeding episodes are most common in the 
second decade of life. To date there is no evidence of 
improvements in radiographic features or bleed patterns at 
a given age. However, consumption of factor concentrate 
requirements seem to be reducing when age-matched, per 
haps due to better treatment in childhood. Radiographic 
evidence of improvements in the last 10 to 15 years will not 
yet be evident as a!) but the most severe radiographic 
changes only become apparent in late teenage years.

PREVALENCE OF ABSENT ANKLE REFLEXES IN 
ADULTS
M.G.Bowditch, P. Sanderson, J. Livesey 
Cambridge and Sheffield

Absent ankle reflexes are generally considered abnormal 
and a significant clinical finding in otherwise 'normal' 
adults, except perhaps in the elderly. However the pre 
valence of absent ankle reflexes in the 'normal' adult popu 
lation of all ages is not clear. We assessed the ankle 
reflexes in 1074 adults attending orthopaedic clinics and 
related outcome to age and sex. Those with possible patho 
logical causes of reflex loss were excluded. 50 subjects 
were co-examined to assess inter-observer error.

The absence of one or both ankle reflexes was sig 
nificantly related to increasing age (r=0.9, r=0.88). There 
was no difference between sex and minimal interobserver 
error (kappa 0.94). All patients under thirty years had both 
reflexes. A few had absent reflexes between 30 and 40 
years, but over 40 years the proportion with both reflexes 
absent increased rapidly from 5% (40-50 years) to 80% 
(90-100 years). The most significant jump in this group 
was between the fifth and sixth decades (8% to 30%).

Unilateral absence did not show the same pattern of 
increase being 3-5% at 40-60 years and 
7-10% over 60 years . The differences in pattern of rise 
may suggest different aetiologies.

Our results suggest that I) the age of the patient is 
clearly an important factor when assessing the clinical 
significance of bilateral absent ankle reflexes. 2) that a 
significant number of 'normal' adults have unilateral 
absence of an ankle reflex, but this finding is uncommon 
enough to be a definite clinical sign, irrespective of age.

We propose a simple 'working' guide to the prevalence of 
ankle reflex outcomes with respect to the patient's age, the 
Ankle Reflex Outcome Prevalence and Age (AROPA) 
Index..
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C1 a HWMSPUSIOtl MEDICINE - PLASMA DERIVATIVES AND THE FUTURE 
W.O. v»n «c«n, MD
Central Laboratory of th« Netherlanda Red Cro» 
Tranefuiion Service, ijnatardam. The Sutherland*

Blood

Tranafuiion practic* itriv«« to provide th» blood component 
or plaana derivative which !  belt auited to   patiene'i 
need. Thi» policy, which during the laet decade* haa bean 
applied to tha treatment of certain deficiencies of plasma 
protein* (e.q. hemophilia A and B), iupport* the optimal 
ueag* of blood, reduce* aide effect* and ha,* logistic 
advantage* compared to the tranafuiion of whole blood and 
plasnna. Annually more than 20 million litere of plaama are 
proceieed through a complex proeeie of extraction, purifi 
cation and virus inactivation ataps, which together are 

' referred to a* plaana fractionatlon. Over the year* the 
 number of plaena derivativee ha* grown to include not only 
albumin, imnunoglobullne and coagulation factor concentra 
te* , but aleo cerine proteaee inhibitore, fibrin glue and 
varioue other protaina. Safety concern* have led to legis 
lation and directive* regarding the (election of donor*, 
te*ting of donation*, in proceaa control, viral safety, 
batch relaaaa etc. Hanufacturer* muet comply with current 
Good Manufacturing Practice (OHP) and with production 
guideline* that have been i**ued by the World Health orga 
nisation, the European Conolaeion and tha Food and Drug 
Administration in tha USA. Through varlou* meaauree the 
aafety of plaema product* ha* improved significantly 
although occasionally infectione (eg. hepatitis A) have
 till been reported in recipient*. Uaing recombinant DNA 
technology it i* now poiiible to prepare several of these 
proteine (eg. albumin, factor VIII and IX, alpha-1-anti- 
trypsin, antithronbin III) without requiring plaama a*
*ourca material* Furthermore tranegenic animals may be of 
use for the production of these protein*.

THE HEMOPHILIC PSEUDOTUMOR (BLOOD CYST) REVISITED 
Marvin S. Gilbert, IHTC Mt. Sinai Hospital, New York

The hemophllic blood cyst, If uncreated may result in the 
loss of life or limb. Adequate replacement therapy has 
eliminated the development of Cheaa lesions in well treated 
patients. However, these lesions are still seen In area* 
where factor replacement is not readily available and also 
in patients with high eiter, high responding inhibitors. 
The hemophllic blood cyst denotes a spectrum of pathology 
from a simple encapsulated Intramuscular hematoma* to the 
larger, loculated lesion which destroys muscle and destroys 
fasclal planes to the true paeudotumor which erodes bone and 
elevated periosteum. > 
From 1969 until 1995 29 blood cysts were Created by the 
author. Another 25 were seen In consultation and then 
treated elsewhere. Lesions treated at Mt. Sinai Hospital 
were located at the following sites: pelvis (14) buttock 
(2) thigh (B) tibia O) back (1) heel (1). All but the 
calcaneal lesion were in adult patients and of long standing 
duration (3-14 years). No lesions regressed spontaneously 
and 19 underwent surgical excision: pelvis (8) buttock (2) 
thigh (6) tibia (3). Surgical complications Include: 
femoral nerve injury (1) infection (3) vascular injury (2) 
fracture (1). Recurrence was noted following three re 
sections: femur (2) tibia (1).
Careful preoperatlve planning is Important, but HRI has 
largely eliminated the need for angiograpby and intravenous 
urography. Alternative methods of treatment, including 
aspiration and Injection of fibrin-glue end debridement 
with a scope and bone grafting can be considered in 
patients unable to undergo open surgery.

S14 Transfusion Medicine in the Developing World

GDuraisamy
Blood Services Centre, Hospital Kuala Lumpur, Kuala Lumpur,
Malaysia

Safety of blood and blood products have become a global concern 
after the scare of HIV/AIDS. It is recognized that there is the need 
to provide blood and blood products that are safe, affordable, in 
adequate amounts.

The organization of the Blood Transfusion Service (BTS) can be 
a Government responsibility, be hospital-based or be a Red Cross/ 
Red Crescent responsibility with or without Government assistance. 
A national training centre can be more efficient in establishing 
policy, provide central training, establish standardizedmethodology, 
perform inspections and provide accreditation, ensuring quality 
performance. It can also identify the needs and supply adequate 
amounts of blood.

Exchange of experience in international meetings have resulted 
in improved BTS. The use of indicators have established baseline 
data, set priorities, helped monitor and evaluate progress. It is useful 
in influencing policies for the country. National standards, Quality 
Assurance programmes and GMP should be introduced in the BTS 
of developing countries. The introduction of judicious use of blood 
and blood products, autologous blood transfusion, written guidelines 
have changed in attitude to transfusion. International organizations 
(WHO, Red Cross) have provided technical expertise, information 
and advanced training in blood transfusion to raise standards and 
practice of transfusion medicine in developing countries.

TOTAL JOINT REPLACEMENT FOR HAEMOPHILIC ARTHROPATHY
\V J Ribbans, Consultant Orthopaedic Surgeon, Northampton General Hospital and 
Honorary Senior Lecturer, Royal Free Hospital. London UK.

The last quarter of a century has witnessed a marked increase in (he volume and 
success of join! replacement in end-stage haemophilia arthropathy. The spectrum 
of joints replaced reflect a combination of the experience of joint anhroplasty in the 
non-haetnophilic population, those joints most commonly damaged by recurrent 
haenunhrosis and the success of alternative procedures. Accordingly, knees and 
hips an most commonly replaced with occasional shoulder and elbow procedure]. 
Arthrodesis has proven to be the procedure of choice for end-stage ankles. 
Indications for surgery are similar to that for other pathologies, principally pain 
relief, correction of deformity and improved mobility. The outcome in many studies 
has been shown to be successful in terms of comfort and improved independence. 
Belter movement may be compromised by peri-articular soft-tissue damage. The 
added benefit of reduction of bleeding episodes into the damaged joint is often seen. 
However, haemophilic surgery has many differences to that of normal joint 
replacement. Because of the often extensive soft-tissue involvement, surgical 
exposure can be difficult. The peri-operative medical management is critical. 
Improvements in Factor replacement therapy and methods of administration have 
improved the safely and effectiveness of our surgical interventions. Our patients 
have altered requirements in terms of pain control, physiotherapy and inpatient stay. 
The concentrated, highly skilled nature of the whole episode makes such procedures 
expensive.
Some recent surveys have highlighted the problems of component loosening in a 
significant number of patients. Many of our patients have HIV and/or hepatitis. 
The risks of joint infection have been demonstrated to be higher in these patients. 
In addition, the risks to hospital staff of contamination with contaminated body fluid 
produced in aerosol form during surgery have been discussed. However, an 
acceleration in the fall of CD4 counts as a result of subjecting HIV -fve patients to 
major joint surgery has noi been convincingly demonstrated. 
The conclusion of these considerations is that joint replacement surgery has proven 
to afford pain relief and improved independence to many of OUT patients. The goals 
and outcomes are to some extent different to that of conventional joint anhroplasty. 
Optimal results can only be obtained within the framework of an experienced team 
of surgical, medical and allied health care workers.
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ELBOW ARTHROPATHY IN HAEMOPHILIA
R Bajekal. A M Phillips and W J Ribbins. Royal Free. London and Northampton General 
Hospital, UK.
130 out of 160 patients (81*) in our unil wilh severe Haemophilia A and B hive recorded 
episodes of elbow haerunhrosU. 29 (169) were identified ai havlnj hid at lean II 
Ipsilaieral elbow bleeds over any 3 year period and exhibiting some degree of impairment of 
elbow function. 19 of the 26 patients (73%) had available complete dan for analysis. In 
terms of completed patient questionnaires ind clinical elimination, serial and recent 
radiographs, and bleed patterns and treatment charts.
Despite the frequency of elbow bleeds and often marked joint damage, over 60% of our 
group were able to undertake the majority of i series of upper limb related activities of daily 
living. This continued ability Is reflected in die low incidence of surgical procedures 
undertaken on the elbow - 12 procedures on the 32 elbows in our severe group. 
Assessment of elbow function, particularly with reference to outcomes of treatment has 
lagged behind the development of scoring systems for other joints. The K.S.S. system has 
been commonly used to assess this joint. Applied to our haemophilk group, we found it to 
have obvious limitations with low significance given to such factors as forearm rotation - a 
severe restriction of which our patients found disabling. 82 serial X-rays were studied by 3 

'experienced clinicians. The features most commonly noted were medial compirtmenl 
osteophytes, cyst development, radial head deformity ind joint space narrowing - present to 
some degree on over 50% of our series. Although numbers of patients are loo small 10 allow 
proper suiiso'cil inalysis, different patterns of development of iruiropathy were noted. The 
first was an initial humero-ulnar (medial joint) involvement The medial spun were 
frequently seen in patients complaining of ulnar nerve entrapment. Severe cues can go on 
to develop erosion of the olencranon fossa and coronoid fossa (similar to the pattern 
commonly seen In rheumatoid arthritis). The second group had predominantly lateral 
involvement with radial head deformity restricting rotation and when necessary relieved by 
radial head ucislon. A third group begin wilh pan-articular involvement and progress to 
global restriction of movement.
We used chi-squared probabilities to determine correlations between radiological and clinical 
features. Strong relationships between sdflheis and joint narrowing, subchondral irregularity 
and multiple cysts were found. Pain correlated most strongly with erosions and sclerosis. 
The mechanics of the elbow joint are complex.. They an frequently damaged by bleeds in 
haemophilia. Despite advanced radiological destruction and restriction of movement, many 
of our patients continued to function adequately with the upper limb. There is a need for the 
development of an assessment system combining clinical and radiological features that 
adequately reflects the pattern of damage and consequent limitations. Such a system would 
better guide counselling on the natural history of joint dimsge and assessment of clinical 
treatments.

58 TOTAL KNEE ARTHROPLASTY IN HEMOPHILIA: A 
HIGH RISK PROCEDURE

Laurent VASTEL, Jean-Pierre COURPIED 
Cochin hospital, Paris, France.

ABSTRACT:
Twenty-nine total knee arthroplasties were performed in twenty-one 
disabled patients with hemophilia, from 1986 to 1995. 
All the implants that were used were total condylar prostheses. 
The average age of the patients at operation was 40,8 years. 
Preoperarively, all patients complained of severe pain, with stage IV or 
V athropathies, according to Arnold classification. 
Twelve of the patients were sero-posin'ye to anti-HIY. 
The results of the total knee anhroplasties, as determined by a standard 
knee-scoring system, were seven knees rated as excellent, fifteen rated 
as good, and six rated as fair. 
The average Gain of motion was twenty-four degrees. 
One patient required amputation, and one anhrodesis after deep 
infection.
Post-operative complications, in addition to the infection, included intra 
articular bleeding in nine patients, one peroneal nerve palsie, two 
instances of inhibition to factor VTJI, four superficial skin necrosis, and 
one patient had important gastric bleeding wich required surgical 
treatment
A high level on deficient factor seems correlated with a lowest rate of 
complications.
intervention, in this study, had no incidence on the HTV disease 
evolution.
We emphasize the high level of post operative infections(4/29), 
frequently after superficial skin necrosis, and the high rale of post 
operative complications (fifteen).

57 Long-Mrm experienc* sifter total hip and km* replacement In hawnophBIc
awhropithy,

L Henry. I. Scharw 

Frankfurt /M., FRQ

The haemophilia center In Frankfurt/ M. was established more than 25 years ago and 
the first total hip replacement In a haemophlllc patient could be perfomed In July 1972 
at the Orthopaedic University Hospital.
Sines then a total of 1O primary endoprostheses of the hip I cemented: 6, hybrid: 3. 
Cementless: 2 ) were inserted in 8 patients ( 8x haemophilia A and 2x v. Wlllebrand ) 
by 6 orthopaedic surgeons, whereby 7 of the patients- were operated on by the author. 
The age of the patients ranged from 32 to 67 years I mean. 48,4) at the time of 
operation. All the patient? could be followed up it in interval between 4 and 23 years 
(mean: 6.9 yean, le. 82.2 months I. The total range of motion gained from 83* 
Cooperatively to 192° pdstop, correlating with in Improvement of the Idex ace. to 
Merle d1 Aubio.no from 2.9 to S. Only one aseptic loosening of the cemented acetabulum 
was seen 14 years after the primary Implantation, requesting an exchange of the socket 
and • second revision S years later after traumatic loosening. One septic loosening of 
the shaft and a simultaneous itascess In both hips occurred in 2 HIV positive 
haemophiliacs; both patients were lost B respectively 9 years poatop due to AIDS.

Starting in 1981 16 erthroplesties of the fcn« joint (hinged: 8, bicondylar 8, 
monocondylar: 21 were performed In 10 patients I 8« haemophilia A, 1x v. Wlllebrand, 
Ix complex bleeding disorder I. Eleven TKA's were inserted by the author and five by 
another 4 orthopaedic surgeons. The age of the patients ranged from 41 to 66 years ( 
mean. 51.6 I at the time of operation. All patients could be followed up clinically and 
radiologlcally after an interval of 3.8 yean, le. 45.3 month] I range: 1 to 11 years I. 
The mean range of motion gained from 0 - 1 5.6 - 65.8° preoperatlvely to O • 6 • 76.3° 
extension to flexion postoperatively. As complete synovectomy was performed In every 
case, no more recurrent joint bleeding occurred and all patients preserved their walking 
capability. No peri or postoperative complications were ascertained, especially no septic 
loosening, although 2 patients were HIV seropositive and died 2 respectively 7 years 
postoperatively. The tibia) plateau of both cemented monocondylar endoprostheses 
loosened aseptic and subsided 3 resp. 11 years later as well as one non cemented 
plateau of a bicondylar TKA after 5 years.

In conclusion endoprosthetlc replacement of the hip and the Knee joint can be 
considered as a safe method with a very favourable clinical outcome up to 23 years in 
haemophille arthropathy. HIV Infection has to be regarded as a relative contraindication 
due to a high Infection rate and a marked reduction of the Immune status. The non 
cemented fixation seems to be related to a higher rate of aseptic loosening and/or 
subsidence in cases with pronounced osteoporosis.

59 Arthroscopic Synovectomy in
Hemophilic Arthropathy of the Knee

MC. Yoo M.D., Y.J. Cho M.D., S.S. Kirn MX). 
Department of OrthropaedBc Surgery, School of Medicine, 

Kyung Hee University, Seoul. Korea

Sixteen knees of fifteen patients with hemophilia were reviewed for 
average 18 months after arthroscopic synovectomy to clarify the 
effectiveness in reducing bleeding frequency and change in range of 
motion. There were fifteen patients of hemophilia A and one patten' 
of hemophilia B. The average age at the time of synovectomy was 
15.7 years old(ran«e, 11 to 23 years). Factor VTJI level was 
severedevel less than 1%) in twelve patients and moderately 
severedevd between 1% and 59<) in remaining three patients. In 
roentgenographic evaluation of the patients, six knees were classified 
as stage D. and ten knees as stage ffl according to the Arnold and 
Hilgartner classification.
After operation, the frequency of knee hemarthroses was reduced 
from 5.2 bleeds to 05 bleeds per month in most patients. The 
postoperative bleeding episodes were less severe, less painful, and 
required less factor concentrate replacement than the presynovectomy 
bleeding episodes. The range of motion was preserved in most of 
knees. The average preoperative and postoperative ROM were 117° 
and 115°, respectively.
There were one case of postoperative arthrofibrosis requiring 

arthroscopic adhesiolysis and one case of immediate postoperative 
bleeding which was treated by open synovectomy.
Arthroscopic synovectomy seems to be useful treatment method in 

the management of early hemophilic arthropathy with chronic 
synovia's



Tuesday, 25 June 1996: Oral Presentations 39

Bleeding and Fibrin Glue

5 RIFAM1CINE ACTION IN SYNOVITIS CAUSED BY 
EXPERIMENTAL HEMARTHROSIS .
Barrionuevo, A.; Galatro, G.; Lorenz M.; Perez Bianco, R.; 
Caviglia, H. " Dr. Mariano R. Caslex" Hematological Investigations 
Institute 3081 J.A. Pacheco de Melo St. (1425) Buenos Aires - 
Argentina.

Chronic synovitis is an unsolved problem in hemophilic patients still 
today. Synoviorthesis proves effective among the possible treatments. 
The use of radioactive agents such as 198 Au-colloidal gold and 90 Y- 
colloidal Yttrium presents limitations due to age and joint size 
Instead, Rifamicine may be used in children with open cartilages and in 
small joints. Its action mechanism has not been tried with hemophilic 
patients up to the present moment. The objective of the present paper 
is to demonstrate how Rifamicine works on rabbit knees with synovitis 
caused through intra-articular blood injection. 
We used 18 New Zetland white rabbits (approximately 6 months old 
and 1.5 • 2.5 kg weight). An intra-articular injection of 1 ml 
homologous blood in the rigth knee was used twice a day for 8 weeks 
with the purpose of producing a synovitis. The left knees served as 
controls and received injections at the same time of normal saline 
solution. Two rabbits were killed to observe intra-articular alterations. 
The remaining rabbits received 1 ml (5 mg) intra-articular Rifamicine 
each 7 days for 2 weeks. Four were killed at 10 weeks ; 4 at 11; 4 at 
12 and 4 at 16 weeks.
The joints were studied histologically and the reactional.phenomenae 
that had been produced by Rifamicine on the vascular hyperplasia of 
the synovitis secondary to hemathrosis were observed.

148 OBSTETRIC MANAGEMENT IN HAEMOPHILIA (A AND B): 
A RETROSPECTIVE STUDY OF 79 PREGNANCIES,

Kadir RA* Economides DL* Braithwaile J* Lee C**
Obstetric and Gynaecology Department* and Haemophilia Unit**
Royal Free Hospital Pond Street London NW3 2QG

A retrospective review of obstetric management and outcome of 79 
pregnancies in 31 haemophilia carriers (23 haemophilia A, 8 
haemophilia B),registered at the Royal Free Hospital from 1985 to 1995. 
Case records relating to patients' obstetric histories and coagulation 
status were reviewed.
There were 31 spontaneous and social abortions. Of the 48 
remaining pregnancies, 16 opted for prenatal diagnosis. There were 5 
affected male fetuses but only 3 opted to terminate the pregnancy. 
Fetal sex was unavailable to the attending obstetrician in 21 pregnancies. 
Fetal scalp electrodes were applied in 8, fetal blood sampling was 
performed in 4, and ventouse delivery was conducted in 1 of these 
pregnancies. No adverse effects were reported from the first two 
procedures, however the ventouse delivery was associated with a huge 
cephalohaematoma. In 5 cases fetal blood sampling was considered to 
be necessary but could not be performed because of the doubts 
regarding fetal sex. Four of the eight caesarean sections performed 
might not have been necessary, had the fetal sex been known prior to 
labour.
There was no major ante-partum haemorrhage but there were 10 post- 
partum haemorrhages, two of them were massive. 
In conclusion, knowledge of fetal sex is essential for the attending 
obstetrician in labour and should be determined antenatally even if the 
mother declines prenatal diagnosis.

147 REMOVAL OF ANTERIOR OSTEOPHYTES IN HAEMOPHILJC 
ARTHROPATHY OF THE ANKLE.
K. Beeton. Superintendent Physiotherapist, Dept of Physiotherapy, 
Royal Free Hospital, London, NW3 2QG
W. Ribbans, Consultant Orthopaedic Surgeon, Dept of 
Orthopaedics, Royal Free Hospital
C. Lee, Director, Katharine Dormandy Haemophilia Centre, Royal 
Free Hospital

The ankle is the third most commonly affected joint in patients with 
severe haemophilia. One manifestation of haemophilia ankle 

arthropathy is the occurrence of anterior osteophytas. These can 
cause pain, loss of dorsiflexion and loss of function. First line 
management of ankle arthropathy should be conservative and 
includes prophylaxis,, splinting and physiotherapy. If conservative 
management fails and anterior osteophytes develop and produce 
significant signs and symptoms, cheilectomy (osteophytectomy) 
may be considered. Rve of our patients with severe haemophilia, 

in whom conservative management had failed, have undergone 
removal of anterior ankle osteophytes using a procedure described 

by O'Donoghue. The purpose of the surgery was to reduce pain, 
improve range of movement and prevent or reverse secondary 
shortening of posterior soft tissues. Assessment, including the 
modified Mazur ankle score, demonstrated an improvement in pain, 
range of movement and function at post-operative follow up. One 

patient has undergone a second procedure due to regrowth of 
osteophytes.Early results of this small series suggest that this is a 
useful operation for pain and dysfunction due to anterior 
osteophytes when conservative treatment has failed. However, the 

potential for regrowth exists.

149 IS MENORRHAGIA A PROBLEM FOR CARRIERS OF HAEMOPHILIA 
OR ADOLESCENTS WITH vWd?
H.PIatokouki, A.MItsika, E.Adamzikl, Z-Kapslmall. S.Aronis.
Haemophilia and Haemostasls Unit, "Aghia Sophia" Children's Hospital,
Athens-Greece.

Dysfunctional uterine bleeding occurs In 9-15% of healthy women. It Is 
most common at the extremes of reproductive life, and over 20% of cases 
are found in adolescents. In one series of adolescents admitted to a 
children's hospital for acute menorrhagia, a primary coagulation defect 
was found in 19% of cases. Idlopathic thrombocytopenic purpura and vWd 
were the most common defects. Besides 1 In 10 women, obligate carriers 
of haemophilia, has been shown to present with menorrhagia due to low 
factor VIII levels. To estimate the prevalence ot menorrhagia in females, 
obligate or possible carriers of haemophilia A or B, we retrospectively 
evaluated the Informations from the family pedigrees of 89 patients with 
Haem-A (severe:46) and 12 adolescents with vWd (severe 2).

Table 1

Obligate carriers

Possible carriers

Haem-A

Severe
(n)
21
25

Mild 
(n)
28
15

Haem-B

Severe 
(n)

1
4

Mild 
. (n)

1
1

Another 23 adolescents, sisters of haemophiliacs, were Included In the 
study. Of a total of 112 females, obligate or possible carriers of 
haemophilia A, 50 (45%) had FVIII levels lower than the lower limits of 
normal (<50 u/dl), 14/50 females (28%) presented with heavy periods. 
Only one of the seven females mothers of patients with Haem-B had a 
factor IX level near the lower limits of normal, however none complained 
of heavy periods. Only a minority of females occasionally necessitated 
correction of iron deficiency. Four out of 10 adolescents with mild vWd 
presented with menorrhagia, mainly at menarch, all of them responded to 
DDAVP therapy and only one required blood transfusion. In contrast the 
two adolescents with severe type of vWd had menorrhagia necessitating 
replacement therapy, blood transfusion and eventually hormonal control. 
In conclusion it seems that menorrhagia is not a problem for the carriers of 
Haem-A, B or mild vWd but it may be troublesome in adolescents with 
severe vWd requiring hormonal control, despite replacement therapy.
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438 THE NURSE CLINICIAN'S ROLE IN THE RECRUITMENT 
OF PATIENTS FOR RESEARCH PROTOCOLS
Joan McCarthy. R.N.. 19 E. 98lh Street. Box 1078. New York. NY 
10029

In this era of increasing interest in the hemophilia population as a 
target of research, the nurse clinician plays a major role in patient 
recruitment.

Knowledge of the patient, his family, their health care concerns and the 
ability to provide adequate information are critical to successful 
recruitment. Issues that are paramount in the minds of patients are:

1.
2.

3.

4.

5.

6.

7.

What new information will this bring to me?
How much faith does the patient have in the nurse
and principal investigator?
Will there be a placebo arm, and if so, are
patients still willing to participate?
If a product is being tested, will it be provided free
of charge and if so for how long?
Will non-routine testing be paid for by the
sponsoring agency?
Wilt the patient receive any compensation for
participation?
Will the patient be kept informed regarding his or
her test results and how will that fit into the big
picture?

These issues are best addressed by the nurse clinician who has 
continuity with the patient, is relied upon for regular advice, and who 
is always available. Seasoned nurse clinicians demonstrate substantially 
greater success in this area than do less experienced professionals.

440 IMPLEMENTATION AND AUDIT OF A NURSE 
PRACTITIONER POLICY FOR THE REQUISITION AND 
ADMINISTRATION OF DRUGS IN A HAEMOPHILIA 
COMPREHENSIVE CARE CENTRE.
Havden SM. Cahill MR, Woosey CP, MacClean M, Colvin 
BT. Haemophilia Centre, Department of Haematology, Royal 
London Hospital, Royal Hospitals Trust, Whitechapel, London 
El 1BB.

The role of the haemophilia sister has recently expanded and 
the concept of the haemophilia nurse specialist has emerged. 
The evolution of comprehensive care centres for haemophilia 
has altered the work of all those involved in the care of 
haemophilia patients, especially that of the nurse specialist. 
There are clearly defined episodes in which it is appropriate for 
nurse specialists to see and treat patients with haemophilia 
autonomously.
We describe the implementation of a local policy to enable 
haemophilia nurse specialists to requisition and administer 
clotting factor concentrates, DDAVP, tranexamic acid and 
hepatitis A and B vaccines independently, in the hospital and 
community setting. Since the introduction of this policy, in 
operation since August 1994, we have audited its use. Audit 
results show prescribing practice has not changed nor has the 
amount of concentrate used altered. Medical staff are still 
involved in the care of haemophilia patients. However, patients 
audited expressed satisfaction with nurse specialist care. The 
policy has allowed experienced, trained haemophilia nurse 
specialists to assess the need for factor concentrates and to 
administer them independently. The policy is widely applicable 
in other centres and implementation followed by audit should 
be a logical progression of the haemophilia nurse specialist's 
role.

439 LIAISON PSYCHIATRY IN HAEMOPHILIA AND HIV: 
A CASE OF NEEDS. Kaani R. Toh CH, Mersey Region 
Haemophilia Comprehensive Care Centre. Royal Liverpool 
University Hospital, Liverpool.

Since the routine use of anti-pneumocystis prophylaxis in HIV 
antibody positive patients with CD4 counts below 200 x. 10VI, 
we are increasingly seeing other manifestations of severe HIV 
disease/AIDS. Where complications such as infections or 
lympboid malignancies have occurred, resources have been 
available as pan of the haematological services. We would like 
to highlight our difficulties around a recent unanticipated 
demand in relation to HIV problems. This centred around 2 
patients with severe haemophilia who had seroconverted over 
10 years ago. Both presentations were with severe paranoid 
delusional states, which were ultimately managed in an acute 
psychiatric unit. Community psychiatric liaison services were 
used to a large extent in one case, in view of family wishes, 
but substantial coordination between community and hospital 
services had to he arranged. One patient improved on Stelazine 
and the other continued deteriorating. The common theme in 
both were: (1) A prodomal period which in retrospect, could 
have been acted on earlier by liaison psychiatry, (2) A past 
history in both cases of psychological problems, (3) The 
delusion of being "poisoned". Whether the latter has any 
bearing on the nature of how HIV was contracted is 
speculative, but the other learning points have indicated to us 
the clear need for close links with liaison psychiatry services. 
Funding for such a programme is currently an issue for us but 
our experience has made us try identifying potential problems 
with the hope of preventing an unsatisfactory demand on acute 
psychiatric services. We see resource identification in this area 
as crucial in the comprehensive services that are offered at 
major haemophilia centres.

441 COMPLIANCE WITH HOME TREATMENT AND PROPHYLAXIS 
FOR HAEMOPHILIA - CAN WE IDENTIFY NON-COMPLIANT 
PATIENTS IN ADVANCE?
5abJn_C', Miller R, Beaton K~, Harrington C, Pollard D, Rlbbans 
WJ~, Pasi J, Lee CA. Haemophilia Centre and Haemostasls Unit, 
Departments of Haematology^ 'Primary Care and Population 
Sciences, "Physiotherapy and "Orthopaedics, Royal Free Hospital 
and School of Medicine, Rowland Hill Street, London NW3 2PF, UK.

Where possible it is now recommended that patients with 
haemophilia who suffer from regular bleeds either treat themselves 
on demand or, In some cases, use prophylaxis to prevent bleeds 
from occurring. However, it is known that Mme patients, for a 
variety of reasons, do not give themselves optimal treatment, which 
may result in long-term damage to joints. If particular groups of 
patients can be identified who are less compliant than others, this 
may enable health care workers to target their advice more 
appropriately. As part of larger study, a questionnaire was sent to aH 
adults on home treatment or prophylaxis registered at the Royal Free 
Hospital Haemophilia Centre. Patient compliance witti 
recommended treatment has been extracted from this questionnaire 
and from regular treatment sheets provided by the patients. Patients 
who are non-compliant with treatment will be described. The 
relationships between non-compliance and patient factors, including 
age, haemophilia diagnosis, HIV and HCV infection, will be 
Investigated. Patients have been grouped into those who have 
considerable joint damage and those who remain free of joint 
problems, by an orthopaedic consultant and a physiotherapist who 
were blind to the patient's compliance status. The relationship 
between joint damage and compliance will be assessed. This study 
will enable health care workers to identify in advance patients wno 
are likely to be non-compliant, and therefore to offer more 
appropriate and effective counselling and advice to these patients n 
order to achieve optimal musculoskeletal function.
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442 SOCIO-ETHICAL ASPECTS INFLUENCING PROGRESS IN 
HEMOPHILIA RESEARCH; 
£_Snil, Netherlands Hemophilia Society

No one in the hemophilia community will doubt the necessity of ongoing 
research to improve the quality of life of those living with hemophilia. 
Applied research directed to improve the quality of hemophilia care 
(treatment options, factor V111/1X products) and treatment of its compli 
cations (inhibitors, joint damage, hepatitis, H1V). And basic research 
with an aim to find a way to cure the disease or to alter its severity (gene 
therapy). Carriers of this disease will have a common interest in the im 
provement of genetic screening techniques and the ability to select and 
grade human embryos (preimplantation diagnosis, PID).

. But in this research-oriented hemophilia community almost no attention 
is given to a number of barriers that are gradually thrown up by society 
and that - in the long run - can severely restrict the above-mentioned 
research efforts. Among these barriers are:
* restrictive legislation from (international authorities, for instance with 

respect to clinical trials for existing or new factor VI1I/IX products or 
in relation to privacy aspects.

* In Europe there is a feeling of uneasiness in respect to patents of 
human genes. The position of the European Parliament clearly contra 
dicts the present patenting granting practice of developed countries.

* a rather negative attitude against biotechnologies) developments among 
organizations that have a large impact on the opinions of the public and 
voting behaviour of politicians, e.g. consumer organisations, animal 
protectionists and the Greens.

* a high level of concern on the ethical aspects of genetic screening, also 
among patient organizations themselves.

If the hemophilia community wants to maintain a high level of research 
to find a cure for this disease, this community also should take part in 
these sotio-ethical discussions. Considerable attention should be given to 
make their research efforts transparent for society and to take part in 
discussions to give the general public a better understanding of the ad 
vantages and disadvantages of a new en in research.

444 COUNSELLING ABOUT 'GREY AREAS ' OF CLINICAL 
PRACTICE IN HAEMOPHILIA CARE
MillfiLB. Pasi J, Lee CA. Haemophilia Centre, Royal Free Hospital 
Pond Street, London NW3 2QG.

'Grey areas' of clinical practice (where there is no definite 
evidence) remain a source of anxiety for patients and can 
sometimes present difficulties for clinicians caring for patients. In 
haemophilia care many areas of medicine impinge upon each 
other. Haematology, virology, genetics, some areas of 
orthopaedics all have areas of certainty and uncertainty. For e.g. 
uncertainties about diagnosis, treatment and prognosis of HCV. 
Experience from HIV has taught us the importance of sharing 
uncertainties with patients. Approaches to counselling about 
uncertainty have been developed and adapted to clinical care from 
the Milan School of Family Therapy. Questions are used to elicit 
knowledge, concerns and beliefs, and provide Information, eg 'In 
the face of incomplete knowledge what would help you to decide 
whether or not to try this treatment?' Emphasis Is place on trying to 
introduce different views to seemingly intractable problems (e.g. 
uncertainty can mean hope/certainty can mean no hope). Clarifying 
with patients the necessity and ways to find answers to these 
uncertainties helps the management of difficult situations. This 
includes research, drug trials, close clinical and laboratory follow- 
up and monitoring, and post mortem. Engaging patients' co 
operation, careful recording of wishes/beliefs/concems, and 
reviewing these over time is vital. Focus is placed on identifying 
main concerns, how these might be managed and what beliefs 
help patients manage on a day to day basis in the absence of 
complete knowledge. The conversations themselves may help to 
change perceptions and perspectives. Clinical practise can 
transverse the 'grey zones' by eliciting and respecting patient 
preferences; communicating in ways to help patients and families 
live with what is known/not known, and helping them balance 
reality with hope.

443 VIII AND XI PROPHYLAXIS: SURVEY OF ATTITUDES AND USE 
OF BLOOD PRODUCTS.
MilleLfi. Sabln C*, Beaton K", Harrington C, Pollard D, Past J, 
Ribbans WJ" Lee CA. Haemophilia and Haemostasis Unit, 
Departments of Haematology, 'Primary Care and Population 
Sciences "Physiotherapy and —Orthopaedics, Royal Free 
Hospital and School of Medicine, Pond Street London NW3 2QG, 
UK.

Conversations with patients about persistent bleeds and target 
joints at orthopaedic and general reviews precipitated a study 
designed to review-how prophylaxis and home treatment are 
perceived and used by patients with haemophilia. It was 
hypothesized that for some patients there is a difference between 
what the doctors and nurses perceive as prophylaxis and how the 
patients translate this, into practice. Various factors may facilitate 
and make it difficult'for patients to use prophylactic treatment 
effectively, eg lack of belief in its use. fear of viral infections, poor 
venous access, a reminder of haemophilia, dislike of needles, lack 
of time. The aim of the study was to enable health care workers to 
find more effective ways of eliciting and providing information which 
lake into account both patients beliefs and practical considerations. 
A questionnaire was sent to all adults on home treatment and 
prophylaxis registered at the Royal Free Hospital Haemophilia 
Centre to elicit their views about prophylaxis and to identify the 
factors influencing it's use. The results suggest that more carefully 
focused discussion with patients and the provision of ways of 
offering relief from the constant responsibilities for infusions may 
help some patients to use prophylaxis more effectively and 
appropriately. This can contribute to optimal care of 
musculoskeletal health and enhance participation in daily living 
activities.

445 HOME INFUSION PROGRAM CERTIFICATION

Pat Klein. Andrea PMtchard. Southern Alberta Hemophilia 
Clinic," Alberta Children's Hospital, Calgary, Alberta, 
Canada.

At the Southern Alberta Hemophilia Clinic extensive 
teaching is provided by the clinic nurses, before patients 
(or parents) are enrolled into the Home Infusion Program. 
The skills taught include venipuncture procedure, care and 
access of indwelling port (where appropriate), blood 
product storage and reconstitution, safe disposal of 
contaminated needles and vials, as well as accurate record 
keeping. When the patients or parents have acquired the 
necessary skills, a certificate is presented and discussed. 
The certificate outlines the privileges for the patients 
and the responsibilities expected of the patients for 
continuation in the Home Infusion Program. Privileges 
include provision by the clinic (as best possible) for 
reasonable access to supplies, advice and current informa 
tion regarding the disorder, periodic assessment, and up 
dated care plans as required. Responsibilities of the 
patient include appropriate use of blood products, 
continued safe demonstration of home infusion skills, 
attendance at periodic assessment clinics and clinic 
Information sessions/workshops as required. It is also 
the responsibility of the patients to be accountable for 
blood products issued, and to keep accurate record of 
bleeds and blood product usage. The patients are to 
notify the clinic of serious bleeds, bleeds requiring 
more than two treatments and for any adverse reaction to 
blood products. Patients are to seek advice whenever in 
doubt. The certification program emphasizes home infusion 
program as a privilege which can be suspended if the 
responsibilities are ignored. The emphasis is on partner 
ship between the patients and the clinic for health and 
wellness maintenance and for accountability of health 
care resources.
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11:15-11:45 Invited Lecture

SICOT AND AFFILIATED SOCIETIES. 
A Trias, Barcelona (Spain)

11:45-13:00 SESSION II: BASIC CONCEPTS cont.

Chairpersons: Q Torri, Milan (Italy) 1
H Caviglia, Buenos Aires (Argentina)

• 11:45-12:00 CONSERVATIVE TREATMENT OF ACUTE AND SUBACUTE HA- 
EMARTHOSIS FOR PREVENTION OF HAEMOPHILIC SYNOVITIS. 
WJ Rlbbans. P Giangrande, K Beeton 
Northampton, London, Oxford (UK)

12:00-12:15 LONG-TERM FOLLOW-UP OF HAEMOPHILIC ARTHROPATHY 
TREATED BY AU-198 RADIATION SYNOVECTOMY. 
EC Rodriguez-Merchan. M Magallon 
Madrid (Spain)

12:15-12:30 HOW SAFE IS RADIOACTIVE SYNOVIORTHESIS?. 
F Fernandez-Palazzi 
Caracas (Venezuela)

12:30-12:45 A MORE AGRESSIVE PROTOCOL FOR THE TREATMENT OF 
ACUTE HEMARTHROSIS AND CHRONIC HAEMOPHILIC SYNO 
VITIS.
S Massanet. J Tusell 
Barcelona (Spain)

12:45-13:00 Discussion 

13:00 Lunch

See Social Programme for afternoon/evening activities
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)9:00-11:15 SESSION III: REHABILITATION & PHYSIOTHERAPY

Chairpersons: L Heijnen, Utrecht (The Netherlands)
BM Buzzard, Newcastle upon Tyne (UK)

09:00-09:15 INVENTORY OF PARTICIPATION IN PHYSICAL ACTTVITIES AND 
SPORT BY 209 DUTCH PERSONS WITH HAEMOPHILIA 
L Heijnen. EP Mauser-Bunschoten, G Roosendaal 
Utrecht (The Netherlands)

09:15-09:30 PAIN: A PHYSIOTHERAPISTS IMPRESSION OF DIFFERENCES 
BETWEEN A HAEMOPHILIAC POPULATION AND THE CHRONIC 
PAIN POPULATION. 
A Clements 
Leicester (UK)

99:30-09:45 TRAUMA INDUCED PSEUDOTUMOURS IN TWO BROTHERS 
WITH MODERATE FACTOR IX DEFICIENCY. 
BM Buzzard 
Newcastle upon Tyne (UK)

09:45-10:00 DO HAEMOPHILIA PATIENTS' BELIEFS AND BEHAVIOURS IN 
FLUENCE CONSERVATIVE MANAGEMENT OF JOINT BLEEDS? 
K Beeton. R Miller, C Curtis, J Alltree 
London (UK)

10:00-10:15 INFLUENCE OF PHYSICAL EXERCISE ON FACTOR VIII:C PLAS- 
MATIC LEVELS. 
FQuerol. JM Montoro, B Herrero. P Casana, JA Aznar, A Rodri-
guez-Jerez 
Valencia (Spain)

10:15-10:30 PROBLEM-ORIENTATED APPROACH TO THE ORTHOPAEDIC 
REVIEW IN HAEMOPHILIA. 
R Miller. K Beeton, WJ Ribbans, N Goddard 
London (UK)

10:30-10:45 A TRANSVERSAL COHORT STUDY OF DUTCH HAEMOPHILIA
PATIENTS.
PdeKteijn, EP Mauser-Bunschoten, NLU van Meeteren
Utrech (The Netherlands) 

10:45-11:15 Discussion 

1 1:15-11:30 Cofie Break
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11:15-13:00 SESSION IV: CONSERVATIVE TREATMENT

Chairpersons: F Fernandez-Palazzi, Caracas (Venezuela) 
LR Battistella, Sao Paulo (Brasil)

11:15-11:30 THE USE OF ORTHOTIC DEVICES AROUND THE KNEE IN THE 
TREATMENT OF PERSONS WITH HAEMOPHILIA. 
M Helm. H Horoszowskl 
Tel-Aviv (Israel)

11:30-11:45 INTRA-ARTICULAR DEXAMETHASONE IN ADVANCED CHRO 
NIC SYNOVITIS IN HAEMOPHILIA
F Femandez-Palazzl. O Dib, JL Cibeira, R Viso, J Salazar, J 
Caracas (Venezuela)

11:45-12:00 CHRONIC HAEMOPHILIC SYNOVITIS TREATED WITH RIFAMPICIN 
G Galatro. A Barrionuevo, PA Lora Tavares, M Candela, H Caviglla 
Buenos Aires (Argentina)

12:00-12.15 INTRA-ARTICULAR YTTRIUM: 12 YEARS EXPERIENCE
MHelm. H Horoszowskl, D Varon, U Berztlai, T Twas, U Martlnowitz 
Tel-Aviv (Israel)

12:15-12:30 CHEMICAL SYNOVECTOMY VERSUS RADIOACTIVE SYNOVEC- 
TOMY FOR THE TREATMENT OF CHRONIC HAEMOPHILIC SY 
NOVITIS: A PROSPECTIVE SHORT-TERM STUDY. 
EC Rodriguez-Merchan. H Caviglla, M Magallon, R Perez-Bianco 
Madrid (Spain), Buenos Aires (Argentina)

12:30-12:45 NEW TRENDS IN THE CONSERVATIVE TREATMENT OF CHRO 
NIC HAEMOPHILIC SYNOVITIS WITH SPECIAL EMPHASIS ON 
PHYSIOTHERAPY 
LR Battistella 
Sao Paulo (Brasil)

12:30-13:00 Discussion 

13:00 Lunch
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15:00-17:00 SESSION V: SURGICAL TREATMENT

Chairpersons: M Heim, Tel-Aviv (Israel)
PL Melanotte, Padova (Italy)

15:00-15:15 BONE FRACTURES IN HAEMOPHILIC PATIENTS: ETIOLOGY 
AND PATHOGENESIS.
M Qulntana-Diaz. EC Rodriguez-Merchan, M Qulntana, M Ma- 
gallon 
Madrid (Spain)

15:15-15:30 ORTHOPAEDIC SURGERY IN HAEMOPHILIA. 20 YEARS' EXPE 
RIENCE IN SWEDEN. 
T Lofqvlst. IM Nilsson, C Petersson 
Hassleholm, Lund (Sweden)

15:30-15:45 SEPTIC ARTHRITIS BY SALMONELLA IN HAEMOPHILIC HIV (+) 
PATIENTS.
IL Garcia-Forcada. L Lorenzo-Roldan, J Calmet-Garcia, A Ugarri- 
za-Sagasta, J Gine 1 Goma 
Tarragona (Spain)

15:45-16:00 LONG-TERM FOLLOW-UP OF ELBOW SYNOVECTOMY AND RA 
DIAL HEAD RESECTION IN PATIENTS WITH HAEMOPHILIA. 
MS Gilbert. K Cox, S Gupta 

. New York (USA)

16:00-16:15 SYNOVECTOMY IN HAEMOPHILIA. WHEN AND HOW?. 
F Fernandez-Palazzi 
Caracas (Venezuela)

16:15-16:30 BONE FRACTURES IN HAEMOPHILIC PATIENTS: TREATMENT. 
M QulntanajJiaz. EC Rodriguez-Merchan. JC Sevilla. M Quinta- 
na, M Magallon 
Madrid (Spain)

16:30-16:45 ARTHROSCOPIC SYNOVECTOMY OF THE KNEE IN HAEMOPHI 
LIA
JD Wledel 
Denver, Colorado (USA)

16:45-17:15 Discussion
17:15-18:00 World Federation of Hemophilia Musculoskeletal Committee 

Board Meeting
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09:00-11:00 SESSION VI: SURGICAL TREATMENT cent.

Chairpersons: JD Wiedel, Denver, Colorado (USA) 
F Makai, Bratislava (Slovakia)

09:00-09:15 SYNOVECTOMY OF THE ANKLE IN YOUNG PERSONS WITH 
HAEMOPHILIA.
S Claeyssens. C Duboullay, G Dirat, P Sie, J-P Cahuzac 
Toulouse (France)

09:15-09:30 ANKLE ARTHROSCOPY IN HAEMOPHILIC PATIENTS
HH Elckhoff. G Raderschadt, FW Koch, A Seuser, HH Brack-
mann
Troisdorf, Bonn (Germany)

09:30-09:45 SURGICAL SYNOVECTOMY IN HAEMOPHILIC ARTHROPATHY 
OF THE KNEE
EC Rodriguez-Merchan. E Galindo, M Magallon 
Madrid (Spain)

09:45-10:00 OPEN SYNOVECTOMY OF THE HAEMOPHILIC ANKLE: LONG- 
TERM FOLLOW-UP.
PL Melanottg. A Afrlcano, A Traldi and PG Davoli 
Padova (Italy)

10:00-10:15 TOTAL KNEE ARTHROPLASTY (TKA) IN HAEMOPHILIC ARTHRI 
TIS. LONG TERM RADIOLOGICAL FOLLOW UP. 
JRYork 
Sydney (Australia)

10:15-10:30 ENDOSCOPIC RELEASE OF THE CARPAL LIGAMENT FOR CAR 
PAL TUNNEL SYNDROME IN A PATIENT WITH SEVERE HAE 
MOPHILIA.
HH Etckhoff. FW Koch. G Raderschadt, HH Brackmann 
Troisdorf, Bonn (Germany)

10:30-11:00 Discussion

11:00-11:15 Coffee Break

11:15-11:45 Invited Lecture:

HAEMOPHILIC BLOOD CYSTS AND PSECIDOTGMOCIRS 
JA Femandez de Valderrama 
Madrid (Spain)
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11:45-13:00 SESSION VII: SURGICAL TREATMENT cont.

Chairpersons: H Horoszowski, Tel-Aviv (Israel) 
WJ Ribbans, Northampton (UK)

11:45-12:00 HAEMOPHILIC PSEUDOTUMOUR OF THE THIGH AND PELVIS: 
CLINICAL FEATURES AND SURGICAL ASPECTS. 
GTorri. PL Solimeno 
Milan (Italy)

12:00-12:15 TIBIAL FRACTURE IN A PSEUDOTUMOUR PREVIOUSLY TREA 
TED BY MEANS OF ASPIRATION AND FILLING WITH BONE 
GRAFT.
P Caravlas. A Barrionuevo, G Galatro, M Candela, H Caviglia 
Buenos Alres (Argentina)

12:15-12:30 COMPLICATIONS OF A TISSUE EXPANSION PROCEDURE 
DONE BEFORE THE RESECTION OF A LARGE GLUTEAL NEU- 
ROFIBROMA IN AN UNRECOGNISED HAEMOPHILIC PATIENT. 
J Femandez-Delgado. A Villar, J Gago, C Lopez- Cabarcos 
Madrid (Spain)

12:30-12:45 SPINAL EPIDURAL HAEMATOMA (SEH) IN HAEMOPHILIA A.
T Wallny. A Schmitz, A Seuser, D Schulze- Bertelsbeck, HH 
Brackmann, W Effenberger 
Bonn (Germany)

12:45-13:00 Discussion 

13:00 Lunch

* See Social Programme for afternoon/evening activity
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CONSERVATIVE TREATMENT OF ACUTE AND SUBACUTE HAEMARTHROSIS 
FOR PREVENTION OF HAEMOPHILIC SYNOVITIS.

WJ Ribbans (*), P Qiangrande (**), and K Beeton (***)

(*•'•) Northampton General Hospital and Royal Free Hospital School of Medicine 
London; (**) Oxford Haemophilia Centre, Churchill Hospital, Oxford; (***) 
University of Hertfordshire and Royal Free Hospital School of Medicine, London' 
United Kingdom.

Acute haemarthroses are probably the most frequent type of bleed In the 
haemophilic patient. Delayed and/or inadequate treatment can trigger a series 
of pathological changes within the Joint leading to a painful and disablim 
arthropathy.

Despite the advent of prophylactic treatment with Factor concentrates, thi 
overwhelming majority of patients in the world have no access to even ior 
demand* Factor replacement. Care for all patients involves a team approach le< 
by the haematologist but including input from Orthopaedic Surgeons an< 
Physiotherapists.

Optimal treatment involves a combination of Factor replacement rest, ice. ani 
supervised rehabilitation. In certain cases, joint aspiration may be considered.

In developing countries, where Factor concentrates are iri short supply, sue 
bleeds are usually treated by physical means alone or with the addition < 
Cryoprecipitate or Fresh Frozen Plasma.

Following successful resolution of such episodes by whatever means, the evenf 
leading up to the bleed and its subsequent management should be considere 
within the setting of the treating unit. Such debrieflngs should aim to couns 
regarding any appropriate lifestyle modifications and, where neccessar 
treatment should be arranged to minimise the risk of further episodes.
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PROBLEM-ORIENTATED APPROACH TO THE ORTHOPAEDIC REVIEW IN
HAEMOPHILIA.

jMiller (*)(**), K Beeton (*)(***), WJ Ribbans (*)(****), and N Goddard (**).

(*) School of Medicine, London; (**) Royal Free Hospital Haemophilia Centre, 
London; (***) Department of Physiotherapy, University of Hertfordshire; (****) 
Northampton General; United Kingdom.

Despite the overwhelming problems associated with HIV and HCV pain and 
restricted mobility remain major concerns to patients with haemophilia. 
Haemophilic arthropathy due to repeated joint bleeds is a cause of morbidity, 
affecting relationships, work and day to day activities. The use of replacement 
therapy alone is not sufficient to achieve optimal musculoskeletal health. It is 
essential that patients are also educated about the consequences of joint and 
muscle bleeds; the best ways of reducing bleeds; and are clearly informed about 
what can be achieved from physiotherapy and orthopaedics.

This joint presentation, using case examples and demonstration, will outline the 
approach used in our haemophilia centre to obtain an accurate assessment of 
patients' problems and to challenge patterns of activities and beliefs that might 
lead to less than optimal musculoskeletal care.

The approach includes:

LA method of questioning at medical and orthopaedic reviews using a 
combination of open and closed questions which identifies problems, 
concerns and wishes; clarifies specific joint or muscle problems and beliefs by 
more probing questions; focuses on activities that lead to bleeds, stress on 
joints and replacement therapy treatment regimes; addresses beliefs about 
treatment and provides information and advice.

2. The contribution of multidisciplinary team members ensures that pertinent 
medical, social, physical and psychological aspects are included in the 
assessment.

3. Specialist orthopaedic assessments are made in conjunction with the 
physiotherapy assessment including clinical and X-ray examination.

Through these assessments the musculoskeletal profile is given detailed 
attention alongside the other issues of importance e.g. HIV/HCV. By specifically 
identifying patients' wishes and expectations more accurate, effective and 
economic interventions can then be made on an individual basis. Decisions 
about prophylaxis, physiotherapy and orthopaedic surgery can be made more 
realistically. This has led to less conflicts of expectations between patients and 
the haemophilia care team and better adherence to recommendations.
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REVIEW ARTICLE
Counselling guidelines for managing musculoskeletal problems 
in haemophilia in the 1990s
R. MILLER, K. BEETON, E. GOLDMAN and W.J. RIBBANS 
Royal Free Hospital, and School of Medicine, London

Summary. Complex medical, psychological and social 
factors affect how patients with haemophilia and their 
families respond to bleeding episodes. Prompt, adequate 
treatment for bleeds remains the best way to preserve 
optimal musculoskeletal health. Untreated and under 
treated bleeding episodes into muscles and joints can 
cause pain, deformity and severely limit the daily activities 
of patients with haemophilia. Viral infections over the last

decade have, to some extent, diverted attention away 
from musculoskeletal problems. The orthopaedic con 
tribution to haemophilia care remains important and can 
be enhanced through regular review clinics and develop 
ing focused approaches to identifying and addressing 
musculoskeletal problems.

Keywords: counselling, haemophilia, orthopaedics.

Haemophilia remains a life-long, life-threatening and 
often disabling condition, despite improvements in 
replacement therapy. Bleeds into joints and muscles occur 
which can lead to pain, stiffness and deformity. Complex 
medical, psychological, social and practical factors con 
tribute to the way in which individuals respond to 
bleeding episodes. Concerns about viral infections from 
factor replacement have affected attitudes to the manage 
ment of bleeds. Nevertheless, many patients, who have 
been infected with HIV and HCV (hepatitis C), are 
surviving over 10 years with HIV, and even longer with 
HCV [1]. The restrictions imposed on their lives by 
musculoskeletal disability can become a major source of 
stress, even in the presence of these medical problems. 
'Will I end up in a wheelchair?" is a common concern. 
This article will review the factors affecting treatment for 
bleeds over the last two decades [2]; consider the areas 
which may contribute to musculoskeletal damage; and 
suggest some guidelines for counselling which can 
contribute to optimal musculoskeletal care.

Background
Orthopaedic issues can be put in context, in countries 
where replacement therapy has been available, by tracing

Correspondence: Riva Miller, Haemophilia Centre, Royal Free 
Hampstead NHS Trust, Pond Screet, London 1STW3 2QG, UK.
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the development of both factor replacement therapy and 
the emergence of viral infections.

Blood product therapy (cryoprecipitate, factor VIII and 
IX)

In the 1960s the only treatment for bleeds was fresh frozen 
plasma, rest and analgesia. Patients who had musculos 
keletal bleeds suffered pain and developed severe defor 
mities [3]. Fresh frozen plasma was superseded in the 
1970s by cryoprecipitate, which revolutionized the ap 
proach to bleeding episodes by reducing bleeding, 
allowing earlier mobilization and minimizing joint 
damage. This was followed by the fractionated, lyophi- 
lized clotting factor VIII and IX concentrates manufac 
tured from large donor pools, which were easier to use 
and could be stored in a domestic refrigerator.

Home and prophylactic treatment

A major step forward in improving musculoskeletal care 
was home treatment. This allowed prompt treatment for 
bleeding episodes, reducing the worst effects of bleeds and 
minimizing the disruption to daily living activities [4]. The 
use of home treatment fostered perceptions and prospects 
for leading a 'normal' life [5], Some patients then 
developed joint damage as a result of risky activities such 
as contact sports, relying on treatment with blood 
products if accidents occurred.

A further step towards better musculoskeletal care 
came with the introduction of prophylactic treatment,
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thus reducing spontaneous bleeds, and thereby giving 
better protection to joints. Damage to joints, especially 
ankles, starts early in childhood even though chronic 
problems may occur at a much later age [6]. The efficacy 
of prophylactic treatment was again highlighted in the 
1990s [7] with indwelling lines enabling parents to 
manage regular venepuncture for babies and young 
children [8],

HIV and HCV infection

HIV infection and the emerging problems of HCV are 
major complications affecting the health and wellbeing of 
those with haemophilia [9]. During the 1980s musculos- 
keletal care took second place to these overwhelming 
problems, for both patients, families and health-care 
workers. Counselling concentrated on HIV issues. Blood 
product safety was a major part of this process. Concerns 
about viral infections cannot be totally eliminated whilst 
human donor plasma is the source of treatment [10]. 
Virus-free genetically engineered products have been 
developed in the 1990s and offer potential in the future 
for widespread use.

An early reaction from some patients and families to 
HIV was a reluctance to use more factor VIII and IX than 
necessary. Those uninfected with HIV feared infection, 
whilst those infected were afraid of aggravating their 
condition. Thus, during the mid- to late 1980s, some 
bleeding episodes were under treated, the results of which, 
from an orthopaedic point of view, are now apparent. 
Conversely, for some patients, with memories of the era 
of limited treatment, the benefits of therapy remained 
paramount. 'I'm treating myself the same. If I get "it" I 
get "it". I fear the isolation and dependency that results 
from being unable to walk and I can't face the agony of 
pain again' [5]. The reluctance on the part of parents and 
health-care workers to divert adolescents and young 
adults, infected with HIV, away from desired risky 
activities because their life span was likely to be shortened 
still persists [11].

Issues affecting musculoskeletal health

The musculoskeletal health of those with haemophilia is 
complicated by a range of medical, psychological, social 
and mobility factors [12].

Medical factors

1 The seventy of haemophilia usually corresponds to the 
degree of damage to joints. However, those with 
moderate and mild haemophilia can also develop 
significant orthopaedic problems following bleeds.
2 The age of the patient and general health are important 
factors, especially if there are other coexistent conditions
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which might contraindicate surgery, such as cardiovas 
cular or respiratory disease.
3 Inhibitors to replacement therapy limit the available 
surgical interventions and also reduce the use of 
physiotherapy for fear of inducing bleeds.
4 Invasive investigative procedures are limited because of 
the risk of bleeding [13].
5 Obtaining an accurate bleeding history should include 
not only discussion of the records of bleeding episodes, 
treatment usage and site of bleed, but also questioning the 
patient's perceptions. Perceptions may differ from the 
facts. Records may differ from what actually happens. 
There can be problems with prophylaxis. Some get tired 
of doing it; others have phobias about needles; others 
have difficulty in gaining venous access and wish to 
preserve their veins for treating bleeds; and yet others 
treat themselves at a time that is not of optimum benefit, 
e.g. at the end of the day. Patients on home treatment can 
develop inappropriate attitudes and habits which must be 
reviewed and rectified if optimal musculoskeletal care is to 
be achieved.
6 The management of chronic and acute pain should 
include analgesia, a careful review of daily living activities 
and propensity to drug dependence. Following surgery 
haemophilic patients often need more analgesia [14].

Psychological and social factors

1 Foremost is the parents attitude to haemophilia. It is 
difficult for parents to get the balance between the realiry 
of haemophilia and allowing children to gain indepen 
dence. Overprotection is one response. Another is to 
make life seem as 'normal' as possible by allowing risks 
to be taken by the child that might lead to permanently 
damaged joints [5]. Sport is recognized as a vital area of 
social development in the family and at school. Restrict 
ing sport to those activities which have no body contact 
can be difficult for parents to achieve and the boy to 
accept.
2 The repercussions of being labelled as disabled and 
telling others about haemophilia have always been 
difficult for those with haemophilia and for their parents. 
With improved treatment, before the HIV era, many were 
more willing to declare haemophilia openly [15]. Secrecy 
about the diagnosis of haemophilia has again emerged 
since HIV. Starting school is often the first time parents 
have to confront the implications of haemophilia outside 
the family. Many children in the UK are 'statemented' as a 
child with special needs. This reluctance to telling others 
about haemophilia can be an obstacle to prompt, 
adequate treatment. Some patients persist in work that 
is detrimental to musculoskeletal health, such as heavy 
lifting, walking or standing, rather than declare the 
underlying problem. Haemophilia may be hidden and

U Blackwell SclWce Lrd
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undertreated until the diagnosis can be declared, for 
example with arranged marriages. These patients often 
have badly damaged joints and considerable walking 
difficulties. The tell-tale signs of knee problems are not 
easy to hide. Some explain deformity and immobility as 
being due to 'arthritis'.
3 The relationship between parents, the child with 
haemophilia and unaffected siblings may affect attitudes 
to and treatment of bleeds. A father's disappointment 
about sporting restrictions, a mother's guilt at passing on 
the condition and an unaffected sibling's attempts to gain 
attention can all show in ways that affect attitudes to 
treatment. Some children use bleeds to gain attention or 
avoid school. Others try to disguise them not wanting to 
be seen as different.

Mobility issues

Assessment of mobility issues is an essential aspect in 
musculoskeletal care. The main considerations are:
1 Prolonged walking for those with severe haemophilia 
can provoke bleeds. Lower limb bleeds severely restrict 
walking until the bleed has resolved. Taking public 
transport is very difficult, especially for those with knees 
that have fixed flexion deformities or knees fixed in 
extension.
2 Suitable transport, with adaptations to cars and 
automatic gears to facilitate ease of driving and protect 
ankle and knee joints, can allow participation in daily 
living activities.
3 Stairs at home, school or work may be difficult to 
manage. With lower limb bleeds climbing stairs may 
provoke further bleeding and weight bearing can be 
painful. In some situations consideration must be given to 
installing adaptations, such as stair lefts and downstairs 
toilets, which may be the only option for those who have 
inhibitors to therapy and very damaged joints.

Orthopaedics and physiotherapy

Any comprehensive care plan for patients with haemo 
philia has to include an orthopaedic assessment. Phy 
siotherapy has an important role in maintaining muscle 
tone and maximum musculoskeletal function, both in 
rehabilitation after major bleeds and following surgery 
[16]. Corrective or palliative surgery has become increas 
ingly possible over the last two decades. There have been 
advances in more successful surgical interventions, 
particularly hips and knees [17-19]. Continuous infusion 
of concentrates during surgical procedures and the 
recovery period reduces the risks of bleeding and hence 
allows better pain control [20].

Recently, attention has been diverted back to muscu 
loskeletal problems. Amongst those co-infected with H1V

£; Blackwdl Science Ltd

and HCV, there are some patients with very damaged 
joints pre-dating adequate treatment. Others have joints 
that have deteriorated over the last decade now affecting 
daily living activities. Although the stage and prognosis of 
HIV and liver disease can affect decisions about 
orthopaedic care [21], having these infections does not 
limit interventions that could improve the patient's 
quality of life. If surgery is feasible there is no evidence 
of compromising their immune function and accelerating 
their disease [22]. Orthopaedic surgeons have been 
amongst the pioneers in gaining experience in operating 
on HIV-infccted patients [23].

Approach to counselling about orthopaedic 
problems
An optimum orthopaedic service can be offered if there is 
a structure within the comprehensive care team for 
identifying and addressing problems, and specific guide 
lines for orthopaedic counselling [24].

Haemophilia reviews

Reviewing those with severe haemophilia A and B 6 
monthly, and moderate and mildly affected patients 
annually, ensures that important areas of health are 
assessed. Those pertinent for musculoskeletal care in 
clude:
1 Eliciting the patient's main concern [24], which often 
leads to identification of a target joint. If the concern is 
other than orthopaedic, prompting questions can be used, 
for example:

'You say that your main concern is your falling CD4 
count, have you any concerns about your joints?'

2 Identifying activities or approaches to treatment of 
bleeding episodes that are not providing optimal protec 
tion to joints. For example:

'How often do you get a bleed?'
'What do you do when you have a bleed?'
'You say that you are reluctant to treat bleeds, which
would you treat and which would you leave?"
'Are there any problems about treating yourself?'

3 Educating young patients, and those who continue to 
take risks, about the effects of bleeds enables them to 
make more informed decisions about the degree of risk 
they wish to take, for example:

'Do you know what happens when you have a bleed in 
a joint?'
'You need to known what happens each time you have 
a bleed so that you can make informed decisions for 
yourself about the degree of risk you are willing to take. 
Each bleed does some damage. Thus early treatment, 
and avoiding situations that might provoke bleeds, can 
help preserve your ankles. It may not seem a problem

Haemophilia (1997), 3, 9-T3
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now, but how might you view it if your mobility was 
impaired in 10 years time?"

4 Identifying the main target joints and associated 
problems, and helping patients to be specific, clarifies 
whether the problem is due to bleeding, pain, stiffness, 
clicking or locking. For example:

'Which joint gives you the most problems?' 
'How often do you get bleeds into that joint?' 
'What is it about the joint that worries you most?' 
'Is it pain or stiffness that is the main problem?' 
'What does the problem stop you doing?' 
'Is there anything that you do that might make it 
worse?'
'What do you do about the pain?'

This information facilitates decisions about referral to the 
orthopaedic surgeon and physiotherapist.

Orthopaedic review clinics

These clinics focus specifically on orthopaedic, problems. 
A specialist appraisal is made and interventions are 
planned. Optimal care can best be achieved if the clinic 
is attended by the orthopaedic surgeon, physiotherapist, 
haematologist, nurse and counsellor.
1 The main problem joint needs to be identified both 
from the patient's point of view and from the surgeon's 
perspective. Sometimes these may differ. For example, the 
patient may complain about an ankle problem, whereas 
the surgeon may be more concerned about a badly 
damaged knee joint. The two damaged joints may 
adversely affect each other.
2 If an operation is a possibility there are a series of 
questions that assess the patient's knowledge about the 
operation, his/her expectations, and the optimum time to 
operate. An assessment of the patient's view about 
hospitalization and his/her support system during the 
rehabilitation period is important.

'What would make you decide that you could not go on 
as you are?"
'What do you understand about what a joint replace 
ment might achieve for you?'
'What might be your main concern about the opera 
tion?'

If the patient has no help, or might place him/herself in 
circumstances that might jeopardize the beneficial results 
of the operation, these need to be identified and 
addressed. For example:

'If you have to be in hospital and away from work for 
quite some time what effect will that have on your 
work situation?'
'The rehabilitation after some surgery can be quite 
prolonged. Are you prepared to do exercises and attend 
physiotherapy regularly?' 

The assessment of unrealistic expectations, such as
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walking great distances after a knee replacement, is 
important.

'How does the knee problem rank alongside all your
other problems?'
'What is it that you want to do that you are prevented
from doing now?"
'What do you hope and expect this operation to
achieve?"
'How might you cope if the surgery did not achieve
exactly what you want?'
'If the decision is not to operate at present
- how will you manage
- what will help
- what might make it more difficult?' 

The orthopaedic clinic should be used to offer general 
advice about joint care and baseline assessment for those 
whose problems are not yet acute, especially for children. 
It is a chance to refocus on this very important area 
amidst the more acute problems of HIV and hepatitis.

Conclusions
Musculoskeletal treatment remains a major component of 
haemophilia care. Patients can become depressed and 
isolated due to limitations on daily activities. For a 
combination of reasons, some patients are either unable to 
maintain a level of factor replacement to avoid damage or 
have other contributing factors that provoke bleeds. 
There are musculoskeletal problems specific to haemo 
philia, but these patients are also prone to ordinary 
injuries and musculoskeletal problems. The development 
of improved replacement therapy, home treatment and 
advances in surgical techniques have all contributed to a 
better musculoskeletal outlook for those with haemophi 
lia. Nevertheless, issues regarding musculoskeletal care 
need to be addressed by all members of the comprehensive 
care team so that specialist orthopaedic management can 
be optimized.
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Editorial Comment

Hemophilia remains one of the most dis 
abling diseases affecting the musculoskeletal 
system. Many of its manifestations begin in 
childhood, and in those unfortunate enough 
to have no, or limited, access to treatment, 
severe arthropathy may develop by the time 
of skeletal maturity.

The majority of hemophilic patients in the 
world have no access to skilled medical advice 
o^d treatment. Many lack proper examination 
and diagnosis because of a lack of resources. 
Consequently, patients, their families, and 
medical attendants have created organizations 
such as the World Hemophilia Federation to 
promote and defend their interests. The World 
Hemophilia Federation is comprised of health- 
care professionals from all the disciplines in 
volved in patient care.

In 1981 a group of interested orthopaedic 
surgeons created the Miisculo-Skeletal Com 
mittee of the World Hemophilia Federation. 
It has attracted members from all over the 
world, and their distribution is reflected in 
the contributions to this symposium. In addi 
tion, it has among its membership specialists 
in rehabilitation medicine and allied profes 
sions such as physiotherapy.

The musculoskeletal treatment of hemo 
philia varies in different parts of the world. To 
some extent, this is dictated by economic con 
straints. However, local experience and pref

erences for particular treatment regimes have 
become apparent. This symposium has been 
organized to reflect this spectrum of treatment 
options before end stage arthropathy occurs. 

The coguest editors are, respectively, vice 
president and secretary to the Musculo-Skele- 
tal Committee of the World Hemophilia Fed 
eration. This volume has been published to 
commemorate the Fourth World Hemophilia 
Federation Musculo-Skeletal Meeting held in 
Madrid in 1997. The coguest editors thank the 
Editorial Board of Clinical Orthopaedics and 
Related Research for their encouragement 
and guidance in the publication of this sympo 
sium. In addition, they thank the individual 
contributors and the rest of the membership of 
the World Hemophilia Federation for their 
support. Finally, the coguest editors dedicate 
this symposium to all hemophilic patients, 
whose courage andf ortitude through so many 
difficulties have been a source of constant en 
couragement to us all.

E. Carlos Rodriguez-Merchdn, MD, PhD
La Paz University Hospital 

Madrid, Spain

William J. Ribbons, BSc, MCh Orth,
FRCS Orth

Northampton General Hospital 
Northampton, England



CLINICAL ORTHOPAEDICS AND RELATED RESEARCH
Number 343, pp 12-18
© 1997 Lippincott-Raven Publishers

Conservative Treatment of
Hemarthrosis for Prevention of

Hemophilic Synovitis
William J. Ribbons, BSc, MCh*; Paul Giangrande, MD**; 

and Karen Beeton, MPhty, BScf

Acute hemarthroses are probably the most fre 
quent type of bleeding in the patient with he 
mophilia. Delayed and/or inadequate treat 
ment can trigger a series of pathologic changes 
within the joint leading to a painful and dis 
abling arthropathy. Despite the advent of pro 
phylactic treatment with factor concentrates, 
the majority of patients in the world have no 
access to even on demand factor replacement 
Care for all patients involves a team approach 
led by the hematologist but including input 
from orthopaedic surgeons and physiothera 
pists. Optimal treatment involves a combina 
tion of factor replacement, rest, ice, and super 
vised rehabilitation. In certain cases, joint 
aspiration may be considered. In developing 
countries, where factor concentrates are in 
short supply, such bleeding episodes usually 
are treated by physical means alone or with the 
addition of cryoprecipitate or fresh frozen

•f » f _ * .,- _,-v -^kW-^J-*-^ - - ' •

plasma. After successful resolution of such 
episodes by whatever means, the events lead 
ing to the bleeding episode and its subsequent 
management should be considered within the 
setting of the treating unit. Such debriefings

From the *Northampton General Hospital and Royal 
Free Hospital School of Medicine, London, United 
Kingdom; **0xford Haemophilia Centre, Churchill 
Hospital, Oxford, United Kingdom; and fUniversity of 
Hertfordshire and Royal Free Hospital School of Medi 
cine, London, United Kingdom. 
Reprint requests to William J. Ribbans, BSc, MCh, De 
partment of Orthopaedics, Northampton General Hospi 
tal, Northampton NN1 5BD, United Kingdom.

should aim to provide counsel regarding any 
appropriate lifestyle modifications and, where 
necessary, treatment should be arranged to 
minimize the risk of additional episodes.

Bleeding into a joint cavity is probably the 
most frequent type of bleeding pattern seen 
in the hemophilia patient. Prompt treatment 
is required if long term complications are to 
be avoided. The relentless progression of 
damage to the joint after a hemarthrosis, po 
tentially leading to chronic synovitis and 
eventually a painful, destructive arthropathy, 
is most efficiently and effectively dealt with 
by aggressive early treatment combining 
several different treatment modalities.

Modern treatment regimes for young chil- 
-dfefl- include the possibility of prophylactic 
treatment from early infancy aimed at provid 
ing protection against joint bleeding episodes 
and allowing normal development of imma 
ture joints. However, although early reports 
indicate excellent protection against joint 
damage, the adoption of primary prophylaxis 
has not been accepted universally. Concerns 
regarding the problems of venous access, pa 
tient and family tolerance, unnecessary treat 
ment of sections of the patient population, and 
disease transmission remain uppermost in 
most clinicians' calculations. In addition, the 
cost of such treatment from cradle to college,

12
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estimated recently by one prominent ortho 
paedic surgeon to be in the range of 2.5 to 3 
million United States dollars per patient,3 will 
exclude, on economic grounds, the over 
whelming global population of patients with 
hemophilia, Consequently, the specter of 
acute joint hemarthroses is likely to remain 
for the foreseeable future and require the 
combined expertise of hematologists, or 
thopaedic surgeons, and physiotherapists to 
provide appropriate management.

HEMARTHROSES

In frequency of joint bleeding episodes, the 
knee is affected most commonly accounting 
for 44% of all bleeding episodes in the study 
of Hoskinson and Duthie.4 The elbow ac 
counted for 25% and the ankle 14.5% in this 
series. The hip and shoulder are affected less 
frequently. However, the pattern of bleeding 
can vary according to age. Gamble et al2 ob 
served the knee to be the most commonly af 
fected joint during the first and third decades 
of life with the ankle being the most com 
mon during the teenage years.

The cause of acute bleeding is dependent 
on the degree of severity of the hemophilia. 
Patients with severe hemophilia are capable of 
bleeding spontaneously into a joint, whereas 
patients with mild hemophilia require a much 
greater stimulus as outlined in Table 1.

CLINICAL FEATURES

'Diagnosis'in "the presfciice of an expanding or 
established swollen joint is straightforward in 
accessible joints such as the knee, ankle, and 
elbow. In more inaccessible sites such as the 
hip, other features should be elicited. Increas 
ing pain as intraarticular pressure rises is clear 
and usually is accompanied by loss of motion 
with accompanying muscle spasm. Fre 
quently, patients are aware of an aura or sen 
sation at the earliest stages of the bleeding 
episode before physical signs are present.

The size of the swelling is variable. There 
is clearly a limit to the amount of fluid within

a joint before a tamponade effect prevents ad 
ditional accumulation. Frequently, however, 
submaximal bleeding episodes occur as a re 
sult of spontaneous cessation of bleeding or 
after early therapeutic intervention.

Radiographs offer little help in the acute 
situation other than showing fluid levels and 
fat pad signs within the joint and excluding 
bony injury when significant trauma has oc 
curred. In the early diagnosis of acute bleed 
ing episodes, diagnostic ultrasound scanning 
may help especially for the hip joint.

TREATMENT

The first question to ask is whether this joint 
bleeding episode requires hospital treatment. 
Because most joint bleeding episodes will oc 
cur outside the hospital setting, the initial clin 
ical assessment is done by the patient, parent, 
or designated caregiver. The decision whether 
to seek the advice and treatment of a specialist 
depends on numerous factors. An experienced 
and confident patient or parent is capable of 
initiating prompt treatment for mild bleeding 
episodes. Such bleeding may be signaled by 
an aura at the onset of the bleeding episode 
that may be undetectable clinically. Most 
bleeding episodes are treated successfully by 
families at home using factor replacement 
stored in the domestic refrigerator.

Clearly if the patient or family, for what 
ever reason, are unwilling or unable to pro 
vide such prompt treatment, then immediate 
referral to a local hemophilia unit is re 
quired. However, the availability and admin 
istration of at home and on demand treal>" 
ment has transformed the lives of the 
hemophilic population. They have less re 
liance on professional intervention, and 
rapid treatment has reduced the severity of 
such bleeding episodes and minimized the 
risks of long term articular problems.

A second question to ask is what the ap 
propriate treatment is for an acute bleeding 
episode. Prompt treatment with factor re 
placement and rest of the affected limb 
should allow rapid resolution of the problem
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TABLE 1. Classification of Severity of Hemophilias

Type
Percentage of 

Normal Factor Concentration Causes of Hemarthroses

Very mild 
Mild
Moderate 
Severe

25-50 
5-25
1-5

Often undiagnosed, after surgery/major trauma 
After surgery/significant trauma 
Minor trauma, occasionally spontaneous 
Capable of spontaneous hemarthroses

with minimal risk of long term problems. If 
necessary, a second factor replacement treat 
ment can be administered 24 to 48 hours 
later. Rest for lower limb bleeding episodes 
should include avoidance of weightbearing 
and the use of crutches when ambulating, 
and elevation when sitting. Ice packs can re 
lieve pain and reduce the extent of the bleed 
ing by promoting vasoconstriction5 For the 
upper limb, avoidance of lifting and carrying 
heavy items until the bleeding has resolved 
is common sense.

The therapy of choice is the intravenous 
administration of the appropriate coagulation 
factors which result in an elevation of plasma 
concentrations above the level where hemo- 
stasis in the target joint will occur. The in vivo 
recovery of intravenously administered Fac 
tor Vm is approximately 90% to 100% com 
pared with approximately 50% for Factor IX. 
However, the half life for Factor VIII is 
shorter than that of Factor IX at 10 to 12 hours 
compared with 16 to 18 hours. One IU of Fac 
tor Vin per kilogram of body weight will 
raise Factor VIII concentration in the patient's 
serum by 2 IU of Factor VIII per deciliter. For 
Factor IX, 1 HJ/kg raises serum concentration 
by 1 IU of Factor IX per deciliter. 10

To control an acute hemarthrosis, optimal 
factor levels are 30 to 50 IU/dL.'° To achieve 
such levels in a patient with severe hemo 
philia, with levels less than 1% of normal, 15 
to 25 lU/kg of Factor VIII and 30 to 50 IU 
kg/dL of Factor IX are required. A single 
treatment may not be sufficient in major 
bleeding episodes. Repeat treatments on a 
daily basis for 2 to 3 days or more may be re

quired, depending on the degree of pain, ap 
propriate analgesia should be administered. 
Aspirin containing products and nonste- 
roidal antiinflammatory medications must be 
avoided so as not to precipitate a gastroin 
testinal bleeding episode. Usually paracet 
amol or combination products such as parac 
etamol and dextroporopoxyphene provide 
adequate relief.

A third question to ask is when hospital 
assessment is required. Clearly an inability 
or unwillingness of the patient or family to 
take appropriate action requires intervention 
by the nearest hemophilia unit. Patients with 
more major bleeding episodes, especially if 
the bleeding is secondary to trauma or occurs 
in previously compromised target joints, re 
quire consideration for hospital assessment 
on an outpatient or an inpatient basis. Failure 
to respond rapidly or in the usual manner af 
ter adequate home therapy has been given is 
also an indication for professional help. 
Bleeding episodes associated with excessive 
pain or paresthesia or both require expert as 
sessment.

The mainstay of treatment in a hemophilia 
unit is the administration of factor replace 
ment. However, the physicians in such units 
possess the ability to investigate, with so 
phisticated laboratory tests, the hematologic 
response to treatment and any possible cause 
of failure to respond, such as the develop 
ment of inhibitors to administered factor re 
placement.

Similarly, they can provide the environ 
ment whereby the patient gets the appropri 
ate rest for the involved limb free from the
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necessities of normal domestic life. Urgent 
referral to the unit's physiotherapist allows 
the prompt use of ice and other physical 
modalities used as an adjunct to factor re 
placement to minimize bleeding. For upper 
limb joint bleeding, rest in the functional po 
sition is required. Usually a sling will pro 
vide sufficient rest, support, and protection. 
Significant lower limb bleeding requires bed 
rest initially. Crutches can be provided to re 
duce weightbearing. If joints are beginning 
to have contractures develop, or are thought 
to be at risk of having contractures develop 
as a result of pain and spasm, splinting of the 
joint can prevent long term joint deformity 
while removing a potent stimulus to further 
bleeding by reducing joint mobility. Once 
the acute phase has been controlled and the 
risk of bleeding has been reduced by suffi 
cient plasma concentration of coagulation 
factors, the physiotherapist can begin a reha 
bilitation program for the patient to regain 
joint movement, improve coordination, and 
restore muscle strength. As the bleeding 
episode resolves, more functional braces 
may be used to enhance joint stability with 
out overrestricting mobility. Ankle splints 
have been shown to reduce ankle bleeding in 
children with recurrent bleeding episodes. 1 

A fourth question is whether aspiration of 
the joint is helpful. Aspiration of the swollen 
joint is a controversial issue, with certain 
units practicing it commonly and others es 
chewing its use. Those opposed to its use cite 
problems such as the potential for introduc 
tion of infection into the joint. Although chil 
dren with hemophilia are used to injections, 
repeated joint aspiration of joints can generate 
fear and painful experiences that can remain 
with patients long term. As has been men 
tioned already, the joint has a natural barrier 
to joint bleeding, its capsule, and beyond a 
critical point the intraarticular pressure 
reaches a level above that within the vessels, 
producing a tamponade effect. Removal of 
the blood may relieve that effect in major 
hemarthroses and allow additional bleeding if 
sufficient plasma levels of factor replacement

have not been reached. Aspiration of superfi 
cial joints with relatively easily identified 
anatomic landmarks, even in the presence of 
swelling, such as the knee, ankle, and elbow is 
straightforward. However, effective and rapid 
aspiration of deeper joints such as the hip in a 
young child probably is undertaken better 
with imaging guidance.

Undoubtedly, prompt modern methods of 
medical management of such bleeding epi 
sodes will obviate the need for aspiration in 
the majority of cases. However, in the patient 
without hemophilia, aspiration of a posttrau- 
maticlcnee hemarthrosis is widely accepted 
practice. It is aimed at restoring comfort, help 
ing mobility, and removing as much blood as 
possible before it has a chance to cause wide 
spread synovial inflammation. At the heart of 
this treatment is a desire to promote a speedier 
rehabilitation. It could be advocated that treat 
ment goals in hemophilic patients with an 
acute hemarthrosis should be no different from 
the normal population. Reduction in the strong 
analgesic demands by a patient during the early 
stages is an obvious benefit.

Joint aspiration, however, in the young can 
be made relatively physically and psychologi 
cally atraumatic. If the procedure is done by 
an experienced clinician, preferably already 
well known to the patient and retaining his or 
her trust, it can be tolerated better. Subcuta 
neous local anesthetic is helpful and the ad 
ministration of intraarticular local anesthetic 
at the end of the aspkation promotes comfort 
and less reliance on other forms of analgesia. 
Greene3 has advocated the use of the topical 
anesthetic patch containing prilocaine and lig- 
rioijaihefc^f^oiirbeiorFaspiration. This pro 
duces anesthesia to a depth of 5 mm. Immedi 
ately before aspiration, an additional injection 
of lignocaine mixed with sodium bicarbonate, 
which reduces the acidity and hence burning 
sensation of lignocaine infiltration, is applied 
with a small needle down to the capsule. After 
successful evacuation of the blood, a splint 
should be applied for 1 to 2 days, before al 
lowing supervised rehabilitation with a phys 
iotherapist.
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The authors' view is that the majority of 
bleeding episodes can be treated by medical 
and physiotherapeutic means. However, there 
are circumstances when major painful bleed 
ing episodes causing joint contractures sec 
ondary to protective muscle spasm would 
benefit from joint aspiration. Under such cir 
cumstances the procedure should be done by 
an experienced clinician accustomed to un 
dertaking such procedures in regular practice.

A fifth question concerns what is reason 
able treatment if factor replacement is not 
available. With an estimated 80% of the 
world's population of hemophilic patients 
unable to gain access to factor replacement 
therapy because of economic considerations, 
this is perhaps the most important question 
for most patients, parents, and physicians 
trying to provide care under difficult and re 
strictive circumstances.

Clearly, prompt rest of the bleeding joint 
will minimize the damage. The provision of 
crutches and splints, even if relatively primi 
tive in design, can provide important protec 
tion. In the absence of medical therapy, the 
time for rest and splinting will be prolonged 
until an obvious diminution in the size of the 
joint can be detected clinically.

The application of ice during the acute 
episode can help control volume and pain 
from the bleeding joint. Supervised rehabilita 
tion from a physiotherapist is even more im 
portant in circumstances where an absence of 
prompt factor replacement therapy has pre 
vented a more rapid resolution of the swelling. 
Additionally, in the knowledge that future 
bleeding episodes are similarly unlikely to be 
treated optimally, the importance of restora 
tion of supporting muscle strength and joint 
mobility is of paramount importance.

For units in developing countries without 
ready access to adequate amounts of factor 
concentrates, other blood products can be used 
to manage acute joint bleeding episodes. Cry- 
oprecipitate is easily prepared and in regular 
use in developing countries. It has the disad 
vantages of difficulty in titrating the amount 
required for treatment because of the variable

specific activity contained and because viral 
inactivation techniques are not universal. Ad 
ditionally, it requires storage at temperatures 
less than -20° C and such freezers are not 
available everywhere. However, lyophilized 
cryoprecipitate can be stored at room tempera 
ture and is in use in certain units.

Fresh frozen plasma is an alternative 
treatment option in underdeveloped coun 
tries where it can be dispensed in a lyoph 
ilized form. The fear of disease transmission 
is being overcome with the development of 
new methods of viral inactivation.

A final question concerns additional mea 
sures required after successful resolution of the 
bleeding episode to minimize chronic prob 
lems. The successful treatment of a single joint 
bleeding episode does not end with the resolu 
tion of the hemarthrosis. Consideration of the 
circumstances surrounding its occurrence and 
aftermath is required. Such debriefings can 
take place at the end of the clinic's involvement 
in the suppression of the acute bleeding 
episode, or, if this was unnecessary, at the next 
scheduled clinic appointment.

It is important that all such episodes should 
be recorded in the patient's own treatment di 
ary, including treatments given, to facilitate 
later recall. It is during this debriefing oppor 
tunity that the role of the multidisciplinary 
team is seen at its most effective. The com 
bined input of hematologists, orthopaedic sur 
geons, physiotherapists, and other interested 
professionals can help guide future activity to 
prevent recurrence and chronic articular dis 
ease. The following questions need to be ad 
dressed: (1) What, if any, was the precipitating 
cause of the joint "bleeding episode; (2) was 
there any delay in recognizing the presence 
and severity of the bleeding episode; (3) if any 
prophylactic treatment was being used before 
the bleeding episode, was patient and parental 
compliance adequate and was the level of 
treatment sufficient; (4) was the initial treat 
ment effective; (5) are any modifications in the 
patient's lifestyle required to minimize future 
risks; (6) would the patient benefit from addi 
tional rehabilitation to maintain or regain joint
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motion and restore or improve muscle power; 
and (7) is there a need to consider secondary 
prophylaxis for the patient?

The exact circumstances leading to the 
bleeding episode should be discussed. A spon 
taneous hemarthrosis, or bleeding episode af 
ter a minor knock, in a patient with severe he 
mophilia is not unexpected in the absence of 
prophylaxis. However, there would be obvi 
ous concern if the hemophilic patient had sus 
tained such a bleeding episode while partici 
pating in a contact sport, such as soccer. In 
such an eventuality, counseling regarding ap 
propriate leisure activities is required. Simi 
larly, acute bleeding from injury in the work 
place for adult patients may require an ap 
praisal of the daily tasks done by the individ 
ual and the risks involved.

An apparently trivial incident leading to a 
major bleeding episode in a patient with mild 
hemophilia is a similar cause for concern. A 
reappraisal of the hemostatic status of the pa 
tient may be required.

A review of the promptness and amount of 
treatment administered can be helpful. Any 
delay should be investigated and established 
as to whether the problem was one of aware 
ness, lack of immediate help, and/or remote 
ness from suitable treatment. Once again, 
counseling, training, and alterations in activi 
ties may be needed.

Failure to respond promptly to appropriate 
treatment requires investigation as to the pos 
sible causes. In 15% to 35% of patients with 
hemophilia A, inhibitor antibodies to Factor 
VIII develop mostly in the severe group. Such 
inhibitors often ^ develop ~nr :trre" relatively"" 
young after only a few exposures to Factor 
VIII products. Consequently, response to rou 
tine factor replacement will not produce the 
desired effect. Such patients are best treated 
for all their major bleeding episodes within the 
environs of the hemophilia clinic. Options in 
clude increased Factor VIII dosage, prothrom- 
bin complex concentrates, and porcine Factor 
VIII. 6 Residual joint stiffness, such as fixed 
flexion deformity at the knee, requires addi 
tional rehabilitation from an experienced

physiotherapist. Such a deformity increases 
markedly the forces across the joint and accel 
erates permanent damage. Posterior subluxa- 
tion of the tibia at the knee after recurrent 
bleeding episodes, flexion deformities, and 
chronic synovitis occasionally is seen in the 
young. Inevitably, muscle wasting occurs after 
hemarthroses and the required resting period. 
Restoration of strength can take months, but is 
imperative if the joint is to be protected fully 
in the future from additional damage. Passive 
mobilization techniques7 can be used to regain 
join^ range lost by soft tissue contracture. 
Flowtron (Medicros Ltd, Eastleigh, England), 
an intermittent compression system, has been 
shown to be an effective means of increasing 
joint movement.8 Orthotics may be required to 
correct deformity, improve gait, and reduce 
forces across susceptible and damaged joints.

If there is sufficient concern regarding the 
bleeding, and resources allow, the possibility 
of instituting prophylaxis should be consid 
ered. Primary prophylaxis is the administra 
tion of the relevant factor replacement to the 
hemophilic child to prevent hemarthrosis and 
the other complications of this condition. To 
be effective, the treatment needs to commence 
before the onset of independent ambulation 
and the first significant joint bleeding episode. 
Accordingly, treatment should start at ages 1 
to 2 years and continue until the late teenage 
years. The aim of treatment is to maintain min 
imal levels of Factors VIII or IX above 1% of 
normal levels. The patient in the severe hemo 
philia group is de facto switched to the moder 
ate hemophilia group with the attendant fall in 
the"incidence of jomtrKeedrrfgrDosage calcir^ 
lated according to weight is required three 
times a week for patients needing Factor VIII 
and twice per week for patients needing Factor 
IX. If breakthrough bleeding episodes are oc 
curring into joints on this regime, it is neces 
sary to investigate whether the patient and par 
ent are following medical advice regarding 
treatment or whether an appropriate amount of 
factor replacement is being administered.

As a result of a single major bleeding 
episode or, more commonly, after several
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bleeding episodes into the same joint, the de 
cision may be made to begin prophylactic 
treatment. This clearly differs in its goals 
from the prophylactic regime outlined in the 
previous section, because the joint already 
has been compromised. Such a decision is 
essentially a damage limited exercise. To 
avoid confusion with primary prophylaxis, 
and to prevent problems in reporting in the 
literature, it is perhaps more appropriately 
termed secondary prophylaxis.

Although the pharmacologic aims are simi 
lar, permanent elevation of minimal Factor 
levels, the duration of treatment is likely to 
vary. If the bleeding episode has occurred in a 
young child, it may be reasonable to counsel 
the parents regarding commencement on a 
long term prophylactic program similar to pri 
mary prophylaxis. However, in the teenaged 
or adult patient, the duration of treatment is 
designed to allow the damaged joint time to 
recover. The fragile hypertrophic synovium 
and susceptible vessels need time to return to 
normal. A secondary prophylactic period of 
weeks or several months can achieve this goal.
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Patients registered at the author's hemophilia 
center between 1982 and 1994 were studied to 
establish whether major orthopaedic surgical 
procedures accelerate the fall of CD4 lympho 
cyte counts of patients with hemophilia who 
are infected with the human immunodefi 
ciency virus, and whether patients who had 
surgery had different rates of development of 
acquired immune deficiency syndrome or 
death when compared with patients who did 
not have surgery. The patients were divided 
into four groups: Group 1, 22 patients who 
were human immunodeficiency virus positive 
undergoing orthopaedic surgery; Group 2, 89 
patients who were human immunodeficiency 
virus positive not undergoing orthopaedic 
surgery; Group 3, 18 patients who were hu 
man immunodeficiency virus negative under 
going orthopaedic surgery; and Group 4, 135 
patients who were human immunodeficiency 
virus negative not undergoing orthopaedic 
surgery, There was no significant difference 
between the rates of decline of CD4 lympho 
cyte counts for patients who were human im-
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munodeficiency virus positive who underwent 
surgery when compared with human immun 
odeficiency virus positive patients who did not 
undergo surgery, nor was there any significant 
difference between the two human immunode 
ficiency virus negative groups. There were no 
significant differences in the rate of develop 
ment of acquired immune deficiency syndrome 
or mortality rates between patients who had 
surgery and those who did not.

In the past 20 years there has been a dramatic 
change in the range of operative procedures 
available to patients with hemophilia. Be 
cause Post and Telfer21 reported no signifi 
cant complications after surgery on hemo- 
philic patients between 1966 and 1975 using 
factor replacement therapy, perioperative 
factor replacement has allowed major elec 
tive joint surgery to become relatively com 
monplace. In the authors' unit, more than 40 
major joint replacements have been per 
formed in patients with hemophilia, with sat 
isfactory results. Other authors have reported 
similar satisfactory results from major elec 
tive joint surgery on hemophilic patients. 15 
However, there are concerns that major or 
thopaedic procedures in hemophilic patients 
infected with human immunodeficiency 
virus (HIV) are ill advised.

81
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Pyarthrosis formerly was rare, 10- 16 ' 22 but it 
now seems that hemarthroses in hemophilic 
patients are more likely to become septic in 
those who are HIV positive,6- l8-22 and thus in 
the presence of reduced ability to combat in 
fection, the risk of prosthetic contamination 
theoretically is higher. It has been reported6 - 9 
that joint replacement surgery in hemophilic 
patients who are HIV positive leads to an in 
creased risk of postoperative infection. Pa 
tients with HIV infection have been shown 
to have a general reduction in their humoral 
immunity 12 and this complication could be 
anticipated. However, with prophylactic 
broad spectrum antibiotics and awareness of 
this tendency, hopefully this increased risk 
can be minimized. The authors' experience 
of total knee replacement to date has been fa 
vorable.2 There have been concerns that the 
general prognosis of patients's HIV related 
illness may be affected adversely by the 
physiologic demands of major surgery or 
any subsequent sepsis on an already severely 
depleted immune system.8

Helper T cells, which carry the CD4 lym 
phocyte marker glycoprotein, are essential 
for the normal activation of B cells and nor 
mal functioning of the immune system de 
pends on them. 17 Counts of CD4 carrying 
cells have been shown to be lowered slightly 
in all hemophilic patients,7-" possibly as a 
result of treatment with intermediate purity 
clotting factor concentrates which contain 
various contaminatory alloantigens.

Howeyex, one study which repeated this 
was published before the HIV test was avail 
able and therefore some subjects may have 
been HIV positive. 12 This may have con 
tributed to the lowering of the CD4 lympho 
cyte counts of these subjects. The loss of 
CD4 cells in hemophilic patients who are 
HIV negative is, however, nowhere near as 
profound as that seen in patients who are 
HIV positive, in whom the CD4 lymphocyte 
count declines approximately linearly with 
time. 19 The risk of developing acquired im 
mune deficiency syndrome (AIDS) and dy 
ing is related strongly to the CD4 lympho

cyte count in these patients, 19-20-26 and the 
rate of CD4 lymphocyte decline is a valuable 
index of patient prognosis in patients who 
are HIV positive.

The aim of this study is to establish 
whether physicians should be cautious about 
advising surgery in hemophilic patients, par 
ticularly in those who are HIV positive, on 
the basis that it may be detrimental to their 
prognosis. The paper describes the effect of 
elective joint surgery on the rate of CD4 
lymphocyte decline in hemophilic patients 
who were HIV positive and HIV negative at 
the Royal Free Hospital Hemophilia Center, 
London. The effect on elective joint surgery 
on the progression of HIV disease in patients 
who are HIV positive is considered.

MATERIALS AND METHODS
Two hundred sixty-four patients registered at the 
Royal Free Hospital Hemophilia Center were in 
cluded in the study. One hundred forty-one (53%) 
of the patients had severe Factor VIII deficiency, 
77 (29%) had mild or moderate Factor VIII defi 
ciency, 43 (16%) had Factor IX deficiency, and 
two (1%) had von Willebrand's disease. Sixty- 
one elective joint surgical procedures were done 
on 40 patients registered at the center between 
1982 and 1994. These procedures are summa 
rized in Table 1.

One hundred eleven patients at the center be 
came infected with HIV after treatment with un- 
heated clotting factor concentrates between 1979 
and 1985. The availability of stored serum sam 
ples meant that it was possible to estimate dates 
of HIV seroconversion retrospectively in these 
patients. The cohort and the method of estimating 
seroconversion dates has been described in detail 
elsewhere. 13 - 14 Since 1985 all concentrate has 
been heat treated and no additional HIV infec 
tions have occurred. Of the 111 HIV positive pa 
tients, 101 had severe Factor VIII deficiency, 
seven had mild or moderate Factor VIII defi 
ciency, one had Factor IX deficiency, and two had 
von Willebrand's disease.

By January 1, 1995, 43 of the patients who 
were HIV positive had died of AIDS, seven had 
died of other causes, six were still alive with 
AIDS, and 55 remained alive and free of AIDS. 
The median time to the development of AIDS for
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TABLE 1. Surgical Procedures Done 
on 40 Hemophilic Patients at the Royal 
Free Hospital Haemophilia Centre From 
1982 to 1994

Type of Procedure Number Performed

Total shoulder replacement 
Total elbow replacement 
Elbow synovectomy

and/or radial
head excision 

Knee arthroscopy 
Total knee replacement

(one bilateral,
one revision) 

Total hip replacement
(one revision) 

Open ankle operation
(osteophytectomy,
synovectomy, cyst
curettage, and grafting) 

Total

8
21

14

9

7
61

this population was 14.2 years. 14 Six of the pa 
tient who were HIV negative died of nonAIDS 
causes and the remaining 147 patients who were 
HIV negative remained alive.

The patients were divided into four groups: 
Group 1 (hemophilic patients with HIV infection 
undergoing elective joint surgery, 22 patients); 
Group 2 (hemophilic patients with HIV infection 
not undergoing elective joint surgery, 89 pa 
tients); Group 3 (hemophilic patients without 
HIV infection undergoing elective joint surgery, 
18 patients); and Group 4 (hemophilic patients 
without HIV infection not undergoing elective 
joint surgery, 135 patients).

All patients with hemophilia had CD4 lym 
phocyte ecumtsjueasure/l regularly-since 1982 re 
gardless of HIV status. CD4 lymphocyte counts 
currently are measured every 3 to 6 months in pa 
tients who were HIV positive and yearly in pa 
tients who were HIV negative where possible, 
although the frequency of measurement varies 
greatly among patients and measurements have 
tended to become more frequent with time.

Laboratory Methods
The measurement of CD4 lymphocyte counts was 
described previously in detail. 3 Absolute lympho 
cyte counts were determined by an automated

whole blood counter (Ortho ELT 800 with differ 
ential screen, Coulter, Luton, Bedfordshire, 
United Kingdom). Between 1982 and 1986, the 
percentages of CD4 lymphocytes were counted in 
Ficoll-Hypaque separated blood mononuclear 
cell suspensions using EPICS V flow cytometer 
(Counter Electronics, Luton, UK). Since 1986 a 
whole blood lysis method has been used, and the 
percentage of CD4 lymphocytes analyzed by 
flow cytometry using EPICS V or FACS scan 
(Becton Dickinson, Crawley, United Kingdom). 
A monoclonal CD4 antibody, RFT4, to the CD4 
antigen was used throughout, singly or, since 
198^ in double concentration with a monoclonal 
CDS antibody (OKT3 or UCHT1). Flow cytome 
ter quality control was monitored using quality 
control beads, and in the United Kingdom Na 
tional External Quality Assurance Scheme.

Statistical Methods
Unfortunately, the number of patients undergoing 
elective joint surgery who have sufficient numbers 
of CD4 lymphocyte counts before and after 
surgery is very small. Hence, it was not possible to 
make a direct comparison of CD4 lymphocyte de 
cline before and after elective joint surgery. Two 
alternative analyses therefore were considered. 
First, rates of CD4 lymphocyte decline after 
surgery in patients in Groups 1 and 3 were com 
pared with the rates of CD4 lymphocyte decline in 
hemophilic patients who were HIV positive and 
HIV negative registered at the center who had not 
undergone elective joint surgery (Groups 2 and 4, 
respectively). Patients were included in this analy 
sis only if they had at least three CD4 lymphocyte 
counts available for the period of interest (after 
surgery, or since 1982). To avoid a possible biasing 
effect of additional elective joint surgery on CD4 
lymphocyte decline, CD4 lymphocyte counts for 
this analysis .wej@rseHsore4^,f Ibe tjsa&of-a-second 
operation in 11 patients. Rates of CD4 lymphocyte 
decline were calculated for all groups using linear 
regression methods (the REG procedure in the Sta 
tistical Analysis System [SAS, SAS Institute Inc, 
Gary, NC] computer package).23 Because rates of 
CD4 lymphocyte decline are not normally distrib 
uted in HIV positive patients, differences in the 
rate of decline were tested for significance using 
the signed ranks test. 1

In the second analysis considered, the effect of 
elective joint surgery on HIV disease progression 
(as defined by the development of AIDS or death)
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was established using proportional hazards mod 
els.4 All patients who were HIV positive (Groups 
1 and 2) were included in this analysis. Patients 
were observed from the estimated time of HIV se- 
roconversion and followup was right censored on 
January 1, 1995, if patients have not had AIDS 
develop or had not died by that date; that is, pa 
tients were included in the risk set until the time 
when their disease status became known. There 
after they were removed from the risk set. Elec 
tive joint surgery was included as a time updated 
covariate, which took the value of 0 before 
surgery and remained at one thereafter, irrespec 
tive of whether additional elective joint surgery 
was done. The analysis also was repeated allow 
ing the value of the covariate to increase by one 
each time additional surgery was done. The re 
sults were unchanged and so only die results from 
the first analysis are presented. All relative haz 
ards also were adjusted to account for patient age 
at seroconversion (as a fixed covariate) and the 
changing CD4 lymphocyte count throughout in 
fection (as a time updated covariate).

RESULTS

Forty of 264 patients registered at the center 
(22 HIV positive, 18 HIV negative) underwent 
elective joint surgery. Preoperative CD4 lym 
phocyte counts were available for 34 patients 
and were in the range of 170 to 1600

cells/mm3 (median, 719 cells/mm3). Seven 
teen HIV negative patients had a CD4 lym 
phocyte count measurement available before 
their operation. In these patients, the median 
preoperative CD4 lymphocyte count was 880 
cells/mm3 (range, 250-1600 cells/mm3). In the 
17 patients who were HIV positive who had a 
CD4 lymphocyte count measured before their 
operation, the median preoperative CD4 lym 
phocyte count was 520 cells/mm3 (range, 
170-1,070 cells/mm3).

Of the 40 patients undergoing elective 
joint surgery, 31 (78%; 11 HIV negative, 20 
HIV positive) had at least three CD4 lym 
phocyte counts available after their opera 
tion. Rates of CD4 lymphocyte decline after 
surgery in patients in Groups 1 and 3, and 
since 1982 in patients in Groups 2 and 4, are 
shown in Figure 1 and Table 2, While there is 
a wide variety in the rates of CD4 lympho 
cyte decline in patients who were HIV posi 
tive and HIV negative, there are no signifi 
cant differences between the postoperative 
rate of CD4 lymphocyte decline between pa 
tients who were HIV positive who did or did 
not undergo elective joint surgery (p = 1.00) 
or between patients who were HIV negative 
who did not undergo elective joint surgery (p 
= 0.36).

Median change cells pa 
jnm3/year
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Fig 1. Graph showing median yearly CD4 lymphocyte decline for each of the four groups (with ade 
quate ranges).
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TABLE 2. Rates of CD4 Decline After Surgery in Patients Undergoing Elective 
Joint Surgery, and Since 1982 in Patients not Undergoing Elective Joint Surgery

Patient 
Number Group

Number of 
Patients With 

at Least 3 CD4 
Lymphocyte Counts

1 HIV positive; 20 
operated on 

2 HIV positive; not 82 
operated on 

3 HIV negative; 1 1 
operated on 

4 HIV negative; not 130 
operated on

Median Rate of 
CD4 Lymphocyte 

Decline (cells/ 
mm3 per year)

55 

56 

20 

10

Range (cells/ 
mm3 per year)

Decline of 547 to an 
increase of 271 

Decline of 347 to an 
increase of 209 

Decline of 84 to an 
increase of 82 

Decline of 458 to an 
increase of 456

p Value

1.00 

0.36

The effect of elective joint surgery on 
HIV disease progression in the 111 patients 
who were HIV positive is summarized in 
Table 3. There is no significant detrimental 
effect of elective joint surgery on AIDS de 
veloping or the patient dying, although con 
fidence intervals are wide, reflecting the rel 
atively small number of patients undergoing 
elective joint surgery. After adjusting for pa 
tient age and CD4 lymphocyte count, the rel 
ative hazards drop, possibly suggesting a 
small, although nonsignificant, beneficial ef 
fect of surgery on disease progression.

DISCUSSION

The CD4 lymphocyte count is an important 
marker of disease progression in HIV posi 
tive hemophilic patients, being related 
strongly to the development of clinical dis 
ease and deaiiirfii'lrcmophiiic'paiients who 
were HIV negative, the CD4 lymphocyte 
count also is lower than in normal individu 
als. In these patients, a declining CD4 lym 
phocyte count would reflect additional stim 
ulation of the immune system, which may 
put the patient at increased risk of infection. 
In this study the authors have shown that 
elective joint surgery does not have a large 
impact on CD4 lymphocyte decline in hemo 
philic patients who were HIV positive or 
HIV negative. Further, it seems that elective

joint surgery has a large effect on disease 
progression in those infected with HIV. Con 
sequently, it would seem that there is no jus 
tification to withhold elective joint surgery 
from hemophilic patients, particularly those 
infected with HIV, on the basis that it is 
detrimental to their prognosis.

Numerous cautionary notes should, how 
ever, be raised. First, the number of patients 
undergoing elective joint surgery in this 
study is small, resulting in wide confidence 
intervals for the effect of elective joint 
surgery on disease progression and low 
power to detect any significant differences in 
rates of CD4 lymphocyte decline. However, 
this patient group represents one of the 
largest groups of hemophilic patients regis 
tered at a single hemophilia center in the 
United Kingdom. While the authors have 
suggested that there is no effect of elective 
surgery on the rate of CD4 lymphocyte de 
cline, large multicenter studies are essential 
to confirm these findings.

Second, it is possible that patients who 
were HIV positive were selected for elective 
joint surgery on the basis that their CD4 lym 
phocyte counts were not declining rapidly 
before the operation. If this were the case, 
the postoperative rates of CD4 lymphocyte 
decline in these patients may be expected to 
be less rapid than those of the remaining he 
mophilic population. The results may, there-
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TABLE 3. Hazards for Progression to AIDS and Death Associated With Elective 
Joint Surgery

Progression to AIDS or Death

AIDS
Unadjusted 
Adjusted for age and CD4 count 

Death
Unadjusted 
Adjusted for age and CD4 count

Relative 
Hazard

0.94 
0.70

1.08 
0.72

95% 
Confidence 

Interval

0.42-2.12 
0,29-1.67

0.50-2.32 
0.32-1.63

p Value

0.89 
0.42

0.85 
0.43

fore, hide a small detrimental effect of elec 
tive joint surgery on the rate of CD4 lympho 
cyte decline. The most desirable analysis to 
establish whether this is the case would be a 
direct comparison of rates of CD4 lympho 
cyte decline before and after surgery within 
the same individual. However, because CD4 
lymphocyte counts were not measured fre 
quently in the early 1980s, many of the pa 
tients undergoing elective joint surgery did 
not have sufficient CD4 lymphocyte mea 
surements before their operation to enable 
this comparison to be made. It is unlikely 
that there would be sufficient power to detect 
any significant difference in the rates of CD4 
lymphocyte decline before surgery in these 
patients compared with the rates of CD4 
lymphocyte decline in those not undergoing 
surgery. Consequently, it is difficult to ex 
clude this possible biasing effect.

Finally, since 1992 patients who were HIV 
positive with hemophilia have been treated 
with high purity Factor VIII concentrates25 on 
the basis of some small studies that have sug 
gested that high purity products are less detri 
mental to the immune systems of patients with 
hemophilia infected with HIV. 5 .24 It is possi 
ble, therefore, that rates of CD4 lymphocyte 
decline may be less rapid after the introduction 
of these high purity products. Because these 
products only have been available since 1992, 
the slower apparent rate of decline after 
surgery may reflect simply the effect of these 
products when introduced to patients in later

years in the authors' center. However, even if 
the analysis is repeated, censoring CD4 lym 
phocyte counts at the end of 1991, the results 
largely remain unchanged.

CD4 lymphocyte counts tend to be high at 
birth in all individuals. They have been shown 
to drop with increased age, before stabilizing 
at approximately 14 years of age. 16 The au 
thors have not excluded children from the 
analysis on this basis. The small number of 
children included in the study means that there 
is unlikely to be a large difference in the rate of 
CD4 lymphocyte decline between those un 
dergoing and those not undergoing surgery 
that can be explained by age differences.

There seems to be no evidence to suggest 
that the rate of CD4 lymphocyte decline be 
comes more rapid in patients who are HIV 
positive with hemophilia as a result of elec 
tive joint surgery. Elective joint surgery on 
patients who are HIV positive with hemo 
philia does jip.Laffect the rate of AIDS devd 
oping nor does it influence the death rate.
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Shock absorption becomes very important in 
damaged joints with destroyed cartilage and 
progressive muscular imbalance as occurs in 
hemarthropathy. The effects of silicone heel 
cushioning on the ankle motion of hernophilic 
patients in different stages of hemarthropathy 
of the ankle joints was measured using an ul 
trasound motion analysis system. It is con 
cluded that silicone heel cushioning has no 
influence on ankles in the late stage of hemar 
thropathy. Silicone heel cushioning will lead to 
uncontrolled changes of the ankle joint in the 
early hemarthropathic ankle, involving the 
tibiotalar and the subtalar joints. The angular 
velocity of the ankle is increased producing 
higher acceleration at the ankle joint. The 
higher angle acceleration is related to higher 
joint loading uncontrolled by the muscles. The 
resulting uncoordinated motion can cause h'ga- 
mentous overloading, strains, and a higher 
probability of joint bleeding. Iljerefqr^ili- 
cone heel cushioning or other shock absorbing 
devices that return the energy immediately to 
the foot are not useful for prevention and treat 
ment of chronic hemophilic synovitis and may 
cause additional deterioration of the joint
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fNorthampton General Hospital, Northampton), United 
Kingdom; and ^Hemophilia Center, Institute for Hema- 
tology and Blood Transfusion University, Bonn, Ger 
many.
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Graurheindorferstrasse 137, 53117 Bonn, Germany.

Despite sufficient clotting factor therapy, 
hemarthropathy remains a major problem in 
hemophilia. One of the main locations for 
bleeding episodes is the ankle.9 Recurrent 
bleeding causes chronic synovitis which 
leads to hemarthropathy of the ankle joint.' 
The ankle's (tibiotalar and subtalar joint) 
main duty is progression and shock absorp 
tion during stance. Shock absorption be 
comes more important in damaged joints 
with destroyed cartilage and progressing 
muscular imbalance. From measuring the 
ground reaction forces,3 it is known that the 
vertical forces between foot and ground dur 
ing running are 2 to 3 times higher than the 
body weight. If the disabled joint and the im- 
balanced muscles are not able to coordinate 
their shock absorbing function there may be a 
negative impact on the locomotive system. 7 
^ "Many "device's "premise to- IrapKiYe shock 
absorption. However, none of these solutions 
have proved their ability during objective 
measurement. The results are confusing and 
contradictory. 3 '4 Previous research has been 
based on measuring the ground reaction 
forces. The results of these studies allow an 
estimation of the forces that occur between 
heel and ground during heel strike and load 
ing response. From these findings one can 
not estimate what happens in the ankle joint. 
The goal of the present study was to show 
the effects of using silicone heel cushioning

74
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on the ankle motion of heniophilic patients 
in different stages of ankle hemarthropathy, 
using an ultrasound motion analysis system.

MATERIALS AND METHODS
Twenty ankles of 10 hemophilic patients in differ 
ent stages of ankle hemarthropathy were exam 
ined. Patients with acute bleeding, chronic 
synovitis, pain, flexion or extension contraction of 
the ankle joint, or other acute illnesses were ex 
cluded. A clinical examination was done measur 
ing the range of motion of the tibiotalar and the 
subtalar joint and radiographs were taken of the 
ankle using the Pettersson score for interpretation.6 

The online motion analysis was performed 
with the original ultrasound topometer (UST, 
Bonn, Germany), (Fig 1). This analysis system is 
based on measurement of the elapsed time of ul 
trasound impulses from a transmitter to four re 
ceivers. The receivers are fixed in a frame. 
Knowing the four elapsed times of each ultra 
sound impulse from transmitter to receiver, the 
computer calculates the exact location of the 
transmitter with an accuracy of less than 1 mm. 10 
As many as 12 different ultrasound transmitters 
can be used simultaneously. The small ultrasound 
transmitters are fixed on the patient's foot or shoe 
and tibia. Three transmitters were placed on the

tibia and three were placed on the foot or shoe of 
the patient (Fig 1). An attempt was made to place 
the transmitters only on bony parts to decrease 
the influence of the motion of the muscles.

The patients walked on the treadmill at a speed 
of 2 km per hour (Fig 1). After the patient became 
used to the treadmill by having a constant gait 
pattern in the online motion measurement, Five 
gait cycles were measured for additional interpre 
tation. The measurement was performed with the 
patient's favorite shoes with and without a sili- 
cone heel cushion. The heel cushion Viscoheel 
from Bauerfeind, Kempen, Germany, was used. 
All recorded data were processed with special 
software, providing analysis of the relative joint 
angles, angular velocity, and acceleration to be 
shown in any of three dimensions. The tibiotalar 
joint (plantar flexion = decreasing angle and dor- 
siflexion = increasing angle) and the subtalar 
joint (inversion = increasing angle and eversion = 
decreasing angle) were analyzed. Because the 
ultrasound transmitters did not always represent 
the anatomic axis of the foot and the tibia, the 
measured angles are not necessarily the natural 
angles. Only changes in the angles can be inter 
preted. The precision is less than 1.

The angular velocity and acceleration at first 
present abstract figures, but they provide more in 
formation about the ankle motion than the joint

Fig 1. The original ultrasound top 
ometer. S1 through S4 are trans 
mitters, and E1 through E4 are the 
locations of the receivers. The patient 
is walking on a treadmill.
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angle alone. Currently no standards exist for 
comparison of data of healthy persons with the 
data presented here. Therefore, the angular veloc 
ity and the acceleration were used only to com 
pare differences in gait patterns and to estimate 
joint forces.

Shock absorption takes place during stance. 
Therefore, only the following relevant parts of 
the gait cycle were analyzed (1) initial contact 
(heel strike to heel rocker); (2) loading response 
(body weight is transferred; forefoot contacts the 
floor). Initial contact and loading response are the 
most relevant parts for shock absorption; and (3) 
midstance (tibia advances over stationary foot 
(ankle rocker). Midstance ends with heel rise and 
leads into the swing phase.

RESULTS

As the stage of hemarthropathy varies from 
patient to patient, from the right ankle to the 
left (Table 1), and from the right knee to the

left, there was a large variation in gait pat 
tern. In addition, all patients wore their fa 
vorite shoes, which produced interindividual 
variations. Therefore, overall statistical quan 
tification of results is not valid. However, the 
comparison of the right and left ankle motion 
of every patient with or without heel cush 
ioning showed interesting and reproducible 
results concerning the quality of motion, the 
angular velocity, and acceleration. The re 
sults *>f all patients having differences are 
shown in Table 2. Because space does not 
allow every single ankle to be represented 
graphically, the results of a representative 
patient with the typical changes in ankle gait 
pattern are given (Figs 2,3).

This patient had no restriction in the range 
of ankle motion on the right side. The radi 
ograph showed a Pettersson score of two in 
the right ankle. The left ankle was in a later 
stage of hemarthropathy with a very stiff an-

TABLE 1. Synopsis of Clinical Examination of All Patients With Range of Motion 
and Radiographic Score Using the Pettersson Score

Patient 
Number

r
1
2
2*
3'

3
4
4*

5
5'

6
6*

7
7
8
8
9
Q ?

10
10

Side

Right
Lett
Right
Left
Right
Left
Right
Left
Right
Lett
Right
Left
Right
Lett
Right
Left
Right
Left
Right
Lett

Ankle 
Dorsiflexion/ 

Plantar 
Flexion (°)

15-0-60
0-0-15
0-0-20
5-0-30
5-0-40
5H3-22
0-0-0
8-0-35
0-0-15
5-0-25
0-0-16
5-0-25
0-0-18
0-0-25
0-0-8
5-0-30
0-0-10
0-0-8
0-0-0
0-0-5

Subtalar 
Inversion/ 
Eversion

1/1
0

1/3
2/3
2/3
1/3
0

1/3
0

1/1
0

1/2
1/4
0
0
0
0
0
0
0

Radiographic 
Score

2
7
6
2
3
8

11
4
9
4
7
5
7
7

10
6
9

12
12
9

*AII ankles with differences with and without silicone heel cushioning during gait analysis.
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TABLE 2. Synopsis of Gait Analysts of All Patients Who Showed Differences With 
and Without Silicone Heel Cushioning

Maximum Range
of Motion, (°) 

Loading Response

Maximum
Angular Velocity

("/second) Loading
Response

Maximum Angular
Acceleration
('/second2)

Loading Response
Radio- 

Patient graphic 
Number Score

1 Right
1 Right*
2 Left
2 Left*
3 Right
3 Right*
4 Left
4 Left*
5 Left
5 Left*
6 Left
6 Left*

2
2
2
2
3
3
4
4
4
4
5
5

Ankle
5

35
7

25
6

20
8

15
3

10
4
8

Subtalar
6
g
3
7
4
7
3
3
5
8
3
4

Subtalar 
changes of 

direction
1
2
1
2
1
2
1
2
1
2
1
2

Ankle
60

410
70

400
70

380
60

220
80

170
50
80

Subtalar
100
150
90

230
90

120
80

100
90

120
80
90

Ankle
3000
7050
3500
6800
3200
6850
2500
3550
3350
4500
2400
3250

Subtalar
4050
4500
3500
4650
3850
4200
3000
3350
3800
4150
2950
3100

*With silicone heel cushioning.

kle joint and a radiologic Pettersson score of 
seven (Table 1, Patient 1).

DISCUSSION

All the patients had differences from normal 
ankle motion during stance because of their 
different arthropathy. The patients with less 
hemarthropathy had a dramatic change in 
gait pattern using a silicone heel cushion. 
The influence of the heel cushion diminished 
with restricted ankle motion.

Ankles with late stage hemarthropathy, 
evidenced by severe radiographic changes 
and markedly restricted range of motions in 
the tibiotalar and subtalar joints in the clini 
cal examination, were not influenced by 
wearing a heel cushion. The ankles of these 
patients are not able to react any further to 
external forces. The left ankle of Patient 1, 
shown in Table 1 as having a Pettersson 
score of seven, is a perfect example for this 
kind of reaction.

The healthier the ankle, the greater the in 
fluence of the heel cushioning on the gait

pattern. A good example is the right ankle of 
the above described patient (Figs 2, 3).

It is not easy to find simple and single ex 
planations for the differences of the ankle mo 
tion of ankle joints in hemophilic patients in 
different stages of hemarthropathy compared 
with healthy persons. Some of the facts that 
are part of the problem are as follows:

Multiple joints in the same leg often are in 
volved in hemarthropathy. They ah1 can influ 
ence each other producing a pathologic gait 
pattern. Earlier gait analysis of hemophilic 
knees have shown that there is an uncoordi 
nated _.?ait nattem during jthe stance perio,^ 
even if the joints have no clinical or radio- 
logic signs of hemarthropathy.8 This will in 
fluence the ankle motion but it cannot be told 
exactly how. Until now, there is no way to 
show whether the pathologic ankle motion in 
fluences the knee motion or vice versa.

However, acute bleeding episodes into 
the ankle will force the ankle into an equino- 
varus position. With every additional bleed 
ing episode one will find increasing contrac 
tion of the ankle flexors, the calf muscles and
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Fig 2. Motion analysis of the tibiotalar joint showing the dorsal and plantar flexion of the right ankle 
(Pettersson score of 2) without (line) and with (dotted line) silicone heel cushioning. In the graph, de 
creasing angles represent plantar flexion and increasing angles represent dorsiflexion.

increasing atrophy of the extensors, which are 
the pretibial muscles. Even chronic synovitis 
inhibits the extensor muscles and leads to a 
>iigher=msjcle tOiiarof^Jie-flexors inervasing 
their muscular imbalance. These effects can 
be seen on an electromyogram.2

How does the silicone heel cushion influ 
ence the gait pattern? Silicone is a very flexi 
ble material. When it is put under pressure it 
is compressed and stores this kinetic energy. 
In the moment when this pressure is released 
the stored energy again will produce kinetic 
energy. This kinetic energy is able to influ 
ence the motion of the ankle during gait. Be 
cause it is not strong enough to lift the heel, 
the first impact is on the advancement of the

tibia and on the subtalar motion. The reac 
tion is similar in both moving planes: higher 
joint angles than usual, twice changing the 

-niotten -direction, higher angular velocities 
and accelerations.

The muscles are not fast enough to react 
adequately to this unusual situation. There 
fore, they cannot act and stabilize the foot but 
have to react to the external force produced by 
the kinetic energy of the heel cushioning. This 
reaction is uncoordinated and produces higher 
joint angles, a higher angular velocity, and a 
higher angular acceleration in the ankle joint. 
A higher acceleration is related to a higher 
loading of the joint by the simple physical for 
mula: force = mass x acceleration, because
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Fig 3. Motion analysis of the subtalar joint showing the inversion and eversion of the right ankle 
(Pettersson score of 2) without (line) and with (dotted line) silicone heel cushioning. In the graph de 
creasing angles represent eversion and increasing angles represent inversion.

the mass (body weight) is usually constant. It 
cannot differentiate which muscle is reponsi- 
ble for a particular change in the gait pattern 
because electromyographic measurements 
were not done. However, the hemophilic 
joint, which already shows subclinical 
changes because of former joint bleeding 
episodes, is not able to compensate for the ad 
ditional forces produced by the heel cushion 
ing. The muscles cannot react in time and 
coming to its natural limits the joint motion is 
restricted by the passive structures such as lig 
aments and the joint capsule. Without muscle 
control the ankle joint is loaded with shear 
forces and the uncoordinated motion may

cause impingement of the synovial tissue in 
creasing the risk of joint bleedings.

Few studies are available concerning mo- 
"iiyfr analysis of -anMe^oints~withfree4~eush- 
ions and those published cannot be com 
pared easily with this study.3 '4 The main 
difference is the method of measuring the 
motion. Whereas a motion analysis system to 
measure joint related data such as angle, an 
gular velocity, and angular acceleration was 
used in this study, previous studies used 
ground reaction forces to estimate shock ab 
sorption. One cannot conclude from dimin 
ished ground reaction forces measured at the 
heel what kind of effect this has on the ankle
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or knee joint. This study shows there are sur 
prising effects taking place in the ankle joint 
even if the pressure on the heel is reduced.

Because the mechanisms of shock absorp 
tion of the foot and the translation of force 
from the skin of the heel to the ankle joint is 
not completely understood, the point of in 
terest during motion analysis must be the fo 
cus. If one is interested in the reaction of 
joints, one has to measure the motion of the 
joints. Only parallel measurements of ground 
reaction forces and the electromyogram dur 
ing motion analysis will show the exact pat 
tern of disturbed gait function and which part 
of the motion system (joint, muscles, nerves) 
is responsible.

The degree of hemarthropathy of the ankle 
joint and of all other weightbearing joints influ 
ences the gait pattern of patients with hemo 
philia. Even if there is no clinical evidence of 
motion restriction or muscle weakness in the 
ankle joint with a low degree of hemarthropa 
thy, a distinct difference in comparison with 
normal gait can be seen by motion analysis. 
Silicone heel cushioning has no influence on 
ankles in the late stage of hemarthropathy. Sili 
cone heel cushioning will lead to uncontrolled 
motion in the early hemarthropathic ankle in 
volving the tibiotalar and the subtalar joints. 
Their use may be detrimental in patients with a 
Pettersson score less than six and ankle move 
ment more than 30°. Walking with the same 
treadmill velocity of 2 km per hour the angular 
velocity and acceleration of these ankles is in- 
creased^ea^ag-thefec 1: cus-hicus. The higher 
angular acceleration is related to higher joint 
loading uncontrolled by the muscles. The re 
sulting uncoordinated motion may cause liga- 
mentous overloading, strains, and a higher pos

sibility of joint bleeding. Therefore, silicone 
heel cushioning or other shock absorbing de 
vices that return the energy immediately to the 
foot are not useful for prevention and treatment 
of chronic hemophilic synovitis.
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applied on the left thigh of the anaesthetised rat. and the 
nus were kept anaesthetised during the experiment A 
second group (seven rats) was untreated and had also three 
hours of ischemia, A group of unmonipuluied rats served as 
noiMSchemic controls (n=6). For measurement of the 
mtcrowseular perfusion rate, Ihe surface of the anterior 
libisl muscle in the calf was sequentially scanned by a 
software controlled laser-Doppler imager at 1, 2. 5 and 20 
minutes after end of the ischemia. The results were com 
pared statistically with a software computer package 
(InStatTm 102A , GraphPad Software, USA) using a 
mmparamelric test. p<0.01. Our results showed that tire 
microcirculation was significantly better after 20 minutes of 
reperfusion in those animals which had received a sym 
pathetic blockade (p=0.007). We therefore conclude that a 
sympathetic blockade increases the muscular reperfusion 
after ischemia in rats. It a therefore suggested that regional 
blockades used alone or in combination with general anaes 
thesia may improve the recovery of human skeletal muscles 
when prolonged tomique time ii needed for surgery.

USE OF CULTURED AUTOLOGOUS 
OSTEOBLASTS GROWN ON BONE GRAFT 
SUBSTITUTES IN THE TREATMENT OF 
CHRONIC OSTEOMYELITIS 
M. 0. McAlinden*. J. 0. Small", D. J. Wilson"*, P. C. 
Nolan», R. A. B. Mollan*
'School of Clinical Medicine/Orthopaedic Surgtiy, The 
Queen's University of Belfast, Musgrave Park Hospital, 
Belfast, Northern Ireland; "Plastic Surgical Unit. The 
Ulster Hospital Dundonald, Northern Ireland; '"School 
of Biomedical Sciences/Anatomy, The Queen's University 
of Belfast, Medical Biology Centre, Usbura Road, 
Belfast, Northern Ireland

This study investigates the feasibility of using cultured 
aulologous human osteoblaju to enhance available bone 
graft materials in me treatment of chronic osteomyelitis.

five patients (ages 23-76) were enrolled in the study 
prior to commencement of two-stage debridement and 
reconstruction of chronic osteomyelitis (Tibia; 4, Humerus; 
1). At the flat stage of surgery, core biopsies of the pelvis 
were obtained and 120mls of autologous serum was har 
vested. The cores were used to establish an explain culture 
of osteoblasts under sterile conditions. After eight weeks of 
culture, the cells were seeded onto a earner to create an 
lUograJVcell composite and cultured for a further four to 
rix weeks prior to reimplantation. At the second stage of 
lunjety. the cultured graft was used instead of fresh aulolo 
gous bone graft. Patients wens followed up with 2-monthly 
X-nys, four monthly tomography and biopsy in three 
cam.

One patient suffered from baenutoma formation and 
graft migration under his flap which necessitated removal 
of his graft. The other four patients exhibited no adverse 
eStctt from the use the composite. The grafted anas 
(towed a slow increase in bone content. Biopsies, revealed 
wne MW bone formation.

These early results show that the use of cultured osteo 
blasts for reimplantation is feasible and well tolerated Such 
loisue engineering) may wet) have a use in situations where 
tab autologous bone graft is limited.

STABILIZED UHMWPE WITH IMPROVED 
OXIDATION AND WEAR RESISTANCE
I. H. Dumbletoa, C. Stark, A. Wang, D. C. Sun 
Howroedica Inc. Rutherford, New Jersey, U.S.A.

irradiation is a reliable sterilization method and 
ifo it the reason for its widespread use. It is known, 
however, that irradiation can lead to chain scission due to 
It* free radicals formed at time of irradiation. The changes 
cut be exacerbated by reactions with oxygen. What is less 
appreciated is that gamma sterilization also leadi to cross 
ing between molecules and that this is beneficial.

Stabilized UHMWPE is produced via a change to the 
sterilization method in which gamma irradiation is carried 
°i" under nitrogen followed by a stabilisation at 50°C for 
M* hours to eliminate free radicals. Simulation of free 
"deals leads to an increase in the level of cross-linking. 
Ita increased level of cross-linking is demonstrated by the 
lower creep of stabilized UHMWPE (0.6% as compared to

0.8% for air irradiated material and 1.2% for unirradiated 
UHMWPE). However, the density of cross-links is not 
excessive since the elongation to break is 385% for stabi 
lized UHMWPE. 419% for air irradiated and 426% for 
unirrodiated UHMWPE respectively. The modulus of elas 
ticity for stabilized UHMWPE is 153 ksi compared to 161 
ksi for air irradiated UHMWPE so that there is no increase 
in stiffness.

Stabilized UHMWPE is resistant to oxidation. Aging 
studies out to a simulated shelf-life of 8 years (by heating 
in air at 80°C for 23 days) indicate vinuatly no oxidation.

Hip joint simulator studies to 5 x 106 cycles demonstrate 
a wear decrease of some 30% for stabilized UHMWPE as 
compared to air irradiated material and a decrease of 100% 
compared to ETO sterilized UHMWPE. Analysts of wear 
particles collected during simulation shows that there is no 
difference in dimensions between air irradiated UHMWPE 
and stabilized UHMWPE generated particles.

A prospective randomized clinical study is being 
established.

VIRTUAL REALITY. A TRAINING WORLD FOR 
SHOULDER ARTHROSCOPY
S. Grange, T. Bunker, I. Cooper
Department of Computer Science, University of Exeter,
Exeter, EX4 4PT, UK

Virtual reality based suigical simulation should allow a 
surgeon in training to develop skills without placing the 
public at risk, in a similar way to flight simulation for the 
flight training of pilots. Computer generated graphics using 
state-of-the-art equipment requires many compromises of 
visual accuracy to be made to achieve real time animation. 
Thus it is necessary to look at a system which is an 
alternative to complete graphical generation at this stage of 
the evolution of affordable computer technology.

We consider a new system for the use of video images as 
a resource for computer-based arthroscopic training, dis 
playing images as a direct response to movements of an 
arthroscope. This system is being designed to allow for 
remote access. The training would lack tactile fidelity but 
nevertheless provide for diagnostic and operative simula 
tion. We discuss the use of a 6-D locator device for Ihe 
input of the video frames with their respective location; 
also the problems of space and speed with respect to 
storage and retrieval of images. We consider Ihe difficulties 
associated with ensuring that sufficient, appropriate images 
are captured. It should be emphasised that at present this 
system is faster and cheaper, than graphical based systems, 
and produces images of a higher fidelity. It has the potential 
to be integrated with graphical systems to greatly enhance 
their perfomance, and in the future could have a significant 
role to play not only as a 'stand alone' system but also being 
used for texture mapping of graphics worlds.

Future work will involve taking Ihe technique into the 
clinical environment and the development of integrated 
computer graphics for a more interactive hybrid system 
incorporating pathology. Ultimately, such technology may 
be integrated into the framework of Ihe computer based 
distance learning strategies, currently being developed 
within the medical educations] infrastructure.

PROTECTIVE GLOVES FOR USE IN HIGH RISK 
PATIENTS: HOW MUCH DO THEY AFFECT THE 
DEXTERITY OF THE SURGEON?
A. M. Phillips, N. C. Birch, W. I. Ribbans.
Royal Free Hospital, Pond Street, London, NW3 2QJ.
UK

Twenty-five orthopaedic surgeons underwent eight motor 
and sensory tests whilst using four different glove combina 
tions and without gloves. As well as single and double 
latex, surgeons won a simple Kevlar glove with latex 
inside and outside and then wore a Kevlar and Medalc glove 
with latex inside and outside, as recommended by the 
manufacturers. The effect of learning with each sequence 
was neutralised by randomising the glove order. The time 
token to complete each test was recorded, and where 
appropriate, error rates were noted.

Simple sensory tests took progressively longer to per 
form so that using the thickest glove combination led to the 
completion times being doubled on average when com

pared to wearing no gloves. Error roles increased «« 
nificanily with thicker gloves. Tests of stereognosj, a| 
took longer and use of the thickest glove combinaiin" 
caused these tests to lake three times as long. Error rates 
again increased significantly. However, prolongation ol 
motor tasks was less marked. We conclude that, armed with 
this quantitative analysis of sensitivity and dexterity 
impairment, surgeons can judge the relative difficulties that 
may be incurred as a result of wearing ihe gloves agajns, 
the benefits that they offer in protection.

TRANS-TIBIAL AMPUTATION; PRE-OPERATIVE 
VASCULAR ASSESSMENT TO PREDICT WOUND 
HEALING IN PERIPHERAL VASCULAR DISEASE 
WITH OR WITHOUT DIABETES
E Ng, D. Berbrayer, 0. A. Hunter
Sunnybrook Health Science Centre, 2075 Bayview
Avenue, Toronto, M4N 3M5, Canada

In a retrospective review of diabetic and non-diabetic 
patients with P.V.D., who required a tmns-libial amputation, 
we compared the anlde-brachial index (ABI) - 63 patients 
and trans-cutaneous oxygen measurements (TCP02) . 59 
patients in the hope of predicting successful would healing. 
A failed stump was defined as one which required a 
revision to a proximal level (TK/TF); a healed stump was 
one which remained at the trans-tibial level, even if second 
ary debridement was necessary. There was no difference 
between the ABI-TCP02 levels for non-diabetic and dia 
betic patients. No flow was detected in a large number of 
patients using standard Doppler techniques. In the healed 
stumps (24 patients) the ABI for non-diabetic patients wis 
0.6 plus or minus 0.3 (range 0. 1 to 1.4). In the healed 
stomps (37 patients) the ABI for diabetic patients was 0,7 
plus or minus 0.5 (range 0.1 to 1.6).

The mean TCP02 for the healed stumps (52 patients) w«s 
41.8 plus or minus 15.8 (range 12 - 78) nun of mercury; for 
the failures of wound healing (7 patients), the TCP02 level 
was 20.7 plus or minus 16.6 (range 4 - 44) mm of 
mercury.

TCP02 levels above 30 mm of mercury are strongly 
suggestive of a successful trans-tibial amputation it 
TCP02 levels are more reliable than die ABI in predicting 
wound healing after trans-tibial amputation for PVD with 
or without diabetes.

SESSION 8 (free papers) 
GENERAL ORTHOPAEDICS 1 
Chairmen: B. C. Parker and J. Scougall

ELBOW ARTHROPATHY IN HAEMOPHILIA
R. Bajekal, M. Phillips. W. Ribbans 
The Royal Free Hospital, London, UK

One hundred and thirty out of 160 patients (81%) in our 
unit with severe haemophilia A and B have recorded 
episodes of elbow haetnarthrosis. Twenty-nine (16%) wen 
identified as having had at least 12 ipsilaicral elbow bleeds 
over any three year period and exhibiting some degree of 
impairment of elbow function. Nineteen of the 26 patients 
(73%) had available complete data for analysis, in terms of 
completed patient questionnaires and clinical examination, 
serial and recent radiographs, and bleed patterns and treat 
ment charts.

Despite the frequency of elbow bleeds and often marked 
joint damage, over 60% of our group were able to under 
take the majority of a series of upper limb related activities 
of daily living. This continued ability is reflected in the low 
incidence of surgical procedures undertaken on the elbow - 
12 procedures on the 52 elbows in our severe group.

Assessment of elbow function, particularly with refer 
ence to outcomes of treatment has lagged behind *e 
development of scoring systems for other joints. The HSS 
system has been commonly used to assess this join'- 
Applied to our haemophilic group, we found it to h*vc 
obvious limitations with low significance given to such 
factors as forearm rotation which, when severely restricted- 
caused disability in our patients. Eighty-two seriaWC-fW*
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were studied by three experienced clinicians. The features 
most commonly noted were medial compartment osteo- 
phytes. cyst development, radial head deformity and joint 
space narrowing. Although numbers of patients are too 
small to allow proper statistical analysis, different patterns 
of arthropathy were noted. The first was an initial humero- 
ulnar (medial joint) involvement. The medial spun were 
frequently seen in patients complaining of ulnar nerve 
entrapment. Severe cases can go on to develop erosion of 
the olecranon fossa and coronoid fossa (similar to the 
pattern seen in rheumatoid arthritis). The second group had 
predominantly lateral joint involvement with radial head 
deformity restricting rotation and when necessary relieved 
by radial head excision. A third group begin with pan- 
uticular involvement and progress to global restriction of 
movement

We used cht-squared probabilities to determine correla 
tions between radiological and clinical features. Strong 
relationships between stiffness and joint narrowing, sub- 
chondral irregularity and multiple cysts were found. Pain 
correlated most strongly with erosions and sclerosis. The 
mechanics of the elbow joint an complex. They are fre 
quently damaged by bleeds in haemophilia. Despite 
advanced radiological destruction and restriction of move 
ment, many of our patients continued to function ade 
quately with the upper limb. There is a need for the 
development of an assessment system combining clinical 
and radiological features that adequately reflects the pattern 
of damage and consequent limitations. Such a system 
would better guide counselling on the natural history of 
joint damage and assessment of clinical treatments.

THE EFFECT OF ORTHOPAEDIC SURGERY ON 
THE PROGNOSIS OP HAEMOPHHJC PATIENTS 
WITH AND WITHOUT HTV INFECTION
A- M Phillips, C A. Sabin, W. J. Ribbaa*, C A. Leo 
Royal Free Hospital, London, UK

Objective: To establish whether major orthopaedic surgical 
procedures accelerate the fall of CD4 counts of patients 
with haemophilia and HTV disease, and whether operated 
patients had different rates of progression to AIDS or death 
when compared with unopenued patients.

Design: Retrospective review.
Patients and Setting: Royal Free Hospital Haemophilia 

Centre. Patients with haemophilia divided into four groups. 
Group 1: 22 HTV positive patients undergoing orthopaedic 
surgery. Group 2: 89 HTV positive patients not undergoing 
orthopaedic surgery. Group 3: 18 HTV negative patients 
undergoing orthopaedic surgery. Group 4: 133 HTV neg 
ative pttientt not undergoing orthopaedic surgery.

Study period: 1982-1994.
Method: CD4 counts bad been measured on all patents 

regardless of HTV status. Rates of decline were calculated 
using linear regression methods. Cox's proportional haz 
ards model was used to calculate relative hazard of progres 
sion to AIDS or dying in the HTV positive patients.

Main outcome measures: Rale of CD4 decline, progres 
sion to AIDS, and mortality rates.

Results: There was no significant difference between the 
rates of decline of CD4 counts for HTV positive patients 
who underwent surgery when compared with HTV positive 
patients who did not undergo surgery (p=1.00), nor was 
there any significant difference between the two HTV neg 
ative groups (p=0.36). There were no significant differences 
in the rate of progression to AIDS or mortality rates 
between operated and non-operated groups.

Conclusions: There is no evidence that orthopaedic sur 
gery adversely affects the overall prognosis for patients 
with HJV infection.

TOTAL WRIST FUSION - A FUNCTIONAL
ASSESSMENT
J. Field, K. J. Herbert, R. Prosser
St Luke's Hospital Hand Unit, Sydney, Australia

Twenty coses of total wrist fusion, performed for post- 
traumatic conditions, were reviewed objectively, subjec 
tively and radiologically. All patients were satisfied with 
the position of the fused wrist and had good relief of pain. 
All patients would have had the procedure sooner, having 
had on average of three operations on the wrist before the

fusion. There was a high complication rate (43%), although 
only four patients required further procedures for those 
complications. Hand function, as assessed by the Jebsen 
and Purdue tests was found to be poor, this may be due to 
a reduced range of finger movements. There was no corre 
lation between position of fusion, carpal height or number 
of joints radiologically fused, and the pain score, grip 
strength or Buck-Grantcko score.

BIAXIAL WRIST REPLACEMENT FUNCTIONAL 
RESULTS IN RHEUMATOID PATIENTS 
N. H. Counman. D. R Sochart, I. A. Trail, J. K. Stanley 
Wrightingion Hospital, Appley Bridge, Wigan, UK

The "Biaxial" Wrist Replacement (De Puy UK) is an 
unconstrained prosthesis designed to replace the radio- 
carpal joint. It allows dorsi/polmar flexion and ndialAilnar 
deviation. It's principal use is in the rheumatoid patient.

We have reviewed 27 patients with a mean follow up of 
28.3 months (12-57). All were rheumatoid except for one 
psoriatic (10 Wrighdngton grade m, 17 grade TV), with a 
mean age of 56.2 years (43.1 • 79.1 years).

70.4% had an excellent or good result, 18.5% were fair 
and 11.1% poor when assesed using the Hospital for Spe 
cial Surgery (HSS) wrist score.The average pre and post 
operative arc of dorsi/Ipalmar flexion were 36° and 57° 
respectively, those for ulnar/radial deviation being 16.8° 
and 31,7° respectively. Despite this only 55.6% achieved a 
'functional'' range of motion (Palmer 19&S). Lack of radial 
deviation and/or doniBexion was a common finding in the 
"non-functional" 44,4%.

Seven percent of radial and 11.1% of carpal components 
showed the appearance of radiolucent lines radiologically, 
follow up is however too abort to determine whether this is 
loosening.

Complications were two intraopcrabvc fractures, one 
postoperative dislocation, one revision for impingement, 
one case of algodystrophy, and one unstable distal ulna 
(212%).

For the rheumatoid patient surgery a often of a "limited 
gainst nature. The IBiaxiatt wrist replacement produces a 
stable pain free joint, however the range of motion obtained 
is often less than Ifunctionilt

A REVIEW OF 93 DE LA CAFFINIERE THUMB 
CARPOMETACARPAL REPLACEMENTS AT « TO 
16 YEARS FOLLOW UP
A. J. Chakrabarti, A. H. N. Robinson. P. Gallagher 
Department of Orthopaedics, Norfolk and Norwich 
Hospital. Brunswick Road, Norwich, NRI 3SR, UK

There have been no long-term follow-up studies of large 
numbers of patients using the de la Caffiniere prosthesis. 
We have looked at the clinical and radiological results, and 
survivorship of this prosthesis in a group of 93 casts at i 
maximum 16 years follow-up.

Patients and Medvods: Ninety-three patients treated with 
this implant between 1980 and 1989 were identified. All 
living patients wen reviewed clinically. Signs of tender 
ness, range of motion, abduction, opposition and both 
power and pinch grips were recorded. Opposition was 
scored and the amount of maximal abduction was 
measured.

An X-ray was taken to look for evidence of loosening, 
subluxotion or dislocation.

Results: Ninety-three replacements were performed in 71 
patients. Sixteen patients had died leaving 55 patients to 
review (73 thumb joints). Eleven implant] bod failed and 
been revised. The most common reason for failure was 
aseptic loosening. We found an 89% cumulative survival 
rate at 16 years. The radiographs of unrevised prosthesis 
showed 10 asymptomatic loose cups and three loose stems. 
Amongst the 55 patients pain relief and satisfaction were 
scored highly on visual analogue scales with 93% showing 
good or excellent result*. The mean of Power grip in both 
hands was 80% of expected grip.

Conclusion: This prosthesis has given a high level of 
pain relief and patient satisfaction. In a proportion of 
patients the trapezial cup loosens. Tht failure rate was 
higher when implanted into men of working age. We feel 
that in a low demand population the prosthesis functions 
well and maintains the length of the thumb, range of

movement and strength of the thumb and we enrJone 
in this population.

BLOOD LOSS AND TRANSFUSION 
REQUIREMENTS IN PRIMARY AND REV1SH 
HIP REPLACEMENT
M. S. Hendenon. J. Keenan, I. H. Newmon 
The Avon Orthopaedic Centre, Southmead Hospital 
Bristol, UK '

We audited the blood loss and transfusion require™ 
185 consecutive hip replacements (148 primary 3 
revision procedures).

Total blood loss for primary procedures was I I 
and required on average 1J units of blood.

For revision procedures the avenge blood los 
significantly higher (p(0.05) being 1 959 ml, and re 
on average 4 units of blood.

The blood loss associated with hip replacement U 
significant However its replacement with blood pn 
may not always be appropriate or necessary, periopt 
transfusion of homologous red blood cells cairiei 
merited risks of infection and immunological chaagt 
therefore the number of homologous transfusions tba 
kept to a minimum. Although there U a lack of cow 
as to an an acceptable lower limit for haemoglobin Co 
tration (Kb) there is little doubt that an Hb of lOg 
entirely satisfactory in the postoperative period.

One hundred and three of the 148 patients undergt 
primary THR received one or more units of blood ( 
12), of these 75 patients (73%) had a post-operative 
excess of lOg/dl and thus received an unnecessary 
transfusion if a target Hb of lOg/dl U aimed Its. Bat 
the estimation that in the average adult 1 unit of 
raises the Hb by 1 g/dl we calculated that 39 (38%) of 
patients could have received 2 units less blood and ft 
(35%) could have received 1 unit less blood, and 
maintained an Hb in excess of lOg/dl.

Thirty-four of the 36 patients undergoing a tt\ 
procedure received a blood transfusion (mean 4J uoii 
patient), of these 17 patients (50%) had a postoperatn 
in excess of lOg/dL We calculated that of these patiet 
(31%) could have received 2 units less blood and thi 
(17%) could have received 1 unit less blood and miiat 
a Hb in excess of lOg/di

We conclude that a significant number of patients u 
going primary and revision hip replacement are rece 
unnecessary homologous blood transfusions result] 
both unnecessary risk to the patient and unnecessary a 
the health service. We strongly recommend the adopti 
transfusion protocols to minimise unnrfmary 1 
transfusion).

THE ADVANTAGES OF REINFUSTON OF 
UNWASHED AUTOLOGOUS BLOOD FOLLOW 
KNEE REPLACEMENT
J. H. Newman, M. Henderson, M. Bowers, J. Mwph) 
Avon Orthopaedic Centre, Southmead Hospital, Bristi 
UK

A Randomised controlled trial of 70 patients uadetj 
unilateral total knee replacement was performed. Piti 
blood requirements were managed either by homoto 
transfusion or post operative reinfusion of filtered in 
shed salvaged blood. Patient management was left ent 
to the discretion of the treating team.

Pre and postoperative haemoglobin levels were nott 
were delayed transfusion requirements and the need fa 
iron. Wounds were inspected regularly and notes uke 
any proven postoperative infections or fever over 38. 
Antibiotic usage was audited.

A total of 50 units of homologous blood was used >« 
control group as opposed to seven in the reinfusion 9 
There was no difference in the pre or postoperative to 
globin level between the two groups. The reinfiisiori g 
had significantly fewer general postoperative infectiot 
febrile episodes, and were discharged home two 
sooner (p<0.01). Only two of the reinfusion group ' 
given antibiotics by the treating team, as opposed to 
the control group (p<0,01). ...

Because of the benefits shown in the randomised 
trolled trial the system was used on 159 Pwi«nls M
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were studied by three experienced clinicians. The features 
most commonly noted were medial compartment osleo- 
phytes, cyst development, radial head deformity and joint 
space narrowing. Although numbers of patients are too 
small to allow proper statistical analysis, different patterns 
of arthropathy were noted. The first was on initial humero- 
ulnar (medial joint) involvement. The medial spurs were 
frequently seen in patients complaining of ulnar nerve 
entrapment. Severe cases can go on to develop erosion of 
the olecranon fossa and coronoid fossa (similar to the 
pattern seen in rheumatoid arthritis). The second group had 
predominantly lateral joint involvement with radial bead 
deformity restricting rotation and when necessary relieved 
by radial head excision. A third group begin with pan- 
jrticular involvement and progress to global restriction of 
movement.

We used chi-squared probabilities to determine correla 
tions between radiological and clinical features. Strong 
relationships between stiffness and joint narrowing, sub- 
chondral irregularity and multiple cysts were found. Pain 
correlated most strongly with erosions and sclerosis. The 
mechanics of the elbow joint are complex. They are fre 
quently damaged by bleeds in haemophilia- Despite 
advanced radiological destruction and restriction of move 
ment, many of our patients continued to function ade 
quately with the upper limb. There is a need for the 
development of an assessment system combining clinical 
and radiological features that adequately reflects the pattern 
of damage and consequent limitations. Such « system 
would better guide counselling on the natural history of 
joint damage and assessment of clinical treatments.

THE EFFECT OF ORTHOPAEDIC SURGERY ON 
THE PROGNOSIS OF HAEMOPHILIC PATIENTS 
WITH AND WITHOUT HTV INFECTION
V M. Phillips, C. A. Sabin, W. J. Ribbans, C. A. Lee 
Royal Free Hospital, London, UK

Objective: To establish whether major orthopaedic surgical 
procedures accelerate the fall of CD4 counts of patients 
with haemophilia and HIV disease, and whether operated 
patients bad different rates of progression to AIDS or death 
when compared with unoperated patients.

Design: Retrospective review.
Patients and Setting: Royal Free Hospital Haemophilia 

Centre. Patients with haemophilia divided into four groups. 
Group I: 22 HIV positive patients undergoing orthopaedic 
surgery. Croup 2: £9 HIV positive patients not undergoing 
orthopaedic surgery. Group 3: IS HIV negative patients 
undergoing orthopaedic surgery. Group 4: 135 HTV neg 
ative patients not undergoing orthopaedic surgery.

Study period: 1982-1994.
Method: CD4 counts had been measured on all patients 

regardless of HIV status. Rates of decline were calculated 
using linear regression methods. Cox's proportional haz 
ards model was used to calculate relative hazard of progres 
sion to AIDS or dying in the HTV positive patients.

Main outcome measures: Rate of CD4 decline, progres 
sion to AIDS, and mortality rates.

Results: There was no significant difference between the 
rates of decline of CD4 counts for HIV positive patients 
who underwent surgery when compared with HTV positive 
patients who did not undergo surgery (p=1.00), nor was 
there any significant difference between the two HTV neg 
ative groups (p=0.36). There were no significant differences 
in the rate of progression to AIDS or mortality rates 
between operated and non-operated groups.

Conclusions: There is no evidence that orthopaedic sur 
gery adversely affects the overall prognosis for patients 
with HTV infection.

TOTAL WRIST FUSION - A FUNCTIONAL 
ASSESSMENT
1 Field, K. J. Herbert, R. Prosser
St Luke's Hospital Hand Unit, Sydney, Australia

Twenty cases of total wrist fusion, performed for post- 
traumatic conditions, were reviewed objectively, subjec 
tively and radiologically. All patients were satisfied with 
the position of the fused wrist and had good relief of pain. 
All patients would have had the procedure sooner, having 
had an average of three operations on the wrist before the

fusion. There was a high complication rale (45%), although 
only four patients required further procedures for those 
complications. Hand function, as assessed by the Jebsen 
and Purdue tests was found to be poor; this may be due to 
a reduced range of finger movements. There was no corre 
lation between position of fusion, carpal height or number 
of joints radiologically fused, and the pain score, grip 
strength or Buck-Gramcko score.

BIAXIAL WRIST REPLACEMENT FUNCTIONAL 
RESULTS IN RHEUMATOID PATIENTS
N. H. Courtman, D. H. Sochart, I. A. Trail, J. K. Stanley 
Wrightington Hospital, Appley Bridge, Wigan, UK

The "Biaxial" Wrist Replacement (De Puy UK) is an 
unconstrained prosthesis designed to replace the radio- 
carpal joint. It allows dorsi/pnlmar flexion and radialAilnar 
deviation. It's principal use is in the rheumatoid patient

We have reviewed 27 patients with a mean follow up of 
28.3 months (12-57). All were rheumatoid except for one 
psoriatic (10 Wrightington grade III, 17 grade IV). with a 
mean age of 56.2 years (43.1 - 79.1 yean).

70.4% had an excellent or good result, 18.5* were fair 
and 11.1% poor when assesed using the Hospital for Spe 
cial Surgery (HSS) wrist score.The average pre and post 
operative arc of dorsi/lpalmar flexion were 36' and ST 
respectively, those for ulnar/radial deviation being 16.8° 
and 31.7° respectively, Despite this only 55.6% achieved a 
"functional" range of morion (Palmer 1985). Lack of radial 
deviation and/or dorsiflciion was a common finding in the 
"non-functional" 44.4%.

Seven percent of radial and 11.1% of carpal components 
showed the appearance of radiolucent lines radiologically, 
follow up is however too short to determine whether this is 
loosening.

Complications were two intraoperative fractures, one 
postoperative dislocation, one revision for impingement, 
one case of algodystrophy, and one unstable distal ulna 
(22.2%).

For the rheumatoid patient surgery is often of a "limited 
gainst nature. The IBiaxialt wrist replacement produces a 
stable pain free joint, however the range of motion obtained 
is often less than ^functional!.

A REVIEW OP 93 DE LA CAFFINffiRE THUMB 
CARPOMETACARPAL REPLACEMENTS AT 6 TO 
16 YEARS FOLLOW UP
A. J. Chakrabarti, A. H. N. Robinson, P. Gallagber 
Department of Orthopaedics, Norfolk and Norwich 
Hospital, Brunswick Road, Norwich, NRI 3SR, UK

There have been no long-term follow-up studies of large 
numbers of patients using the de la Caffiniere prosthesis. 
We have looked at the clinical and radiological results, and 
survivorship of this prosthesis in a group of 93 cases at a 
maximum 16 years follow-up.

Patients and Methods: Ninety-three patients treated with 
this implant between 1980 and 1989 were identified. All 
living patients were reviewed clinically. Signs of tender 
ness, range of motion, abduction, opposition and both 
power and pinch grips were recorded. Opposition was 
scored and the amount of maximal abduction was 
measured.

An X-ray was taken to look for evidence of loosening, 
subluxatioo or dislocation.

Results: Ninety-three replacements were performed in 71 
patients. Sixteen patients had died leaving 55 patterns to 
review (73 thumb joints). Eleven implants had failed and 
been revised. The most common reason for failure was 
aseptic loosening. We found an 89% cumulative survival 
rate at 16 years. The radiographs of unrevised prostheses 
showed 10 asymptomatic loose cups and three loose stems. 
Amongst the 55 patients pain relief and satisfaction were 
scored highly on visual analogue scales with 9396 showing 
good or excellent results. The mean of Power grip in both 
hands was 80% of expected grip.

Conclusion: This prosthesis has given a high level of 
pain relief and patient satisfaction. In a proportion of 
patients the trapezia! cup loosens. The failure rate was 
higher when implanted into men of working age. We feel 
that in a low demand population the prosthesis functions 
well and maintains the length of the thumb, range of

movement and strength of the thumb and we endone i 
in this population.

BLOOD LOSS AND TRANSFUSION 
REQUIREMENTS IN PRIMARY AND REVISlfl 
HIP REPLACEMENT
M. S. Henderson, J. Keenan, I. H. Newman 
The Avon Orthopaedic Centre, Southmead Hospital 
Bristol, UK

We audited the blood loss and transfusion require™ 
185 consecutive hip replacements (148 primary a 
revision procedures).

Total Wood loss for primary procedures was 1 fl 
and required on average 1.5 units of blood.

For revision procedures the average blood Ion 
significantly higher (p(0.05) being I 959 ml, and req 
on average 4 units of blood.

The blood loss associated with hip replacement a 
significant. However its replacement with blood pro 
may not always be appropriate or necessary. Periopa 
transfusion of homologous red blood cells carriei i 
mented risks of infection and immunologies] change 
therefore the number of homologous transfusions shou 
kept to a minimum. Although there is a lack of cow 
as to an an acceptable lower limit for haemoglobin GDI 
tration (Hb) there is little doubt that an Hb of 10j 
entirely satisfactory in the postoperative period.

One hundred and three of the 148 patients undergo 
primary THR received one or more units of blood (i 
22 ), of these 75 patients (73%) had a post-operative ] 
excess of lOg/dl and thus received an unnecessary I 
transfusion if a target Hb of lOg/dl is aimed for. Ban 
the estimation that in the average adult I unit of t 
raises the Hb by 1 g/dl we calculated that 39 (38%) of 
patients could have received 2 anils less blood and th 
(35%) could have received 1 unit less blood, and 
maintained an Hb in excess of 10g/dl,

Thirty-four of die 36 patients undergoing a rev 
procedure received a blood transfusion (mean 4.3 unit 
patient), of these 17 patients (50%) had a posioperanv 
in excess of lOg/dl. We calculated that of these pawn 
(31%) could have received 2 units less blood and thi 
(17%) could have received I unit less blood and nuinti 
a Hb in excess of lOg/dl.

We conclude that a significant number of patients ui 
going primary and revision hip replacement are retei 
unnecessary homologous blood transfusions ruurdq 
both unnecessary risk to the patient and unnecessary co 
the health service. We strongly recommend the adoptic 
transfusion protocols to minimise unnecessary b 
(rans fusions.

THE ADVANTAGES OF REINFUSION OF 
UNWASHED AUTOLOGOUS BLOOD FOLLOW! 
KNEE REPLACEMENT
J. H. Newman, M. Henderson, M. Bowers, J. Murphy 
Avon Orthopaedic Centre, Southmead Hospital, Bristo 
UK

A Randomised controlled trial of 70 patients undergi 
unilateral total knee replacement was performed. Pl« 
blood requirements were managed either by homolo; 
transfusion or post operative reinfusion of filtered un 
shed salvaged blood. Patient management was left end 
to the discretion of the treating team.

Pre and postoperative haemoglobin levels were now 
were delayed transfusion requirements and the need for 
iron. Wounds were inspected regularly and notes tako 
any proven postoperative infections or fever over J8i 
Antibiotic usage was audited.

A total of 50 units of homologous blood was used in 
control group as opposed to seven in the reinfusion git 
There was no difference in the pre or postoperative has 
globin level between the two groups. The reinfusioii & 
had significantly fewer general postoperative infecte 
febrile episodes, and were discharged home wo d 
sooner (p<0.01). Only two of the reinfusion group « 
given antibiotic* by the treating team, as opposed to 1. 
the control group (rxO.Ol).

Because of the benefits shown in the randomised c 
trolled trial the system was used on 159 patients un<
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Welcome

Dr IM (Mack) Rogan
Chairman of the Second South African
Combined Hip, Knee and Shoulder Congress

Dear Delegate

WELCOME... to Sun City and the 1997 2nd Combined Hip, Knee and
Shoulder Congress. The Congress Committee hopes that you will enjoy the
scientific programme as well as the venue and the entertainment.
Several words of thanks are in order. Firstly to our overseas invited speakers
who will provide a variety of exciting papers. Then to delegates from abroad,
we are indeed pleased to have you attend our Congress and look forward to
your presentation and being able to interact with you. We hope you will enjoy
our country.
To our local delegates, thanks for your support and contribution, we hope you
find the Congress beneficial and enjoyable.
Finally to the Congress Committee whose hard work and enthusiasm have
made the organisation possible and pleasurable - without you, it would not
have happened!
And now let the games begin!!

Chairman
Mack Rogan

Secretary/Treasurer
Dick van der Jagt

Committee Members
Thys de Beer 
Linda Fisher 
Andrew Scorey / Mandy Struthers

Ponky Firer 
Bennie Lindeque 
Lee van der Merwe

Congress Address: P O Box 4387
Rivonia
2128

Telephone numbers: +27-11-793-6409
+27-11-463-5690

Fax numbers: +27-11-793-6409
+27-11-463-5620
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TUESDAY, 11 MARCH

SS-19:00

Golf - Gary Player Country Club

Opening Cocktail Party - Observatory Bar 
(Valley of the Waves)

.1 ; ;,V(.;.|.:ri
VENUE: Eland Room

14:60'! 18:00^ Shoulder Workshop: Tornier - Total Shoulder
X" : ; ?:;ii Replacement Workshop Leader: G Walch, France

WEDNESDAY, 12 MARCH
VENUE: Royal Ballroom VENUE: Pilansberg A (Behind Exhibition area)

'; 07:50 -.08:00* Opening Address, Congress Chairman: Mack Rogan 08:00 -' 10:20 '! De Puy Global Shoulder Dry Bone Workshop 
X '•'•'• •."••.•.iHHi&M Chairman : IM Mack) Roean ' '-: : '• ; '^ Workshop Leader: CA Rockwood, USA.•-xxi

08:00-08:2£

Chairman : IM (Mack) Rogan
Anterior Cruciate Ligament: State of the Art 1997 
P Johnson. Canada

fX 08:25 -08:50: ACL Reconstruction; Hamstrings or Patella Tendon: 
Which is the Way forward? 
P Firer. Johannesburg

. ~ — "•' • j .," : •••* 
08:50 - 09:15 Acute ACL injuries. Interest of Early Arthroscopic

••'•::•-,'A Repair Using a Synthetic Scaffold. 
\ :Jj J-P Laboureau. Lyons, France

•"'.' . ' " w." • ' .X -'•*}

09:15 - 09:25; Semi-tendinosis Fixation with an Interference Screw 
D Johnson. Canada

v'., 09:25 - 09:40; Postoperative Monitoring at One Year of ACL 
g^^|?||lf%fij Reconstruction with Absorbable Interference Screw 
t^^^r^pf P Chambat. PJ Temamian, Lyons, France 

: 09:40 - 09:55 A New Technique in Meniscal Repairs. 
:.". ? : v| G Merjaneh. M Clemens, Belgium

- 09:55 - 10:15; Techniques and Tips for ACL Reconstruction.
', •. -^'ih -; D Johnson. Canada :/.' - •••.-.:'.'."~-'-.-v^

10:15 -10:30 Panel Discussion: D du Plessis, PJ Erasmus, P Firer, 
i';-:'/-' v ' -':•'} D Johnson, J-P Laboureau, IM Rogan 
; '^X"-Y" : -.;•;" 1 

; 10:30-10:50 TEA
•;--:,: ' ! Chairman : P Firer

: 10:50 - 11:15 Importance of Torsion of the Extensor Apparatus
i 'X: ;: r-: : ; 3 in Femoro-patellar Pain - Surgical Technique and
".;.V";' -.;XX-;:. ' Results - 20 Year Experience.

_ J-P Laboureau. Lyons. France
• 11:15 -11:25 Results of Arthroscopic Patello-femoral Alignment.

"• XX'X""•;.'. • '."•'••' • j D du Plessis. Pretoria
11:25 -11:40. Reconstruction of the Medial Patello-femoral

: ••'.' ; > ;}• i.•'"/••.'.; Ligament in Recurrent Traumatic Patella Dislocation
',.'.;" '/• X> ;^;- •• ' PJ Erasmus. Cape Town

,. 11:40 - 12:05 PCL Overview and Surgical Techniques.
/• '. :; ; ' X- : r. X D Johnson. Canada
.12:05 -12:25 PCL Injuries : A Two Bundle Artificial 

;: r . Reconstruction - 10 Year Experience 
:J : X :. ; : J-P Laboureau. Lyons. France 

'. ; 12:25 -13:00 Postero-lateral Instabilities : Evaluation,
!!.f; '•', ; •'.•.:--X'X'. Technique and Results.

J-P Laboureau. Lyons, France

10:30-10:50 TEA

10:50 - 13:00 } De Puy Global Shoulder Dry Bone Workshop ctd.



WEDNESDAY, 12 MARCH (ctd.)
VENUE: Royal Ballroom
' -. ..'• :K : -,-ii
13:00 -14:00 LUNCH

-\. ",'•'•, ': ':.-,/'1 Chairman: J de Beer

- 14:00 - 14:15, Surface Replacement Arthroplasty for TB
--:•.•• • i : .'•.'••:v'; of the Shoulder

; /: ; ^y K Kastanos. Johannesburg

14:15 -14:30. Interposition of the Rotator Cuff in the
• ^: !; " Gleno-Humeral Joint. A Report of 2 cases. 

V:* S Wouters. PR van der Jagt. K Kastanos.
;c,;',,': ;-' •"••• ..Vf Johannesburg 

>' • •• >-.-^

14:30 -14:55, Subluxation and Dislocation of the Long
' '., 1 Head of Biceps.

: : 1 G Walch. France

14:55 - 15:10| Experiment: Dynamic vs Static Shoulder Stabilisers

^r4UE:; Mansberg A (Behind Exhibition area)

LUNCH : .,,:, ^;;,/./;; . 

Chairman: G Grobler . ,.;..'....'"

901

. L Seebauer. Germany

Gluteus Minimus. The Anatomy Exposed..;.. ; .:K";, 
J Walters. Cape Town' : ;'\; ,;;;.; b : :i '•: ;!

The Value of Doppler Sonography in the ~/' ; ; 
Management of Thrombo-embolism in ;:.';V 
Total Joint Replacement. •-.'•:•?'•:• •'• ' -;v ; ; 
CJ Grobbelaar. D Grobbelaar, N Grobbelaar, 

R Wegerif, Pretoria

The Epidemiology and Prevention of . •'.-...• 
Thrombo-embolism in Patients after Elective 
Joint Arthroplasty at Sandton Medi-Clinic. 
HD Adler, FA Weber, DR van der Jagt, D Adler. 
RJ Stein, Johannesburg

Ankle Arthroplasty as an Alternative to Ankle 
Arthrodesis / 
P Roussouw. Johannesburg , ' - '•...

15:10 - 15:35 Management of the Chronic Anterior Dislocations 
of the Shoulder with a Specific Anatomic Capsular 
Shift Procedure 

•ijj CA Rockwood. San Antonio, USA
15:35 - 16:00 TEA

;; - , ;\::'l Chairman: B Noll
' 16:00 - 16:25, Why you Should Avoid Arthroscopic Anterior

'I Shoulder Reconstructions
: V: .;1 CA Rockwood. San Antonio, USA

16:25 - 16:55 Arthroscopic Anterior Capsular Reconstruction
: "..; --• 7 | using Mitek Anchor

•-1 _-• : ; ; ] MA de Beer. Pretoria

; ::^-.;:^:i
16:55 - 17:10 SLAP Lesions Diagnosis and Treatment

•-' : -.- "--'.'.' ;j MA de Beer. Pretoria

.17:10 - 17:40 Reconstruction of Chronic Acromioclavicular
: .-','.'.: "•:'•''•',:':'-. Dislocations

.;..- 1 CA Rockwood. San Antonio, USA

'

16:201

16:20-16:30

16:30-16:40.

npira » • . • • -. - •. '..••'. •.,'.-"' '-" . • • ,.--': .• .' .' '-' >'-.-"'TEA - . •-;- •••"- • ; ./:- •; ••' •.,•.-:-;.-:••.."

Chairman: DR van der Jagt .-.''". ' '\..-

Results of Management of Subtrochanteric Hip 
Fractures Using the New Long Gamma Nail 
JP Holland. CE Bache, Birmingham, UK

The Surgical Treatment of Unstable ; -; :v . ! 
Intertrochanteric Fractures. - ? " ; ..:; 
B Gavrilovski, I Petrovski, I Todorov. M Lazarov, 
Macedonia

Intra-subtrochanteric Fractures in the Elderly 
Treated by Gamma and Russel-Taylor 
Reconstruction Nails. 
T Wisniewski. Johannesburg :'• . : - ;

Discussion

16:40 -17:00 1 The Effect of Protective Gloves on the Dexterity
: Ij and Sensory Perception of Orthopaedic Surgeons

;;; ; : i ;;::;fj WJ Ribbans. AM Phillips. NC Birch.
;' ."•:>! London, England

17;00 - 17:15 :

19:30 3 Beach Party, Valley of the Waves 19:30

Does Orthopaedic Surgery Bring About 
Premature Demise of Haemophilia Patients with 
HTV Infection?
WJ Ribbans. AM Phillips, C Sabin, 
Northampton, England

Beach Party, Valley of the Waves

THURSDAY, 13 MARCH

Chairman : D MacKenzie

08:00 - 08:25 Modularity and Adaptability. A New Concept
; ':;-J of Shoulder Arthroplasty

;4 G Walch. France

Chairman : D Pollock

08:00 - 08:15 Review of the Effectiveness of Diclofenac 
Sodium on Osteoarthritis of the Knee 
CK Goyal. Oman, United Arab Emerates



THURSDAY, 13 MARCH (ctd.)
al Ballroom

The Biomechanical and Design Rationale for Total
Shoulder Replacement.
DEHtzPatnck., Leeds, UK ' : '.'•,'.. :

Hemiarthroplasty vs Total Shoulder Arthroplasty 
in the Management of Patients with Osteoarthritis 

CA Rockwood. San Antonio, USA

Indications for and Results of Shoulder Arthroplasty 08:45 - 09:00 
G Walch. France

VENUE: Pilansberg A (Behind Exhibition area)

08:15 • 08:30

08:30 - 08:45

TOWJi.V^Ba/WOtMAV* vvi^s^l^i?;
,\ •?' *"• • ' -V" -• • " ' " •;'

Management of Patients with Rheumatoid Arthritis. 
Hemi- Arthroplasty vs Total Shoulder Arthroplasty 
CA Rockwood. San Antonio, USA

TEA

Chairman: T Rosch

Aetiology and Epidemiology of Rotator Cuff
Ruptures
G Walch. Lyon France

10:55 r 11:20,' Is there a Role for Surgical Debridement of 
Irreparable Defects of the Rotator Cuff? 
CA Rockwood. San Antonio, USA

X 11:20 - 11:45i Arthroscopic Release of the Long Head of Biceps. 
•S,; :••' H] A Salvage Procedure for Non-Repairable Rupture 
K :' •',/• - ;:;J of the Rotator Cuff . 

G Walch. Lyon France -.

:; 11:45 - 12:10i Management of Patients with Osteoarthritis and
fi^ "'••'/ r ; 1 Loss of the Rotator Cuff.
;; . , ;.-.;] CA Rockwood. San Antonio. USA

j; 12:10 - 12:25; Treatment of Rotator Cuff Deficient Arthritic
4" ' : "'•:;•_ ; .:; i Shoulders with a Humeral Head Size Adapted
s ••:"-. / '.-• I : : ^ Modular Prosthesis - A Retrospective Analysis

: :' •;> •'•.".: v| L Seebauer. Germany

i 12:25 -12:40 '•. Hemi-Arthroplasty in Rotator Cuff Arthropathy
V; : 1 using the Global Shoulder
i , "..• :̂ \ MA de Beer. C Smith, Pretoria

; 12:40 -12:55 An Articulating Prosthesis for Complex Radial
.•/'•-.:;-. V ;; i Head Fractures
: .' - :; " ') T Judet. Garreau de Loubresse. P Piriou,
:V : ' :.. -'•":"-. -"' -A Paris, France

i/.' 12::55-13:40
'". ^ •-.'••]

40 -14:00; 13 

! 14:00-14:15

LUNCH
Chairman: D du Plessis

What to do with the PCL 
B Sorrells. Arkansas, USA
9 Years Surgical Analysis of Posterior Stabilised 
Total Knee Arthroplasty. P Piriou, 
T Judel. C Garreau, Paris France

09:00 - 09:15

09:15 - 09:30

09:30 - 09:45

09:45 -10:00

10:00 - 10:30

10:30 -10:55

10:55 - 11:20

11:20 - 11:45

11:45 -12:05

12:05 - 12:20

Exposure in Total Knee Arthroplasty Using
Tibial Tubercle Osteotomy
D van de Velde. P Neyret, P Chambat, France

Tibial Tubercle Osteotomy for Access in Lateral 
Uni-Compartmental Knee Replacement 
P Neyret. T Ait Si Selmi, D de Jour, France

Accuracy of Alignment using the IB E 
Instrumentation for Total Knee Replacements 
P Firer. Johannesburg

Re-operations after Uni-compartmental 
Prosthesis, Medial vs Lateral. 
F Chatain, D Dejour, P Neyret. France

Total Knee Replacement after Valgus Tibial
Osteotomy (Technical Considerations)
P Neyret. G Deschamps, T Ait Si Selmi, France

Total Knee Replacement Following
High Tibial Osteotomy
AA van Zyl. GFJ Starker, Bloemfontein

Total Knee Arthroplasty after Femoral Malunion 
P Neyret. D van de Velde, J-L Braird, 
B Maudhuit, France

TEA

Chairman : J Kriiger

Biomechanical Rationale, Clinical Rationale, 
PDA Investigations & Evaluation of the 
LCS Design. 
B Sorrells. Arkansas, USA

Mechanisms of Wear in Total Knee Replacement 
D FitzPatrick. Leeds, UK

Ligament and Soft Tissue Balancing in TKA 
(Varus, Valgus Flexion Contracture) 
B Sorrells. Arkansas, USA

Surgical Technique for Lateral Approach in the 
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B Sorrells. Arkansas, USA

Results of Total Knee Replacement. 
D du Plessis. Pretoria

12:20 -12:35 The Indications for Patella Replacement.
W Kohnke. A C Muller, U Rodegerdts, Germany

12:35 - 12:50 Insubstance Rupture of the Infrapatellar Tendon 
after TKR. A Report of 12 cases. 
PR van der Jagt. Johannesburg

12:50 -13:40 LUNCH

13:40 • 15:20 Eland Room: Stryker Osteonics 7000 Knee 
System and Insight. Extramedullary Tension 
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"-•' ' •''. ••' • ' •:..-':'.' • .i'f: H\i.

A Cost Benefit Analysis of Total Knee Replacement
in Patients with Severe Haemophilia A & B.
N E Birch, W J Ribbans. J Kennelly, UK ".':^'
Cost Comparison : :'•-.•"'• . ..,";••,
Cemented vs Non-cemented TKA . "-fS'j:,'/%':'•'''<
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Revision TKR - Reasons for Early Failures of'",'. '.}.,.j 
Primary TKR and Results of Revised Knees. -^'J 
AA van Zyl. MS Clowthier, G Nel, Bloemfontein : -:

Results and Techniques in TKA Revision. •/ •'• ••-.-' '_••'• 
C Mohler. Eugene. Oregon,.USA - : v;;'•.-.••'.•:"•. i
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08:25-08:40',

08:40-08:5!

The Results of Using a Distal Intramedullary : 
Femoral Bone Block ; :• 
K Drabu. Surrey, UK .' : ":.:

Cementing Technique in Total Hip Replacement. 
A risk factor analysis. 
H Malchau. Sweden
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CJ Grobbelaar. TA du Preez, A Spirakis,

'' : >;,| FA Weber, Pretoria 
..• : - •-.' '..- -'.-,- '."^ 
09;05 - 09:l'5j Long Term Performance of Gamma Irradiated
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The Conservative Treatment of Patients with 13:10 - 13:35 
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CA Rockwood. San Antonio. USA r

Treatment of Frozen Shoulder by Manipulation -: 13:35 - 13:55 
under Anaesthesia related to Specific Indications. ^ ;' y • '
L Seebauer. Germany :?.: ' - ; . -i .--.• . .-• r . ^-'.- '_'; :_ J -~

Combination Treatment of Adhesive Capsulitis 13:55 -.14:15 
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-: : . . .'- Chairman: BGP Lindeque

15:15 -15:40 The Results of Impaction Bone Grafting at Redhill 
K Drabu. Surrey, UK

15:40 -15:55 Impaction Bone Grafting of the Femur in 
'.:•'•/;' Revision Hip Surgery 

G Grobler. Cape Town

15:55 -16:15 The Place for Proximal Femoral Allografts in 
Revision Arthroplasty of the Hip 
CR Hutchinson, AE Gross, MD Berkenveld. 
Canada

16:15 -16:30 The Early Results of Bulk Grafts in Deficient
: • - '•:•: '. Acetabuli
'••':•• "• ; f '". : ; '• K Drabu. Surrey, UK
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Does Orthopaedic Surgery Bring About Premature Demise
Of Haemophilic Patients with H.I.V. Infection ? 

Summary 
Objective:
To establish whether CD4 counts of patients with H.I.V. fall faster after orthopaedic surgery than
they would have without surgery.
Patients:
All patients were registered at the Royal Free Hospital Haemophilia Centre and known to be H.I. V.
positive.
2 groups:
Group 1: 17 patients with H.I. V. undergoing open joint surgery
Group 2:11 patients without H.I.V. undergoing open joint surgery
Operative times: 1982-1994.
Method:
CD4 counts are routinely collected on all patients at the centre regardless of H.I.V. status. For
inclusion in the study, patients needed at least 3 post-operative CD4 counts.
Rates of decline were calculated using linear regression methods. Cox's proportional hazards model
was used to calculate relative hazard of progression to AIDS,or dying in the HI.V. positive
patients. The rates of decline in H.I.V. positive patients with haemophilia who had not undergone
surgery were also calculated for comparison purposes.
Results:
In the 11 H.I.V. negative patients undergoing open joint surgery, the median rate of CD4 decline
after the surgical procedure was 20 cells/mm-'. This was not significant from a zero rate of decline
(p = 0.37). In the 17 H.I.V. positive patients undergoing open joint surgery, the CD4 counts
declined at a median rate of 51 cells/mm3 per year after the surgical procedure. The rate of decline
was significantly different from zero (p = 0.03). However, it was not significantly different to the
rate of CD4 decline of the non-operated haemophilic patients with H.I. V. whose rate of CD4
decline is in the range of 60-80 cells/mm3 per year.
Conclusions:
There was no evidence that open joint surgery on H.I. V. positive haemophilic patients accelerates
their decline in immunological status as determined by CD4 count fall, and, hence, there was no
significant difference in the progression toward the development of AIDS or death in the operated
group compared to the non-operated group. The decision to operate on such patients is still
dependent upon clinical features, the patient's general medical condition and the absolute level of
such markers as CD4 counts at the time of surgery.
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A COST-BENEFIT ANALYSIS OF TOTAL KNEE REPLACEMENT
IN PATIENTS WITH SEVERE HAEMOPHILIA A AND B 

SUMMARY 
OBJECTIVE:
A study has been undertaken to establish the long-term economic costs of total knee replacement 
(T.K.R.) in patients suffering from severe Haemophilia. The peri-operative costs of such surgery 
are high in comparison to surgery on patients suffering from other conditions such as rheumatoid 
arthritis. 
PATIENTS:
Nineteen T.K.R.S were performed on 13 men with severe Haemophilia between 1983-1993. These 
included 16 primary and 3 revision procedures. 
RESULTS:
Factor replacement accounted for 85% of the initial costs in our Haemophilia group. 
The average cost of such a procedure was £66,086 in the Haemophilic patient compared to £4,740 

in a group of 22 Rheumatoid Arthritis patients undergoing T.K.R. surgery in our unit between 
1991-1993.
However, the post-operative reduction in haemarthroses into the operated joint reduces the amount 
of subsequent clotting factors required by our patients. The average cost saving was found to be 
£5,588 per knee per year. 
CONCLUSIONS:
Within eleven years, the cost-saving on later factor-replacement, renders the long-term cost of knee 
replacement equal to that of similar surgery in our Rheumatoid patient population.
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INFECTION AMD JOINT REPLACEMENT IN HAEMOPHILIA

WJ. RIBBANS. J. HICKS, R. MILLER, P. CIANCRANDE, J. WIEDEL. AND
C. THOMASON 111

NORTHAMPTON. ROYAL FREE AND OXFORD. ENGLAND. 
DENVER, COLORADO AND CHAPEL HIU. NORTH CAROLINA. USA.

Since the first report of • humophilic joint npl.»m.nl I. 1961, nuy jolitti hive beei 
replaced tbroughoul (lit world. We hive reviewed 590 publtihid hienophlllc Joint 
repl.ccmcou. 541 were primiry joint replicinenU ind 32 rerUlau. Tte knee iccoa.u 
for 61%, hlpl MS, Ihoulden IK, elbowi IS and inklei 0.1%. Result) Indicate ucceai la 
rellevlni piln ind rtduclnj blcedlni. Howmr, bleeding nuy itllt occur ind Ucrtaia the 
riik of leptls vli haematogenoiu spread of orf.aisms. The developmeat of HIV has 
Increased greatly this risk with the progressive deleterious effect upon tn« Immune system. 
Many centres have urged eilrime caution in replacing jolin ii HIV *vc haemophilia. 
Deep Infection rates of leu than 1% are the accepted levels in Dan-haemipallie jointt. In 
non-h»nophil!e, HIV -fve patients Inf.ctlo. rlllu are bleber and (Kitentlilly associated 
with organisms not usually seen In deep prosthetic infection, such ss Candida, 96X16%) 
joints were replaced la pitients who were HIV +ve at the time of turfery or who later 
developed the disease, 14% were either HIV -ve, not iiilcd or status unclear (many of 
whom were likely to be HIV +ve). Where stated, the avertfe reported iolkwnip of cases b 
4.8 yetn with a range of 0.1-19.0 yean. In primary replacements, the iateetlon rate was 
7.6% overall with the average time to infection, where staled, of 31 months (range 0-120 
months). In known HIV +ve p.tirnu the rale was lo% and In those net staled to be HIV 
+ve 6%. Maay different orginuml have been Identified. For a sub-group of HIV »v« joint 
replacements undertaken in . number of centres, more complete information was available. 
37 joints (30 pitieats) fall Into this group. The CD4 count pre-operallvely wai iv.llablt ID 
24 cases. The average CD4 was 0.35 (range 0.11-0.72). The patlenta .were followed up for 
an average of 65J months (range 2-208 monlhi). 3)% have died. Infection occurred la 7 
cases (1S.9-A). Joint replacement In humophilic patl.no, particularly RIV +ve pancats 
renaial a relatively rare event An Indication of outcome can only be (lined by pooling 
eiperience from different centra. ntcp sepsis b . much marc common eipcrlence In these 
pinenls. Its control by antibiotics and prosthetic eicbange b difficult Patients should bt 
thoroughly counselled pre-operatlvely regarding tbb possible eventuality.

215 OUTCOME AND COMPLICATIONS OF TKA IN HEMOPHILIACS

G.TORRU>.L.SOLIMENO,ELOZEJ,R.VENTLrRA,S.BERNASCONI

INSTITUTE OF ORTHOPEDIC CLINIC 
MILAN UNIVERSITY ITALY

TKA outcome in hemophiliacs should be considered from the point of view 
of long lasting joint stiffiieis and HTV infection. 18 primary canaries* 
TKA in 17 patients with severe F.VIII deficiency has been performed in our 
Institution from 1990 to 1997.16 patients were HIV and HCV positivc.Thc 
mean age was 33,8.The average deficient clotting factor administration 
during an average hospitalisuion time of 25 J days was of 80,000 U.The f.up 
ranges from 7 months to 7 yean (mean 26 months) .T4 cell count of all HIV 
patients were studied in relationship to indication for surgery.Preoperativc 
and Poa-op.clinical Icnee evaluations were based on Osteo AC form. In I 
patient we used a Schwagerl totml knee prosthejU^ CPK custon made in one 
patient with a severe hemophilic cyst of tibia) plateau and a MOTUS KNEE 
SYSTEM cementless TKA in IS patients. In one case an "one stage" bilateral 
implant was performcd.Two orients HTV positive with T4 cell count less 
than 200 underwent to a revision cemented total knee arthroplaity for septic 
fallure.two year after primary implant. Before revision operation,die patients 
were treated with arthroscopic debridanrat, and irrigation without 
benefit.For this reason,patients underwent to component removal and 
insertion of an antibiotic impregnated cement spacer blodcln one patient a 
new recurrence of infection ted to a second removal of the implant. One 
patient with high litre hinibitor forF.VIH underwent to a primary TKA under 
administration of activated F.VII (Novoseven)

217TOTAL KNEE ARTHROPLASTY IN HEMOPHILIACS: 
PERSONAL EXPERIENCE.

Pitelk V.'. M. Schiavoni ••, Maseolo V.'*», Lobianeo O.«, Ettorre C". Centnue Q.",
CiavarellaN."
• II Clinic. Ortopedica, •• Servizlo dl Coagulazune-Ceimo Eirafflia. ••• III Clinic. Ortopedica,
Policlinico-Univenita, Dari-Inlia.

INTRODUCTION: The management of severe hemophilic chronic gono- 
arlhropathy by joint replacemmt represents an up to date point in the last ten 
years. One of the most important problem is the lack of a large experience 
concerning a long-term post-operative follow up in these patients quite different 
from non-hemophilic population. PERSONAL EXPERIENCE: Since 1993, 8 
severe hemophiliacs, of whom 7 type A and 1 type B, underwent surgical 
procedure of knee replacement A total of 10 replacements (9 posterior stabilised 
prosthesis and 1 with preservation of posterior cruciate ligament) were 
performed. All the patellar replacements have been realised with 2 Resurfacing 
and 8 Biconvex prosthesis respectively. H.S.S. clinical evaluation and 
radiological analysis of the Knee Society were used. The follow up average was 
around 26 months (mtn. 3, max. 52). Pre-operative clinical score had an average 
of 34. The pre-operative radiographic picture showed a severe total 
deterioration, with a valgus deviation (average 6°), a structured flexion (avenge 
13°). CLINICAL OUTCOME: The post-operative clinical score changed to 75 
(mean flexion of 80°), with normal angulan'on of lower limbs. All the patients 
started the deambulan'on on the 8* post-operative day. using supports at the 
beginning. CONCLUSION: In our experience total knee replacement appears to 
be the right treatment of severe hemophilic chronic arthropathy, with a good 
clinical outcome. However it is mar jatory an accurate selection of patients and a 
careful multidisciplinary pre-intra-post-operan've approach.
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653 RELEVANCE OF A GOOD RELATIONSHIP IN SCHOOL REGARDING rJS5 JOINT REPLACEMENTS FROM I9u-i99§ IN PATIENTS WITH HAEMOPHILIA 
PSYCHOSOCIAL ASPECTS OF HEMOPHILIC CHILDREN * "'v ^>Ti:aiOJ<;JilBraajueSiCHQLflCiCAL.AIilLS.QCIA'. EACta8S^_

Tornaz, M.R.'; Aqulno, B.Y.S.M.*; Antunea. S.V.'; 'Social Worker 'Psychologist: 
Hematotogisl - Hemophilia Service - Hematolooy and Hemotherapy Department 

- Federal University of S6o Pawjlo. Sao Paulo, Brazil

•»-*Mi)ler. R. Beeton, K. +Madgwlck, C. *Sabin, C. 'Miners, A. -Hjoddard N.
•Ribbans, W. +Lee, CA. Haemophilia Centre. +Royal Free Hospital &
•School of Medicine, London, UK.

Introduction: Hemophilia Is a chronic blood disorder that needs to be handled 
properly, otherwise the lack d knowledge and appropriate concepts could bring 
troubles to the dynamics of family, community and school.

Aim: To establish educational guidelines to professionals working with preschool 
and grade school children in order to get a better Integration student/school.

Methods: Analyzing the parents complaints about constant troubles related to 
hemophilia at schools, we decided to approach teachers, directors and al school 
staff. From February/95 to May/97our Sodal Worker and Psychologist visited 13 
schools: 9 public and 4 private. Sbt out of 13 children were in preschool and 7 In 
grade school. The approach began wtth a phone call end an appointment to visit 
the school. During this visit we explained the particularities of hemophilia, basic 
care and possible physical activities.

Results: We were welcome and kindly received In alt schools. We could adapt 
3 hemophnaca In a better classroom. We observed that after our explanation 
even professionals, who were not linked with these boys, showed interest about 
this disorder. On the other hand, parents related a better understanding and the 
adoption of positive attitudes with their children, after the counseling. Some 
schools decided to Include topics about hernopNNe during science classes, what 
Improved the Integration of the hemophaic boy Into the community.

Conclusion: This project showed us the Importance of a good relationship 
between the school staff and the schoolboy. We conclude that the knowledge 
could reduce the fears of the school staff, so the children became more 
Integrated and the normal patterns of living are not disnipted.

Background. At the Royal Free Hospital total hip (THR) &. knee (TKR) 
replacements Tor patients with haemophilia who have been co-infected with 
HIV and HCV have been performed since I983. In addition to major surgery 
there is a further element of uncertainty regarding the long term HIV 
prognosis. Therefore decisions about surgery must take into account all the 
relevant medical, surgical and psychosocial factors. Ainu of this study are to 
analyze this decision-making process and to review medical & social outcome 
following total joint replacement. Methods: 13 patients' medical records who 
had undergone TKRs Si THRs were reviewed to ascertain patients 
psychosocial (work, marital status, mobility, personal, family factors, and 
psychological stresses) and medical status (severity of haemophilia, stage of 
HIV infection, surgical prognosis) pre Si post Surgery. Results. fiTt 
suryery/medical/psvchosocial factors a. 5 single (4 living alone), 6/13 married 
(5 with children), b. 9/I3 working prior to/after surgery, c. Pain/limited 
mobility in all 13 wen major reasons for surgery despite late stage HIV 
infection. 10 TKRs (I had 2 TKRs & 1 revision, 1/13 had THR & TKR). 5 
THRs performed, all precipitated by critical events 
(fractures/pain/immobility). d. Average age 41 years, e. Average operation 
CD-) count 0.14, range 0.30-0.67. Post surgery a. 6/13 deceased by 1998. 
b. Average survival 5.5 years (1/13 THR 6/13 TKR). c. 1/13 had 2X TKR (I 
revision), d. QOL enhanced for 7/7, Discussion. Despite HIV, decisions about 
surgery influenced by the poor QOL (lack of mobility/pain). A previous study 
demonstrated CD4 counts were not suppressed by surgery. With appropriate 
HIV antirctroviral therapy joint replacement surgery should be considered in 
HIV infected patients.

654 CAN WE PREDICT WHAT MAKES HOME TREATMENT SUCCESSFUL 
FOR YOUNG PEOPLE?

656 COUNSELLING FOR JOINT REPLACEMENT IN PATIENTS WITH HAEMOPHILIA

C M Harrlnrton. J Snlres. K J Pail. C A. Lee.
The Katharine Dormindy Centre for Haemophilia & Baemoitails,
Tie Royal Free Hampitead NHS Trust, Londoa, U.K.

'tfMiller. R. -HSBeetbn, K. 'Ribbans, KR. Goddard, N. #Lee CA. Haemophilia 
Centre. tfRoyal Free Hospital and 'School of Medicine and -i-Hertfordshire 
University, London, UK

AJin: To identify factors which may influence successful maintenance of home 
treatment in young people and apply an improved understanding to practice. The 
stud)- includes an examination of what might be the best possible combination of 
circumstances for a successful transition of skills and knowledge from parents and 
Haemophilia Centre staff to the young person. It aims for a clearer undemanding of 
motivation for treatment, especially prophylaxis, in a generation growing up without 
the experience of major spontaneous joint/muscle bleeds. 
Method:
• Literature review • consideration of the relevance of the existing body of literature 

on chronic illness, heal th beliefs, body image, locus of control, developmental 
theory, relationships between parents/adolescents/health care professionals

• Retrospective examination of case notes and records for home treatment history, 
parental involvement and experiences, presence of another family member on 
home treatment, family events, major bleeds/hospital isations. complications to 
therapy, compliance with home treatment regime prescribed.

• Semi-structured interviews earned out to elicit experiences: age. timing, 
motivation and process of decision-making over transfer of control of home 
treatment to young people, what perceived to be helpful/unhelpful. perceived 
benefits/costs of prophylaxis: difficulties/barriers to treatment: perceived severity 
of haemophilia/threat to health: triggers for treatment. Hasraophilia staff also 
interviewed for news, attitudes, experiences of successful unsuccessful home 
treatment. 
Three groups:

20 young people, aged 8-20. with severe haemophilia A or B. on home 
treatment
Their parents, intenieuec1 separably
S Hjcmophilia Centra starT-: doctors, J nurs,*s. 1 scc:i work;; family 
t.-.crapist

Results: These \vill be discussed and related to how a clear;: .understanding could 
equip Haemophilia Centre staff to purposely and positively nuance home treatment 
practice

Background: Careful counselling of patients and their close contacts prior 
to joint replacement can enhance satisfaction with the outcome/minimize risks 
of disappointment, misunderstandings and unrealistic expectations. In an era 
of Patient's Charters and increased litigation it can also reduce complaints 
from patients and enhance the doctor-patient relationship. Ainu of this 
presentation are to: 1. Consider the pertinent aspects to be covered in pre joint 
replacement surgery. 2. Suggest guidelines for practice. Method: Initially all 
pertinent medical. &ocjaj and psychological factors (attitude to surgery, 
emotional, psychological resilience/ability to engage in post operation 
rehabilitation) are reviewed. 2. Guidelines for counselling practice include 
addressing reasons for proposed operation and how patients might react if it 
is not up to their expectations. The role of the multidisciplinary team in the 
counselling process is examined. Results: Where issues of concern can be 
clarified by the surgeon less post operative difficulties are experienced. 
Focused discussion by all members of the multidisciplinary team can be 
facilitated by having guidelines and prompts for targeting key issues in busy 
clinics. Questions can be refined over time and with experience. Patients' 
responses demonstrated that where wishes, expectations and beliefs were 
clarified, decision-making became easier for surgeon and patient. The 
multidisciplinary team (physio therapist, counsellor, nurse, haematologist, 
surgeon) each had a perspective to add enhancing the comprehensive coverage 
of issues. Conclusions: Comprehensive counselling about joint replacement, 
addressing key issues, can help to use time efficiently in busy clinics and can 
prove cost effective. Patient dilemmas and uncertainties are identified with the 
focus on helping them be specific about their beliefs, wishes and expectations. 
It is expected that there will be less disappointments leading to disputes and 
possible litigation.
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HIV. INFECTION AND JOINT REPLACEMENT IN HAEMOPHILIA

W.J. RIBBANS, J. Hicks
Northampton General Hospital, Northampton, England

Haemophilias were exposed initially to H.I.V. in the late 1970s via contaminated blood products. 

Since then a high proportion of patients have contracted A.l.D.S. with some units reporting more 

than two thirds of severe haemophilics developing features of H.I.V. The uncertainty regarding the 

longevity of these patients and concerns over implant surgery in immunocompromised patients 

produced an initial revision in the policy towards joint replacement for end-stage arthropathy in 

some centres. However, initial pessimism regarding survival was not entirely justified with some 

units reporting nearly one-half of patients maintaining their CD4 counts at greater than 0.5 at 12 

years. Accordingly an increasing number of H.I.V. +ve Haemophilics have undergone joint 

replacement in recent years. A review of published literature on joint replacement in haemophilic 

patients has revealed that, out of 715 procedures, 145 (20%) were undertaken in patients known 

to be H.I.V. +ve at the time of surgery or were known to have developed H.I.V. at a later stage. The 

•remaining 80% were H.I.V. -ve at the time of surgery, not stated or status unclear (although a 

number may be assumed to be H.I.V.+ve). The distribution of procedures in H.I.V. patients were 

knees 105; hips 37; shoulders 2; elbows 1; and ankles 0. The overall average follow-up period was 

4.15 years (range 0.25-10 years). The known infection rate in the H.I.V. +ve group the rate was 

11.7% compared to 6.4% in the group not known to be H.I.V.+ve. A group of 70 H.I.V.+ve 

patients, who had undergone 99 joint replacements, were recruited retrospectively from 7 centres 

in 4 countries and were available for more detailed study. The CD4 count pre-operatively was 

available in 47% of procedures with an average of 0.37. The follow-up was an average of 5.8 years 

with a range of 0.1-20.8 years. Patient survivorship at 10 years post-surgery was 69%. The 

infection rate was 21 % in this group at an average post-operative time of 21 months. Joint 

replacement in H.I.V.+ve patients remains a rare event with most experience gained in 

haemophilic patients. The multi-centre study represents the largest reported group in the literature 

to date. The increased risk can be evaluated by comparison to the "normal" population and H.I.V.- 

ve haemophilics and is 24 times greater than in the latter. Control of post-operative sepsis can be 

difficult. Counselling of H.I.V. patients contemplating undergoing joint replacement is mandatory.
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Management of equinus contractures of the ankle in 
haemophilia
W. J. RIBBANS and J. L. REES 
Northampton General Hospital, UK

Summary. Equinus deformity has been a significant 
problem in haemophilia. It causes difficulties in walking 
and secondary problems in adjacent joints. There are a 
number of potential causes in haemophilia. A careful 
history, examination, and plain radiographs will deter 
mine the aetiology, which frequently is multifactorial. 
Hopefully, prophylactic factor replacement will reduce 
the incidence of such problems in the future. Prompt 'on 
demand' therapy will reduce the complications of 
articular and soft-tissue bleeds. Physiotherapy, splints, 
and orthotics will usually allow a full recovery of function

and comfort. Rarely, surgical intervention is required to 
correct articular and/or musculo-tendinous problems. 
The choice of surgery depends upon the cause(s) of the 
deformity and should only be undertaken in experienced 
haemophilia units following careful counselling of the 
patient regarding the aims and nature of the operation 
and the patient's involvement in an effective rehabilitation 
programme.

Keywords: haemophilia; equinus ankle deformity; surgery.

Introduction
An inability to dorsiflex the ankle to beyond neutral, 
either passively or actively, presents considerable pro 
blems with normal ambulation. Walking becomes ineffi 
cient, tiring and, at times, painful. Secondary abnormal 
stresses are placed upon adjacent articulations. In 
haemophilia, the development of such a deformity is 
often observed as a result of bleeding into soft tissues of 
the leg or ankle joint. Resultant soft-tissue contractures 
and arthropathic damage can lead to limitation in ankle 
movement. The management of such problems com 
mences with the recognition of its potential for develop 
ment and the planning of a prophylactic strategy to 
prevent its progression. Once established, there are a 
number of different chemical, physical and surgical 
options available. Successful treatment depends upon a 
thorough assessment of the patient and his deformity to 
elicit the cause(s) and an understanding of the mechanics 
of the lower limb and the enforced alterations upon it 
caused by the deformity.

Aetiology of equinus deformities

The causes of equinus deformities can be thought of as 
either articular or extra-articular. Frequently, there is a

Correspondence: Mr W.J. Rjbbans, Consultant Orthopaedic Surgeon, 
Northampton General Hospital, Northampton, NN1 5BD, UK.

combination of both. Articular causes can be either 
synovial or osseous.

In terms of frequency of bleeds into a joint, the ankle is 
recognized as being the third most affected articulation 
[1]. However, during adolescence, it has been shown to be 
the most commonly affected joint [2]. Duthie [3] reported 
upon 457 haemophilic musculo-skeletal bleeds. Haemar- 
throses accounted for 80%, with muscular bleeds only 
20%. The ankle joint represented 16% and the calf 3% 
overall for individual sites. Recurrent haemarthroses can 
lead to the development of pain, swelling and restricted 
movement in any target joint. The synovium becomes 
chronically inflamed, thus limiting activity. In the ankle, 
this may limit weight-bearing and restrict pain-free 
dorsiflexion because of accumulated haemosiderin-laden 
synovium. Eventually, without appropriate treatment, 
secondary capsular and tendinous contractures may occur.

The later development of degenerative changes within 
the joint is frequently associated with the development of 
anterior osteophytes. These may develop on the tibial or 
talar surfaces and frequently both. Eventually, their size 
will restrict dorsiflexion because of osseous impingement.

Extra-articular contractures are usually due to bleeds 
within the posterior compartment. The major ankle 
planrarflexors have a rich intramuscular venous plexus. 
Bleeds frequency occur. The presence of an expanding 
swelling within the compartment causes muscular spasm 
and the development of an equinus ankle position. The 
resolving, organizing haematoma Is replaced by fibrous

1999 Blackwel! Science Ltd 01
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tissue, which lacks the elasticity of normal striated muscle 
and leads to an effective shortening of the musculo- 
tendinous unit. Muscle fibres damaged during the bleed 
do not regenerate.

The structures involved can vary and include any 
structure crossing the ankle joint, e.g. gastrocnemius and 
plantaris (both crossing the knee joint), soleus, peroneal 
(longus and brevis) muscles, tibialis posterior, flexor 
hallucis, and flexor digitorum longus. However, the main 
deformity involves usually the gastrocnemius, plantaris 
and soleus.

A less common cause of an equinus deformity is a bleed 
within the anterior compartment. An acute anterior tibial 
compartment syndrome may lead to damage to the 
anterior tibial nerve and/or ischaemic paresis/paralysis 
of ankle dorsiflexors. Houghton [4], in a series of 46 
peripheral nerve lesions secondary to intramuscular 
bleeds, described four anterior tibial nerve lesions. All 
four recovered with conservative treatment. The impor 
tance of maintaining full passive ankle movement during 
the recovery period cannot be overemphasized.

Whatever the cause, once an established equinus con- 
tracrure has developed secondary changes occur around 
the ankle joint particularly posterior capsule contractures.

Biomechanics of equinus deformities

In order for normal gait to proceed at least 10 ° of ankle 
dorsiflexion must be available during the propulsive part 
of the stance phase. During running, even more mobility is 
required. The superficial posterior calf musculature 
comprises three muscles. The gastrocnemius and plantaris 
can be considered three-joint muscles as they span the 
knee, ankle and subtalar joints. The soleus, originating 
from the tibia and fibular, is a two-joint muscle. The 
effects of pathology and the outcome of compensatory 
mechanisms must always take into consideration the 
joints across which these muscles work. The calf muscles 
are active during certain parts of the gait cycle. Both 
soleus and gastrocnemius become active following heel 
Strike as weight is transferred progressively forwards. At 
this stage, the ankle is moving from a dorsiflexed/neutral 
to neutral/plantarflexed position and the knee moving 
from extension to mild flexion. Activity remains during 
midstance phase when the knee is extending and the ankle 
dorsiflexing. During this phase, the muscles are under 
going eccentric contraction controlling joint motion. The 
gastrocnemius remains active longer into the early 
propulsive phase actively flexing the knee and aiding in 
heel lift. Pathological changes in the calf musculature will 
clearly have deleterious effects on gait, particularly during 
the stance phase of the affected limb.

Very mild degrees of equinus contracture can be 
compensated for and 'hidden' during normal stance and
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gait. However, very early in the pathogenesis of the 
equinus deformity significant changes in posture and 
walking occurs affecting the efficiency of the activity and 
placing abnormal secondary changes on adjacent struc 
tures. The presence of a fixed equinus ankle causes a 
relative lengthening of the limb. During stance, a patient 
can only place his foot plantigrade, with the knee 
extended, by placing his foot in front of the body and 
causing the centre of gravity to shift posteriorly behind the 
knee axis. Thus, in an attempt to place the centre of 
gravity in its more usual position certain proximal 
compensatory changes will take place. Indeed, the 
presence of a simultaneous fixed flexion contracrure of 
the knee, secondary to contracrure of the gastrocnemius 
and/or hamstring group or haemarthrosis of the joint, 
may force such changes on the patient. Under such 
circumstances, the patient is often seen standing with the 
hip and knee flexed. An exaggerated lumbar lordosis 
further aids an anterior shift of the centre of gravity. 
Together these compensations cause the patient to adopt a 
crouched posture. Often the patient suffers from discomfort 
in the lumbar, pelvic and thigh regions. Increased fatigability 
is common and progressive tightness of the hamstrings 
may occur. In the absence of pathology around the knee, 
the patient may compensate proximally by hyperextend- 
ing the knee leading to a genu recurvatum deformity.

Distal compensatory mechanisms can also occur. Some 
degree of loss of ankle dorsiflexion can be replaced by 
increased dorsiflexion of the forefoot on the hindfoot. 
This can only occur in certain positions of the joints of the 
hindfoot. When the subtalar joint is pronated, a degree of 
'unlocking' of the midtarsal joints occurs by allowing the 
axes of the calcaneo-cuboid and talo-navicular joints to 
approach a state of parallelism Under such circumstances, 
pronation at the midtarsal joint is translated into 
dorsiflexion about the oblique axis of these joints.

In severe equinus deformities, such compensation is 
unlikely to be effective or occur. The patient has an 
unstable 'toe-walkers' gait with a proximal flexed hip and 
knee and the hind-foot held in supination.

Some deformities can be compensated for by the adoption 
of a plano-valgus ('flat-foot') position with subtalar and 
midtarsal pronation. The foot has little shock absorbing 
capacity and causes excessive internal rotatory forces 
during the midstance phase of gait leading to strain on the 
ankle, knee and back. Between these two extremes of 
distal compensation possibilities, a spectrum of responses 
may be seen. These are characterized by the degree of 
hindfoot pronation on heel-strike, the amount of flatten 
ing of the medial arch and the timing of 'heel lift', which"is 
determined by* the amount of midfoot dorsiflexion.

Toe-walking1 gait is particularly inefficient. Without 
the ability to place the heel on the ground, the initial point 
of ground contact is the forefoot, 'primary toe-strike'. The
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resulting ground reaction force is placed anteriorly 
introducing an increased external moment tending to 
extend the knee joint. The stride lengthen is shortened.

In haemophilia, frequently multiple joints are involved 
in the same limb. Following knee bleeds, even in the 
absence of objective clinical and radiological features, an 
uncoordinated gait pattern with secondary influences on 
adjacent joints, including the ankle, have been noted [5]. 
An acute bleed into an ankle causes the hindfoot to 
assume an equinovarus position. Each subsequent bleed 
causes increasing contracture of the ankle plantarflexors 
and increasing atrophy of the ankle dorsiflexors. On 
elcctromyography, the inhibition of dorsiflexors and 
hypertonicity of plantarflexors as a result of chronic 
synovitis of the ankle has been demonstrated [6].

Clinical evaluation

A careful history and examination of the medical records 
will establish the pattern and site of bleeds and their 
treatment. Patients will indicate whether pain has been 
present and its site.

An equinus contracture of the ankle is obvious during 
careful clinical examination (Fig. 1). An inability to

Fig. 1. Clinical picture of haemophilic patient with equinus ankle 
deformity.

dorsiflex the ankle is frequently associated with wasting 
and weakness of the calf musculature. The presence of 
synovial swelling around the ankle joint should be sought 
and palpation of the anterior aspect of the ankle will 
indicate the presence of significant anterior osteophytes.

Undertaking Silfverskiold's test [7] will help to 
determine whether the deformity involves structures 
crossing the ankle alone or the knee and ankle (assuming 
an osseous cause has been excluded clinically and 
radiologically). The ability to passively dorsiflex the ankle 
with the knee flexed confirms the presence of a significant 
tightness of the gastrocnemius/plantaris complex. Failure 
to correct the deformity with the knee in either the flexed 
or extended position confirms that the pathology involves 
structures crossing the ankle joint only, although a 
significant contribution from the bi-articular structures 
(gastrocnemius/soleus) cannot be excluded.

The lumbar spine, hip and knee mobility should be 
observed and tested with both the patient upright and 
supine. The formal evaluation of muscle strength should 
include the whole lower limb and not be confined to 
below the knee. Hamstring tightness may accompany 
equinus deformities. Knee flexion deformities may occur 
as a direct result of knee joint pathology, hamstring 
contractures, gastrocnemius pathology or a combination 
of more than one. Differentiation between the causes 
requires clinical examination with the knee maximally 
extended and observing the effect of passively plantar- 
flexing the ankle fully and thus relaxing the gastrocnemius.

Active and passive ankle and hindfoot motion should 
be documented clinically. The authors find placing the 
patient in a prone position with the knee flexed (joint 
pathology allowing) helps relaxes the gastrocnemius and 
in attempting to differentiate between soft-tissue and osseous 
pathology. Goniometric measurement is facilitated and 
observation of plantar callus development easier.

The patient should be observed walking and, if facilities 
allow, a formal pedobarograph assessment of gait under 
taken.

The ankle and foot should be imaged. Initially plain 
radiographs will suffice. Standard AP ankle X-rays 
combined with lateral views of the joint in full 
dorsiflexion and plantarflexion allows objective measures 
of the excursion of the joint, assessment of the presence of 
anterior osteophytes and more generalized haemarthro- 
pathy. M.R.I, may reveal more subtle articular changes 
and allow a fuller assessment of the musculo-tendinous 
structures, but, in reality, is unlikely to significantly alter 
treatment.

Treatment

The treatment of equinus contractures is dependent upon 
aetiology. An osseous anterior impingement of the ankle
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will not respond simply to physical measures to stretch 
and strengthen soft-tissues. Frequently, particularly in 
adults, the causation is both osseous and soft-tissue. A 
treatment plan must be clear on which elements are being 
addressed and the likely outcome. An adequate clinical 
and radiological assessment cannot be overemphasized.

Factor replacement therapy

The advent of prophylactic treatment for patients with 
severe haemophilia has provided significant protection 
against articular and soft-tissue bleeds. The economic, 
medical and ethical arguments for and against this form of 
treatment is well documented in the Haemophilia 
literature [8];

In the absence of adequate prophylaxis, any ankle or 
soft-tissue bleed must be treated promptly with appro 
priate 'on-demand1 Factor Replacement. The frequency 
and appropriate dosage has become well established and 
outlined in the Haemophilia literature [9].

The role of the physiotherapist

The physiotherapist has a pivotal role in the prevention 
and treatment of equinus contracrures of the ankle.

Physical therapy is required as part of the treatment of 
acute bleeds in both the ankle and calf to help speedy 
resolution of the episode and minimize long-term 
complications.

Prompt local application of ice to joint and soft-tissue 
bleeds allows a local anaesthetic effect to take place and 
limits the amount of bleeding by inducing vasoconstric- 
tion. It can be used in a variety of means from simple 
crushed ice applied in towels to sophisticated commercial 
products such as Cryocuff (Air Cast Inc, Summit, NJ), 
which allows cooling and compression. Splints are useful 
in the acute stages to rest the joint in a functional position. 
The provision of crutches to prevent weight bearing is 
mandatory. Martinowirz [10] advocated transcutaneous 
stimulation as a means of controlling pain and allowing 
restoration of movement.

Once the acute episode has passed a graduated 
programme including stretching, strengthening, splinting 
and proprioceptive training can be organized. The 
physiotherapist can counsel the patient regarding the 
appropriateness of educational, occupational and recrea 
tional activities. Buzzard [11] outlined a rehabilitation 
programme for chronic synovitis, which can be equally 
applied to equinus deformities from nonarricular causes. 
Isometric exercises within the confines of comfort can be 
started as soon as haemostasis is achieved. Isotonic 
exercises without, and later with, weights follow. A later 
dynamic exercise with increasing load and dynamic 
isokinetic training with various resistances is introduced.
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Proprioceptive and flexibility exercises complete the 
programme.

Splints and orthotics

Splints rest joints in a fixed, preferably functional 
position. Orthotics stabilize and support joints and pans 
of the anatomy during activity.

Splints can be made out of traditional plaster-of-Paris 
or lightweight thermoplastic materials.

Buzzard [12] has demonstrated the beneficial effects in 
reducing ankle bleeds by the prophylactic use of Air- 
Stirrup splints (Air Cast Inc, Summit, NJ) in the young. 

Heijnen [13] described a number of available orthotics 
to stabilize the ankle during rehabilitation. These are 
useful particularly following joint bleeds and when ankle 
instability is a particular problem. Orthotics include 
elastic support from products such as Malleotrain 
(Bauerfiend U.K. Ltd, Aldershot, England), soft orthorics 
with proprioceptive enhancing properties, e.g. the Push 
brace (NEA International BV, Maastricht, Holland), and 
more semirigid supports such as the previously described 
Air-Stirrup splints (Air Cast Inc, Summit, NJ) and 
Malleoloc (Bauerfiend U.K. Ltd, Aldershot, England). 
For the maintenance of a neutral ankle following the 
correction of deformity secondary to anterior compart 
ment weakness or posterior compartment contracture, a 
moulded thermoplastic AFO (Ankle Foot Orthosis) can be 
worn in a normal shoe during normal ambulation.

The use of silicone heel pads in the treatment of 
haemophilic ankle and leg disorders is controversial. The 
pads act to absorb energy on heel strike. Heijnen [13] 
reported that this was beneficial in reducing ankle 
bleeding episodes and preventing and controlling synovi- 
dc change. In severe equinus deformities, heel-strike does 
not occur and the pads are clearly not useful. In early 
deformities, where heel-strike still occurs, they may 
perpetuate the deformity by preventing the tendo Achilles 
from moving through its potential full excursion during 
gait. Moreover, biomechanical studies by Seuser [14] 
demonstrated that the use of such pads, which immedi 
ately returned energy to the foot, produced higher angular 
acceleration of the ankle during gait. This increased 
acceleration led to higher joint loading, especially shear 
stresses, uncontrolled by calf muscles, which were unable 
to react swiftly enough. Potentially this may cause 
uncoordinated motion with abnormal stresses on restrain 
ing ligaments and impingement of synovium. The risk of 
further joint bleeds is clear.

Counselling

The problems of ankle and calf bleeds must be stressed to 
parents, carers and patients. Advice regarding suitable
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educational, sporting and later employment activities 
must be proffered. The ideal environment is during 
musculo-skeletal review clinics when the advice of a 
multidisciplinary team should be available [15].

Serial casting

Equinus contracturcs can be carefully and slowly cor 
rected with serial casts. Casts can be made of plaster-of 
Paris or fibre-glass. The casts should be well padded. 
Once correction has been obtained and rhe cast removed, 
a period of lightweight orthotic provision during the day 
and night splinting should follow for several months to 
prevent recurrence. Success is more likely in mild, recently 
acquired deformities in younger children. In areas of the 
world without facilities to contemplate invasive treat 
ment, carefully monitored casting regimes have prqven to 
be the most common form of management.

Surgical treatment

Any invasive treatment can only take place in an 
experienced centre equipped with appropriate Factor 
Replacement treatment to ensure adequate haemostasis 
in the peri-operative period.

Patients need to be counselled carefully regarding the 
nature of the surgery, the postoperative rehabilitation 
regime, and the patient's expectations.

The patient's age, general health, severity of deformity, 
presence of other musculo-skeletal problems, and motiva 
tion are all factors significantly affecting outcome.

The exact procedure should be selected to correct the 
specific condition causing the equinus deformity.

Tendo achilles and gastrocnemius lengthening

For significant equinus deformity caused by tightness of 
the posterior compartment musculo-tendinous structures 
some form of release and lengthening is required if 
conservative therapy has failed.

If the disability appears to be caused by contractures of 
the gastrocnemius alone, a distal recession of the 
gastrocnemius aponeurosis can be undertaken. Fulp and 
McGlamry [16] were the first to describe its use for 
nonspastic conditions. A tongue-in-groove lengthening 
technique has been advocated with varying views on 
whether the tongue should be proximal or distal. Downey 
and Banks [17] reported good long-term results in 
nonspastic conditions with no evidence of muscle weak 
ness as long as the lengthening was not excessive and the 
tongue was distally based.

Lengthening of the tendo Achilles treats most equinus 
deformities. The surgical options include whether the 
procedure should be undertaken subcutaneously or open.

Subcutaneous techniques have obvious attractions 
because of the minimal incisions and relative speed of 
surgery. Various techniques have been advocated.

A three-level partial tenotomy is usually recommended 
with medial cuts proximally and distally and an 
intermediate lateral cut. Gentle pressure will allow the 
tendon to 'slide' and the ankle should be corrected to 
neutral.

Open surgery allows more extensive corrections. A Z- 
plasry lengthening is normally used. The lengthening may 
be undertaken using frontal or sagittal plane tenotomies. 
Sagittal plane lengthening allows preferential pull on 
either side of the insertion. A supinatory pull can be 
effected by using a distal cut placed laterally to resist an 
associated plano-valgus deformity and vice versa. In 
addition, an open procedure can allow a posterior ankle 
capsulotomy to be undertaken simultaneously in severe 
deformities.

Post-operatively, the leg is casted below-knee in the 
corrected position until healing has occurred. A period of 
immobilization of six weeks is usually required. Ortho- 
tics, night-splints, and physiotherapy are required follow 
ing cast removal.

The potential complications of lengthening procedures 
are numerous. The area is prone to poor vascularity and 
wound breakdown and requires meticulous surgical 
technique. Sural nerve injury is relatively common. Post 
operative haemaromas occur easily. Post-operative adhe 
sions can affect the long-term result. Recurrence of the 
deformity may occur if a postoperative rehabilitation 
programme is not followed. Accentuation of calf weak 
ness has been reported. Schoenhaus [18] reported a 15% 
reduction in triceps surae strength following a tendo 
Achilles lengthening and 10% reduction following distal 
gastrocnemius recession.

Synovectomy

Chronic synovitis will ultimately destroy the involved 
joint. Its early eradication, prior to irreversible chondral 
change can promote comfort, diminish future bleeds and 
allow restoration of joint movement and ambulation.

It can be achieved by irradiation, chemical or surgical 
means. Rifampicin has been used to achieve chemical 
synoviorthesis with good reported results [19]. Radio 
active synviorthesis can be achieved by implanting 
colloids within the joint, such as Au-198, Y-90, P-32, 
and Re-186). This has proven particularly useful for 
patients with Factor Inhibitors for whom surgery would 
be particularly hazardous [20],

Most synovtctomies, however, are undertaken surgi 
cally, either open or arthroscopically. For the latter, joint 
distraction is mandatory to allow thorough inspection of 
the ankle.
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Anterior osteopbytectomy

An osseous block to dorsiflexion of the ankle caused by 
the presence of osteophytes on the anterior ribial ridge 
and talar neck can be removed surgically (Fig. 2).

Their presence is usually a manifestation of degenera 
tive changes within the joint. Their removal is likely to be 
met with greatest success in chose cases where there is 
minimal damage elsewhere within the joint [21,22]. 
Surgical excision can be performed arthroscopically or 
by open arrhrotomy and can be accompanied by other 
procedures such as synovectomy.

llizarov technique

For cases with severe equinus contractures of the tendo 
Achilles, gradual correction of the deformity by the use of 
an external fixator of the llizarov circular frame variety 
can be used (Fig. 3). A two ring construct for the tibia and 
a foot plate attached to the hindfoot and metatarsals is 
utilized. 2 hinges, whose axis is carefully aligned with that 
of the ankle over the body of the talus, link the 
component parts. Initial distraction of the joint is required 
to prevent crushing of the articular surfaces during 
correction. The correction is 'powered' by a threaded 
rod placed either anteriorly or posteriorly. An attempt 
should be made to bring the ankle into slight dorsiflexion

Fig. 2. Lateral X-ray of ankle with anterior osteophytes causing 
osseous impingement to dorsiflexion.

Fig. 3. Clinical picture of llizarov external fixator correcting euqinus 
deformity.

(a 15 degrees). The time to achieve this depends upon the 
degree of the initial deformity. Once correction has taken 
place, the transmetarsal wire can be removed to allow 
plantigrade weight bearing with the frame for a further 6- 
8 weeks.

Arthrodesis

Under certain circumstances, an arthrodesis of the ankle 
joint may be required to produce a neutral ankle and 
hindfoot which is comfortable for weight-bearing and 
propulsion.

An equinus ankle caused by a neurological abnormality 
or ischaemic lesion of the anterior compartment of the leg 
may not be correctable because of the absence of a healthy 
tendon suitable for transfer. Similarly, an equinus ankle 
secondary to advanced ankle arthropathy will be better 
treated by an arthrodesis, which is capable of correcting 
deformity and eliminating pain. A variety of techniques 
can be applied including arthroscopic and open methods. 
Various methods of fixation can be used including 
cannulated screw systems or external fixator devices. 
The final choice depends upon surgical experience and the 
degree of damage and congruity of the joint. Ribbans [21]
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reviewed a series of papers on haemophilia ankle 
arthrodesis and reported an overall nonunion race of 10%.
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Title: INFECTION IN HIV+ve HAEMOPHILICS UNDERGOING JOINT 

REPLACEMENT. IS THE RISK TOO GREAT?
Authors: WJ.Ribbans, J.Hicks, R.Miller, P.Giangrande, J.Wiedei,

C.Thomason III, J.Yorlc, G-Torri, B.Buzzard. 
Institution/city: Northampton, Royal Free, Oxford and Newcastle (U.K.),

Denver and Chapel Hill (U.S.A.), Sydney (Australia) and Milan (Italy).

A review of published literature on joint replacement in haemophilia patients has 
revealed 715 procedures for study. 663 (93%) were primary procedures. The 
distribution of primary procedures is: knees 70%; hips 25%; shoulders 1.4%; elbows 
3.2% and ankles 0.6%. The difficulty of surgery, the possibility of postoperative 
bleeding within the joint and at distant sites and the more recent exposure of patients 
to HIV conspire to increase the risk of early and/or late sepsis in replaced joints. 
Caution has been urged by many centres with regard to the question of joint 
replacement in HIV patients. 145 (20%) of patients reported in the literature were 
known to be HJV+ve at the time of surgery or were known to have developed HIV at 
a later stage. The remaining 80% were HTV-ve at the time of surgery, not stated or 
status unclear (although a number may be assumed to be HIV+ve). Within an 
average follow-up period of 4.15 years (range 0.25 - 10 years), the known infection 
rate was 7.54% at an average time post-operatively of 44 months. In the HTV+ve 
group, the rate was 11.7% compared to 6.4% in the group not known to be HTV+ve. 
A group of 70 HIV+ve patients recruited retrospectively from 7 centres in 4 
countries was available for more detailed study. The CD4 count pre-operatively was 
available for 47% of procedures with an average of 0.37. The follow-up was an 
average of 5.8 years with a range of 0.1 - 20.8 years. Patient survivorship at 10 years 
post surgery was 69%. The infection rate was 21.2% in this group at an average 
post-operative time of 21 months.
Joint replacement in HIV+ve patients remains a rare event with most experience 
gained in haemophilic patients. This multi-centre study represents the largest 
reported group in the literature to date. The increased risk can be evaluated by 
comparison to the "normal11 population and HIV-ve haemophilias. Control of sepsis 
can be difficult. Thorough counselling of patients contemplating undergoing joint 
replacement with a compromised immune system secondary to HIV is necessary.
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Hqemophilia Is a disabling condition which can lead to severe 
arthropathy with pain, loss of range of movement and loss of function 
Twenty six total knee replacements (TKR) have been performed on 2D 
severely affected patients with haemophilia at the Royal Free Hospital 
Haemophilia Centre since 1983.

Method
Information on patients was collected using case notes and physical 
examination or telephone Interview. Details were collected on patients 
age at time of operation, length of follow up, type of haemophilia, HIV 
status, type of prosthesis used, whether manipulation under 
anaesthetic was required, use of CPM, hospital stay, HSS score and 
ROM pre and post operatively, post operative and late complications. 
Results of a recent Quality of Ufe Questionnaire completed by patients 
was also reviewed.
Results
The main reason for operation was severe pain, loss of function and 
failure of conservative management. Follow up ranged from 6 months 
to 15 years. Four patients have undergone bilateral procedures, one at 
the same operation. Three patients have undergone revisions, one 
due to Infection and two due to loosening. Ten patients are HIV positive 
and a further 3 patients have died due to HIV disease. All patients 
reported relief of pain following surgery. Improvement In range of 
movement Is less predictable and may depend on type of prosthesis 
used and severity of arthropathy prior to surgery. Hospital stay tends to 
be longer than for other patients undergoing TKR due to the slower 
recovery. The QOL questionnaire demonstrated that the patients had a 
lower-quality of life compared with normal subjects, but this tended to 
relate to other joint problems and other illnesses rather than the TKR.

Conclusion
Overall the'results demonstrate that there Is an Improvement In pain 
and function and patients are satisfied with Ine results of surgery. The 
results suggest that TKR is useful in patients with disabling knee 
arthropathy and Improvement Is maintained long term. _______
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effective and worthwhile research.
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CHAPTER 4

Biomechanical Research in Haemophilia
A SEUSER. T WALLNY, G SCHUMPE, H H BRACKMANN AND W I RIBBANS

INTRODUCTION

Bleeding episodes in patients with haemophilia occur mainly (80%) i 
the locomotor system. The progression of blood-induced arthropath 
is much faster than that of normal osteoarthritis. With insufficient fa( 
tor substitution the development of a 'target joint' is likely. The princ 
pal haemophilic joints are the knee, ankle and elbow. Much researc 
has taken place in the field of morphologic pathology, surgery, consen 
ative treatment and radiology with the development of scoring systerr 
and new procedures [1-13]. The existing systems have never been eva 
uated or correlated to joint function. We know from biomechanic; 
motion analysis of healthy persons and patients with osteoarthritis the 
the locomotor system is highly sensitive to external influences. Sma 
changes in function can produce enormous joint loading that is nc 
detectable by clinical or radiological examination.

A number of important biomechanical questions arise from the highl 
individual progression of haemarthropathy:
1 Is there a correlation between clinical or radiological scores and joir 
function?
2 Does motion analysis assist in making therapeutic decisions?
3 Can" specific motion data be used to estimate the risk of bleedin 
into or loading of a joint?
4 Is there a specific, clinically undetectable, restriction of function th; 
we can diagnose with motion analysis and help to optimize conserv; 
tive treatment?
5 How sensitively does a haemarthropathic joint react to external m; 
nipulation (for example, training machines, silicone heel cushionini 
infra-articular therapy)?

An analysis of the biomechanics of human movement is fundamei 
tal to understanding normal and pathological function. Although mar 
parameters can be used to describe the biomechanics of human mov< 
ment, there are several kinematic and kinetic parameters that are pa 
ticularly relevant to the understanding of the pathomechanics of hurna 
movement. The kinematics of human movement (joint kinematics) 
normally described in terms of relative angles between adjacent lirr.
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segments. In practice, human gait is most often described in terms of 
motion in the sagittal plane of adjacent limb segments (flexion-exten 
sion motion patterns) [14].

Joint kinetics is the study of the relationship between force and mo 
tion. The motion of the skeletal system is the result of a balance be 
tween external and internal forces. The external forces of the skeletal 
system include gravity, inertia and foot-ground reaction forces during 
walking. Internal forces are created by muscular contraction, passive 
soft-tissue stretching and bone contact in joint articulations. At any 
instant during walking or any activity of daily living, the external forc 
es and moments must be balanced by internal forces and moments. 
Joint kinetic studies include: interpretation of joint moments, factors 
influencing joint moments, moment magnitudes during the activities 
of daily living, and direct measurements of joint loading during func 
tion [14-17].

ULTRASOUND TOPOMETRY

On-line motion analysis was performed with the Original Ultrasound 
Topometer (UST, Bonn, Germany). This analysis system is based on 
measurement of the elapsed time of ultrasound impulses from a trans 
mitter to four receivers [18,19] fixed in a frame. Knowing the four elapsed 
times of each ultrasound impulse from transmitter to receiver, the com 
puter calculates the exact location of the transmitter with an accuracy 
of < 1 mm. As many as 12 different ultrasound transmitters can be used 
simultaneously. The small ultrasound transmitters are fixed on anatom 
ically relevant points. For joint analysis we use three transmitters above 
and three below the joint. We place the transmitters only on bony parts 
to decrease the influence of muscle movement. All recorded data can 
be processed with special software, providing analysis of the relative 
joint angles, angular velocity and angular acceleration to be shown in 
any of three dimensions. In addition, we can measure the roll and glide 
mechanism of the knee joint related to the joint angle.

THE KNEE
The functional key for understanding the kinematicsuf the knee is the 
role and glide mechanism [20,21]. The roll and glide mechanism is a 
product of all the joint structures including ligaments, cartilage, menis 
ci, bones and, most importantly, the muscles. It represents the basics of 
the inner joint function in muscle-controlled joints such as the knee 
joint. We measure the specific changes of the roll and glide mechanism 
by measuring the tilt of the tibia during knee flexion, indicating rolling 
on the fixed femur. If the tibia keeps its position during the whole range 
of movement, it represents pure gliding. Normally, we find between 
20° and 30° of tibial tilt distributed throughout the range of movement 
(Fig. 4.la). The roll and glide ratio during knee motion is dependent on 
the different loading situations. We produce more rolling if we push a 
weight with our foot (closed chain) and more gliding by pushing it 
with the anterior part of the tibia (open chain). With increasing weight 
the rolling increases as well (Fig. 4.1b).
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Fig. 4.1 Roll and glide curves. Tibial angle 
versus knee flexion, (a) Roll and glide 
curve in normal individual on leg press 
machine with unilateral loading of 10kg. 
Note gliding motion especially during 
flexion between 60° and 85°. (b) The same 
individual with maximum loading. Note 
rolling motion throughout the range of 
movement, (c) Left knee of the same 
patient, graded Pettersson 0 but with 
disturbed kinetics: rolling between 50° and 
70° of flexion, negative rolling between 
70° and 85° of flexion, (d) A different 
patient graded as Pettersson 8 but with a 
good distribution .of rolling throughout the 
range of movement.

We examined patients in different stages of haemarthropathy undi 
specific loading conditions. They performed a unilateral exercise pn 
gramme on a leg press machine [22] with increasing weight startir 
with 10 kg up to an individual maximum. An additional endurance te 
was performed with 60% of the maximum weight. The test ended whe 
the patient felt exhausted. All haemophiliacs showed a diminished rol 
ing and increased gliding motion. Repeated trials with the same weigl 
showed a high degree of variation in the roll and glide curve, a sign ( 
disturbed coordination. In the severely disturbed joints we detecte 
'negative rolling' similar to the wheels of a car that drives up a steep hi 
and then rolls backwards.

Increased gliding and 'negative rolling' (Fig. 4. Ic) indicated a disturhe 
inner knee motion with the loss of polycentric motion and a sagitt 
loading of the joint. We were able to demonstrate that the biomechai 
ical data from motion analysis did not correlate with clinical scores an 
radiographic findings. A 'Pettersson 8' knee joint does not necessaril 
have a disturbed inner knee function (Fig. 4.Id). Conversely, we sa' 
'healthy joints' (Pettersson score 0) with just one bleeding episode bi 
highly disturbed inner joint motion. The roll and glide mechanisi 
characterizes the inner knee motion and aids in detecting function; 
disturbances and in optimizing conservative treatment. We can ident 
fy the exact location of the disturbance at different times during tt 
knee flexion cycle and use the information for effective treatment. Coi 
trol analysis will show the changes and indicate the need for surgery 
the monocentric character of the joint cannot be influenced by cor 
servative treatment due to severe structural damage.
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In another study, we used the roll and glide mechanism to investi 
gate the influence of intra-articular hyaluronic acid on the knee joint. 
The controversial role of intra-articular hyaluronic acid on joints has 
been extensively reported [23-32]. Motion analysis was performed in 
addition to two knee scores and the Pettersson score. Whereas the clin 
ical and radiological scores did not show significant changes, the roll 
and glide curves before and after therapy did. Although the monocen- 
tric character of the curves did not improve, we saw a significant reduc 
tion of 'negative rolling', a significant improvement in coordination 
and an increase in the range of movement. This apparent positive in 
fluence of the hyaluronic acid on the health of the synovium correlat 
ed with the subjective improvement felt by the patient.

In addition to the roll and glide curves, angular velocity and accelera 
tion (Fig. 4.2) give us a deeper understanding of joint loadirig. From phys 
ics, we know that force equals mass times acceleration. If the mass is 
constant, acceleration is proportional to the acting forces! Sudden accel 
eration or force peaks can harm the joint because the muscles are not fast 
enough to react and protect! The normal distribution of joint velocity 
and acceleration under load in one extension-flexion cycle is symmetric 
(Fig. 4.2b). The maximum values for angular velocity and the maximum 
values of angular acceleration are similar in extension and flexion. Loss 
of this distribution is pathognomonic for poorly balanced joints. In the 
hyaluronic acid study we were able to demonstrate that the angular ve 
locity and acceleration were restored symmetrically after therapy.

01 2 34 56 78 9 10 11 12

-100

Time (s)

Fig 4 2 Anqular acceleration of a patient with severe haemarthropathy on the leg press 
machine, (a) Before treatment: note loss of rhythm and increased values for acceleration 
during flexion (200'/s2) versus extension (80°/s2) in the same cycle, (b): After treatment 
with hyaluronic acid the patient showed motion symmetry in all measured extension- 

flexion cycles. Ex=extension; Flex=flexion.
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In patients with haemophilia there is a disturbed balance between 
load and stability under different loading conditions of the joints. Dur 
ing everyday activities, as well as during exercise, care must be taken to 
minimize negative stress on the joints. We were able to demonstrate 
that these patients should not use selective extension-flexion training 
machines that provide exercises in an open chain. Training in a dosed 
chain, for example, on a leg press, is most suitable to achieve a maxi 
mum training benefit with a minimum of negative impact on the knee 
joint.

A comparison of results from walking on a treadmill at 3 and 5 km/h 
and jogging at 7 km/h, of isokinetic training in the open chain, and of 
leg press training in a closed chain, revealed that leg press training leads 
to the lowest acceleration values. This form of exercise produces only 
one-seventh of the acceleration during walking at a speed of 3 km/h. 
The highest values for angular acceleration were produced during iso 
kinetic training in the open chain. Closed chain exercise shows all the 
biomechanical characteristics of normal gait and offers, importantly, a 
minimal angular acceleration. In cases of previously damaged haemo- 
philic joints, maximum training has to be achieved with a minimum of 
physical stress to the joint.

There have been no investigations into the role of active rotation in 
the knee joint published in the haemophilia and/or biomechanical lit 
erature. We examined 10 healthy persons to get a better understanding 
of the normal rotational capacity of the knee joints, and compared the 
results with the knee joints of 10 patients with haemophilia in differ 
ent stages of haemarthropathy graded using the Pettersson score. The 
patients were asked to perform a maximum external rotation with the 
knee bent at 90°. Next, they were asked to extend the knee joint slowly, 
keeping the maximum rotation during the whole extension arc. The 
same procedure was performed with maximum internal rotation. Both 
knees were examined.

The knee joint showed a specific rotation pattern. The average rota 
tional capacity for external rotation of a normal knee in our 20 knees 
was 30 ±3°. It showed a sigmoid curve characterized by a maximum 
rotational capacity at 80 ± 10° of flexion. We saw a rapid linear decrease 
towards extension with nearly no rotation in full extension. The aver 
age rotational capacity for the internal rotation of a normal knee was 
31 ±4° in our trial. Again, it showed a sigmoid curve characteristic with 
a maximum rotational capacity at 90 ±9° of flexion. We saw an initial 
rapid loss of rotational capacity with a slower linear decrease towards 
extension and virtually no rotation in full extension. Even slight inju 
ries have a long-term influence on joint kinematics. A knee joint with a 
rotational injury 3 weeks previously and no overt sign of symptoms- 
showed remarkable changes in rotation. Rotation in both directions 
showed a loss of curve characteristics and diminished ability to rotate. 
Repeated trials showed large variations in the curve characteristics.

In haemophilic patients the knees are even more disturbed. For ex 
ample, a patient with a Pettersson score of 7 in the left knee and an 
extension deficit of 10° had external rotation of 28° with only a slight 
loss of curve characteristic. The internal rotation was reduced by 10°. 
The right knee had a Pettersson score of 0 and an extension deficit of
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5°. We observed 17° external and 18° internal rotation. The functional 
capacities of the knee did not mirror clinical or radiographic scores. 
External rotation of the knee seems to be more involved than internal 
rotation. The less involved knee joint requires the same intensive ther 
apy as the affected knee to improve its biomechanical profile (see sec 
tion on 'The elbow', p. 33).

THE ANKLE

Shock absorption becomes very important in damaged joints with de 
stroyed cartilage and progressive muscular imbalance as in haemarthrop- 
athy. The ankle joint is not predictable in its reaction to external stresses. 
Biomechanical trials using gait analysis showed that silicone heel cush 
ions do have not the predicted shock-absorbing effect on the ankle joint 
during gait [33-43].

We examined 20 ankles of 10 haemophilic patients in different stag 
es of haemarthropathy of the ankle. Patients with acute bleeding, chronic 
synovitis, pain, flexion or extension contraction of the ankle joint or 
other acute illnesses were excluded. Clinical examination was used to 
measure the range of motion of the tibiotalar and the subtalar joint. 
Radiographs of the ankle were taken and the Pettersson score was used 
for interpretation. All the patients showed differences to normal ankle 
motion during stance due to their different stages of haemarthropathy.

The gait pattern changed dramatically with a silicone heel cushion 
ing. When walking on the treadmill at a velocity of 2 km/h the angular 
velocity of the ankle was found to be increased when wearing heel cush 
ioning, producing twice the acceleration at the ankle joint. The influ 
ence of heel cushioning diminished with restricted ankle motion. Ankles 
in late stages of haemarthropathy, severe radiographic changes and 
markedly restricted range of motion in the tibiotalar and subtalar joints 
were not influenced by wearing a heel cushion. Their gait pattern with 
and without the heel cushion was the same. Those end-stage joints had 
lost the capacity to react any more to external forces. Gait analysis of 
the corresponding knee joints, however, showed that compensation took 
place proximally and resulted in 'false movements', higher angular ve 
locities and accelerations and therefore higher loading of these joints. 
The better the condition of the ankle, the bigger and more detrimental 
was the influence of heel cushioning on ankle joint and gait pattern.

Silicone is a very flexible material. When it is put under pressure it is 
compressed and stores potential energy. At the moment of pressure re 
lease, the stored energy will again produce kinetic energy. This kinetic 
energy is able to influence the motion of the ankle during gait. As the 
energy is not strong enough to lift the heel, the first impact is on the 
advancement of the tibia relative to the talus and on subtalar motion. 
The muscles are not fast enough to react adequately to the unusual 
situation. Therefore, they cannot act and stabilize the foot but have to 
react to the external force produced by the kinetic energy of the heel 
cushioning. This reaction is uncoordinated and produces higher joint 
angles, a higher angular velocity and a higher angular acceleration in 
the ankle joint. A higher acceleration is related to a higher loading of 
the joint. This additional movement and the excessive dorsiflexion take
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extra time to happen, producing a longer contact time of the heel, 
influences the whole gait cycle.

A haemophilia joint which already shows subclinical changes du 
former joint bleedings is not able to compensate the additional fo 
produced by the heel cushioning (even if there is no clinical evide 
of motion restriction or muscle weakness). In an ankle joint with a 
degree of haemarthropathy, there is a distinct difference in compari 
with normal gait due to a subtle loss of soleus elasticity and tibi 
anterior dysfunction. The muscles cannot react in time and, at its r 
ural limits, movement of the joint is restricted by passive struct; 
such as ligaments and the joint capsule. Without muscular control, 
ankle joint is loaded with shear forces and the uncoordinated mot; 
may cause impingement of the synovial tissue, which is a potentic 
major determinant for joint bleeding in haemophilia.

THE ELBOW

The radiohumeral joint is the site of 80% of the first symptoms in t 
elbow joint, and 40% of patients who develop restriction in elbow fit 
ion show a diminished rotational capacity as well. These changes i 
pear difficult to control even with intensive conservative treatrm 
[44-49].

We examined rotation of the elbow joint. The results show that th< 
is a particular distribution pattern for the whole range of rotatii 
throughout the extension-flexion arc of the elbow. In the healthy cc 
trol group, there is a nearly linear increase in supination capacity wi 
increasing flexion, and a decrease of pronation. During elbow exte 
sion, pronation capacity is increasing and supination decreasing. T 
mean of maximum pronation was 102° in maximum extension and 7 
in maximum flexion. A maximum of 117° of supination was reached 
a flexion of 130° and a minimum of 72° in complete extension (Fig. 4.3;

In the haemophilic elbow, we detected abnormalities in both magr 
tude and curve characteristic (Figs 4.3b and c). There was no correlatic 
between clinical or radiological findings. Even elbows with 'Petterssc 
0' joints showed changes in distribution of rotation and diminish* 
rotational range of movement (Fig. 4.3b). We have to conclude that eve 
slight disturbances in the elbow joint, causing clinically undetectab 
changes in muscle and ligaments, will result in a functional patholog 
Early physiotherapy with special attention to rotation throughout tl 
whole flexion is mandatory to prevent progressive and irreversible joii 
damage.

Even if there is no motion restriction in the extension-flexion ar 
there may already be a severe loss of rotational ability. From a biomt 
chanical point of view, the knee and elbow need maximum ability t 
rotate to keep the surfaces congruent throughout the whole range ( 
motion. Loss of rotation disturbs the natural inner joint kinematic 
and produces shear forces which increase the loading of the joint an 
may lead to more bleeding episodes. Physiotherapy therefore needs t 
focus on rotational motion in every bending position of the kne 
(Fig. 4.1) and elbow joint.
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Fig. 4,3 Supination versus elbow flexion, (a) Normal distribution with nearly linear 
increase of supination during flexion, (b) Patient graded Pettersson 0: almost normal start 
till 80° of flexion, then loss of supination ability instead of a further increase. Range of 
movement for supination is also diminished, (c) Patient graded Pettersson 1 with extension 
restricted to 35°. Linear increase of supination till 65°, then decrease till the end of flexion. 
Error bar = mean ± SD.

CONCLUSION
Biomechanical research in haemophilia is still in its infancy. As haemo- 
philic arthropathy presents a variety of symptoms, we need to examine 
more patients in order to understand more about the functional pa 
thology of joints. The existing biomechanical motion data teach us that 
there are more complex aspects of joint kinetics than can be under 
stood from superficial clinical or radiological observation. Biomechan 
ical diagnosis and motion analysis are of growing importance, especially 
in chronic illnesses. To understand the locomotor system, we need a lot
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more information than the traditional diagnostic scoring systems cat 
offer. As we deal with dynamic problems, motion analysis will be ; 
useful tool for objectively planning and monitoring successful therapy
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CHAPTER 19

Surgical Complications in the 
HIV-positive Haemophilia Patient

L HICKS AND W I RIBBANS

INTRODUCTION

Surgical procedures in patients with haemophilia are usually undertak 
en in specialist centres, where the specific risks are understood. The 
primary aim is to prevent bleeding complications, but secondary aims 
address the risks of other complications, such as those associated with 
severe soft-tissue contractures, bone loss and immune compromise [1,2]. 
Surgery in HIV-positive haemophilic patients requires additional evalu 
ation, as the pattern of immunosuppression, co-morbidity and thera 
peutic regimen further affects the risk profile. The extent of the problem 
of HIV infection varies geographically, and the prevalence of HIV infec 
tion in many haemophilic populations is naturally declining with time. 
However, this decline is slowing as a result of effective anti-retroviral 
treatment regimens which are able to suppress HIV infection and thus 
prolong life. As a result, we are seeing increasing numbers of HIV-posi 
tive haemophilic patients in whom elective orthopaedic procedures may 
be indicated, and small numbers in whom surgery is required following 
trauma. In this chapter, we address the potential complications arising 
from any surgery in such patients; complications associated with spe 
cific procedures are dealt with in the relevant chapters.

INFECTIOUS COMPLICATIONS

Postoperative infection is the most significant additional risk applica 
ble to haemophiliacs who are HIV-positive, although HIV-negative hae 
mophiliacs are already more prone to such infections than the normal 
population (see below). Much of the work published on infection fol 
lowing orthopaedic procedures relates to joint replacement, and we will 
consider this first.

Arthroplasty

In a review of the medical literature conducted in 1998,45 publications 
presenting the results of total joint replacement in patients with hae 
mophilia, reporting 715 procedures, were identified. Of these proce-
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dures, 663 (93%) were primary arthroplasties; the remainder were revi 
sions. Of the primary procedures, 70% were knee replacements, 25% 
hip replacements, 1.4% shoulders, 3.4% elbows and 0.6% ankle replace 
ments. The average age of patients at the time of surgery was 39.1 years, 
with average duration of follow-up 4.2 years (range 0-23 years). Of the 
311 patients in whom the type of haemophilia was stated, the distribu 
tion was 91% haemophilia A, 7% haemophilia B and 2% von Wille- 
brand's disease.

In 145 (20%) patients, a positive diagnosis of HIV infection was made 
either before surgery or during the follow-up period. In the remainder 
of cases, the HIV status was not given (the majority), or stated as HIV- 
negative (this group subsequently referred to as 'HIV-negative'). Aver 
age CD4 count preoperatively was 220 cells/mm3 (range 100-380), but 
CD4 counts were stated for only 10 of 145 procedures. Overall, infec 
tion was reported as a complicatioa in 7.2% of the primary arthroplast 
ies. For specific joints, infection rates were 6.7% of knee replacements, 
8.5% of hips and 14% of elbow replacements. In patients specified as 
HIV-positive, the infection rate was 11.7%. Average elapsed time to the 
diagnosis of infection was 27 months (range 1-60 months) in the 'HIV- 
negative' group, and 67 months (range 0-252 months) in the HIV-pos 
itive group. Overall average time to infection was 51 months. Only a 
single case of infection was reported in the 11 studies completed before 
1979 [3], which may reflect lower infection rates prior to HIV.

Organisms isolated in the 'HIV-negative' group were predominantly 
Staphylococcus epidermidis, Staphylococcus aureus and Pseudomonas aeru- 
ginosa. One organism, Staphylococcus aureus, predominated in the HIV- 
positive group, although many different infecting organisms have been 
reported, including one report of Candida parapsilosis infection [4].

A multicentre study into infection rates following arthroplasty in 
HIV-positive haemophiliacs has been undertaken, with contributions 
from eight centres in the UK, US and Australia. One hundred and two 
arthroplasties in 73 HIV-positive patients were identified. The distribu 
tion of joints was similar to that published in the literature - 73,6% 
knee replacements, 25.3% hip replacements and 1% shoulder replace 
ments. There were 91 primary arthroplasties and 11 were revision pro 
cedures. The average age was 39 years (range 22-60 years), and average 
duration of follow-up was 5.7 years (range 0-20.8 years). In 92% of 
patients a diagnosis of haemophilia A was given, with 3% having hae 
mophilia B, and the diagnosis was not stated in 5%. Most (88%) had 
less thanl% factor VIII or factor IX activity, 4% had 1-5% activity, with 
1% having 5-10% and 1% having 10-50% activity; the rest not stated.

The patient was diagnosed HIV-positive prior to surgery in 52% of 
the procedures and in 36% the diagnosis was made after the operation; 
for 12% the date of diagnosis was uncertain. Following primary proce 
dures the deep sepsis rate was 18.7% (17 out of 91 procedures), and 
following revision procedures it was 36.3% overall; 43% (3 of 7) when 
revised for sepsis and 25% (1 of 4) when revised for other causes, The 
mean time to the diagnosis of sepsis following primary procedures was 
47 months (range 2-190 months) postoperatively.

In a separate study, Ragni et al [5] studied a subset of HIV-positive 
patients in whom the CD4 count was below 200 cells/mm3 and found

129



ORTHOPAEDIC SURGERY

an incidence of nine immediate and early infections following 34 total 
joint arthroplasties (26.1%), although they excluded a further four in 
fections which occurred 2-10 years later following unspecified ortho 
paedic procedures. These figures should be compared with quoted 
infection rates of up to 1.5% following arthroplasty in the normal pop 
ulation, which are considered acceptable [6]. The mean time before deep 
sepsis was diagnosed, in both the literature and in the multicentre study, 
was 5 years, representing a high proportion of 'late' infections. This 
follows the tendency of HIV-positive patients, particularly as immuno- 
suppression increases, to develop distant foci of sepsis which can seed 
to an implant at any time.

Preoperative CD4 counts were available for 49% of procedures with 
a mean CD4 count of 390cells/mm3 (range 30-1300). Of the-81 proce 
dures where infection did not develop, 42 (52%) had CD4 counts meas 
ured preoperatively, with a mean value of 400 cells/mm 3 (range 
90-1210). In the 21 procedures which were complicated by infection, 
eight (38%) had known preoperative CD4 counts, with a mean value of 
310 cells/mm3 (range 30-1300). The mean logarithmic CD4 count was 
significantly lower in the infected group (-22.42 vs. -21.78, t-test, 
P<0.01). Where organisms were grown (7 out of 21 infected cases), in 
five cases these were Gram-positive cocci, and in the other cases diph- 
theroids and Klebsiella species were isolated.

Other procedures

The literature available on infection following other orthopaedic pro 
cedures consists mainly of isolated case reports, but HIV-positive indi 
viduals are certainly more prone to develop sepsis following such 
procedures. Even without surgery, it appears that the joints of HIV-pos 
itive patients are more subject to infection than those of seronegative 
haemophiliacs; septic arthritis in native haemophilic joints was extreme 
ly rare prior to the appearance of HIV, and although less than 50 cases 
have been reported, the risk appears to increase several-fold with HIV 
infection [7]. The spectrum of infecting organisms includes Salmonella 
and fungal species, rarely found in .HIV-seronegative individuals.

GENERAL COMPLICATIONS ASSOCIATED WITH HIV INFECTION

Although we have been concerned primarily with complications aris 
ing as a result of surgery, any physician caring for patients with HIV 
must be aware of the range of clinical events which are associated with 
HIV infection, independently of whether surgery has been performed. 
These include pneumonias, particularly with Pneumocystis carinii and 
mycobacteria such as M. avium-intracellulare and M. tuberculosis, diar 
rhoea, neurological diseases including subacute encephalitis (manifest 
ing as dementia) and peripheral neuropathy, and certain malignancies. 
The first presentation of these may be around the time of surgery, or 
during follow-up, and the surgeon should remain alert to these possible 
diagnoses. They are generally associated with advanced disease, but not 
exclusively.
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Co-morbidity

Many patients who became infected with hepatitis B and/or hepatitis C 
have become chronic carriers. Although in the acute stages of infection 
there may be extrahepatic manifestations including arthropathy, in the 
chronic stages the pathology appears confined to the liver except in 
end-stage disease. It is the risk to healthcare workers that is particularly 
important, and only those with proven immunity to hepatitis B should 
come into contact with carriers, as this disease is far more infectious 
than HIV.

HIV disease progression

The extent to which surgical procedures may influence HIV progres 
sion has been studied by several authors [8,9]. No significant difference 
in CD4 cell count or in clinical disease progression, including the de 
velopment of AIDS, has been demonstrated in HIV-positive patients 
undergoing both orthopaedic and non-orthopaedic surgical procedures, 
when compared with patients not undergoing such procedures.

Pharmacological factors

In addition to complications associated with haemophilia treatments 
already discussed, patients with HIV infection taking anti-retroviral drugs 
may be subject to further risks of complications. A new class of agent, 
the HIV protease inhibitors, has recently been introduced, and their 
action may complement the existing reverse transcriptase inhibitors in 
controlling the effect of HIV. There have been reports of patients who 
take protease inhibitors developing bleeding problems, apparently de 
spite adequate factor replacement [10]. Affected patients develop unu 
sual bleeds, particularly into the soft tissues, which may require very 
high doses of factor VIII to control. Surgeons should therefore be aware 
of potential problems in patients taking this class of drug, which in 
cludes Indinavir and Ritonavir, although reports so far published seem 
to indicate that bleeding problems occur only within the first week or 
so. of. taking the drug. The surgeon should, however, consider the possi 
bility of this cause of unexpected bleeding after any duration of treat 
ment. Patients usually take protease inhibitors in combination with 
two other drugs (generally reverse transcriptase inhibitors), and there is 
scope for adjusting the combination where there is real concern over 
the risk of bleeding.

Psychological factors

Haemophilic individuals with asymptomatic HIV infection show no 
additional physical disabilities when compared with HIV-negative hae 
mophiliacs, but they are more likely to have psychological and social 
morbidity [11] which can affect both sides of the risk-benefit equation, 
in a way that varies in each patient. The patient's counsellor(s) should 
be consulted wherever possible, as they can provide invaluable insight 
which surgeons may not perceive in discussion with the patient alone.
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As it is now clear that long-term survival is a reality for a significant 
proportion of the HIV-positive population, affected individuals have 
had to reassess their life goals, and their needs must be reflected in the 
treatment options offered to them [12].

Risks to the surgeon and other healthcare workers

In any invasive procedure performed on an HIV-positive patient, the 
risks to surgeons and other staff, although very small, are significant. 
Therefore, reasonable precautions must be taken to prevent the surgical 
team from coming into contact with blood and other body fluids dur 
ing and after the procedure. Wearing of waterproof gowns/suit, visors 
and waterproof footwear in the operating room are minimum require 
ments, and many surgeons use Kevlar gloves to prevent needlestick in 
jury. It is important to have an experienced operating team Tvho are 
able to use correct instrument handling techniques. Postoperatively, 
meticulous sharps-handling techniques must again be employed, with 
careful disposal of soiled dressings and so on. There is a theoretical risk 
of disease transmission through the use of therapy adjuncts such as 
continuous passive motion machines, and therefore these should not 
be shared between patients.

Avoiding complications

Careful selection of patients, and counselling, are essential to minimize 
the incidence and effects of complications. By close liaison with treat 
ing physicians, the surgeon can ensure that HIV suppression is opti 
mized before surgery. Both CD4 cell count and viral load can be used to 
assess the effectiveness of combination therapy in suppressing the dis 
ease [13]. Our own study used CD4 count as a marker of HIV progres 
sion, but increasingly, viral load is used to monitor and adjust the 
therapeutic regimen. Although studies based on viral load measurements 
are at present relatively short-term, it is logical to recommend that the 
ideal time for surgery is when the plasma viral load is undetectable on 
standard assays. There are still patients who develop clinical events de 
spite undetectable viral loads, and in some patients the correlation be 
tween increasing viral load and falling CD4 count is weak, so in addition 
the CD4 cell count should be considered.

In our study, patients with low CD4 counts preoperatively were more 
likely to develop deep sepsis. The average preoperative CD4 count was 
less than 200 cells/mm3 in five of eight (62.5%) of the infected group, 
compared with 7 of 42 (16.7%) in the uninfected group, and there was a 
significant difference between the mean logarithmic CD4 counts of the 
two groups. We do not, however, suggest that the value of 200 cells/mm3 
is used as a threshold for a decision as to whether to operate, as at the 
time of our study HIV suppression therapy was less effective and, par 
ticularly in the cases of late infection, a falling CD4 count at a time 
long after surgery is more likely than the preoperative CD4 count to 
have been the critical factor in the development of infection. It follows 
that, in order to prevent late infection in patients with prosthetic im 
plants, ongoing monitoring of disease progression should perhaps be
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more close than in patients having other types of surgery, although 
even in these individuals the timing of surgery should be carefully se 
lected. More intense treatment is associated with an increased tenden 
cy to develop resistance to therapeutic agents, and this must be balanced 
against the risk of prosthetic infection.

Where multiple joints are involved and multiple procedures are be 
ing considered, where appropriate these may be performed simultane 
ously so that HIV suppression and factor VIII administration can be 
optimized [14] without apparent risk of causing disease progression. 
Prevention of infection at the time of surgery is as for any orthopaedic 
procedure, and for arthroplasty includes laminar-flow operating thea 
tres, antibiotic prophylaxis with a broad-spectrum agent such as a third 
generation cephalosporin for 24 hours (and continued if bleeding prob 
lems occur), and meticulous surgical technique. The British Orthopae 
dic Association published detailed guidelines in 1999.

Liaison within the multidisciplinary team at all stages of planning 
surgery, perioperatively and during follow-up, is crucial in order for the 
patient to obtain maximum benefit from surgery. It is important, there 
fore, that members of the team, in addition to the surgeons themselves, 
are aware of the symptoms and signs of complications, and it is the 
surgeon's responsibility to ensure that they are educated appropriately. 
During follow-up, a high index of suspicion for infection must be main 
tained, and early investigation, with early and thorough surgical inter 
vention for sepsis, should be instituted.

TREATMENT OF INFECTION

Prompt treatment of both local and distant sepsis should prevent trans- 
location of bacteria onto the implant as, once established in a biofilm 
on the implant surface, eradication is difficult without removal of the 
implant. Long-term suppression with antibiotics is an option mostly 
reserved for less fit patients in whom the risks of further surgery are too 
great, but some fitter patients may elect this option to avoid the trauma 
of further surgery for their own reasons.

From published literature, the treatment given was specified for 43 
infected primary joint replacements; in 33% antibiotics alone were used, 
whereas in 67% antibiotics were used in conjunction with various sur 
gical procedures ranging from arthroscopic debridement to amputation 
of the limb. In half of the cases where antibiotics alone were used, the 
infection was successfully eradicated, compared with eradication in 83% 
of all surgical procedures. Where the initial treatment failed, 55% con 
tinued treatment with long-term antibiotics alone, in 36% the prosthe 
sis was removed, and in 9% (one case) the limb was amputated. •

The results of treatment in cases where sepsis developed in patients 
in the multicentre study are summarized in Fig. 19.1. These cases com 
prise all 17 primary procedures which developed sepsis, and the single 
case revised in the absence of proven sepsis, which subsequently be 
came infected. Compared with the results reported in the literature re 
view, these initial treatments were much less successful, with eradication 
of infection reported in only 22% overall, and antibiotics alone result 
ing in resolution in only one out of eleven cases (9.1%). Where initial
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Fig. 19.1 Treatment options for infected arthroplasties in HIV-positive haemophilic 
patients.

treatment failed, 50% were placed on long-term antibiotics and contin 
ued to be symptomatic, thus representing overall treatment failure. In 
the remaining seven cases, further surgery was performed, which re 
sulted in the successful eradication of infection in four cases (57%).

The question of how to manage deep infection once it develops is a 
controversial one, and depends on the condition of the patient, the qual 
ity of bone stock, the state of other joints and other factors. Antibiotics 
alone may suppress the appearance of deep infection but, except at a 
very early stage, are unlikely to eradicate it. This situation may be ac 
ceptable for some individuals, but if the aim is for a sterile joint, then 
surgery to remove all infected tissue is usually required. Figure 19.1 shows 
successful eradication of infection in only 37.5% patients undergoing 
open or arthroscopic debridement, compared with 100% where the im 
plant was removed, and 50% where revision was undertaken.

In general terms, therefore, these data support the view that the more 
radical the procedure, the greater the chance of successful eradication 
of infection. A less extensive procedure may be chosen to preserve a 
'precious' prosthesis, whereas infection around an implant in a fit pa 
tient with good bone stock may be treated with a two-stage revision or 
joint fusion.
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Implant survival

Using the data from the multicentre study, analysis of overall patient 
survival, where the diagnosis of HIV infection had been made preoper- 
atively, showed 55% survivorship at 10 years postoperatively. With cur 
rent triple chemotherapy regimens, this figure is likely to be much higher 
in the future. Analysis of the sepsis-free survivorship of prostheses im 
planted in primary procedures showed 71.8% survivorship at 10 years 
and 54.9% 'aseptic survivorship' at 20 years.

SUMMARY

HIV poses an additional challenge to surgeons already dealing with the 
complex issues surrounding surgery in haemophilia. Infection risks are 
significantly higher, but with careful planning and an awareness of these 
risks, a successful result should be achieved in the majority of cases. 
This involves a multidisciplinary approach at all stages. Prompt and 
adequate intervention appropriate to the patient is necessary in those 
patients who do develop sepsis. Complications may arise not just from 
the disease itself, but from its treatment and its effect on the patient's 
psychological and social state; as in all areas of medicine, it is essential 
to treat the whole patient. Despite the increased risks involved, as long 
as these risks are understood by all concerned, surgery in HIV-positive 
haemophilic individuals can achieve very beneficial results.
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Orthopaedic issues 

Total joint replacement

Total elbow replacement surgery for haemophilic 
arthropathy
A. J. CARR, P. L. F. GIANGRANDE and 
D. KEELING
The Nuffield Orthopaedic Centre, Churchill Hospital, 
Oxford, UK
We Kave reviewed seven elbow replacements performed 
between 1994 and 1999 in Oxford. All patients had severe 
pain prior to surgery with an average range of flexion of 
30 degrees and range of rotation of 30 degrees. Total elbow 
replacement surgery was performed under general anaes 
thetic with the use of a pneumatic tourniquet. Factor cover 
was provided either in bolus form or as a continuous 
infusion. No significant peri-operative complications were 
encountered, other than in one patient who developed 
swelling of the hand and wrist for a 3-week period. There 
were no ulnar nerve complications and no significant 
postoperative haematoma formation. All seven patients 
had substantial improvement in their pain with only one 
patient recording slight pain on movement. Range of 
movement increased to an average range of 65 degrees of 
flexion and 60 degrees of rotation. There has been one 
failure at 4 years from surgery due to infection. This 
occurred in an HIV positive patient with immunocompro- 
mise. The prosthesis became loose and painful and was 
revised in a one-stage procedure. At 2-year follow-up this 
patient has no further complications and is on long-term 
antibiotic suppression therapy. In summary, elbow replace 
ment surgery for haemophilic arthropathy provides success 
ful relief of pain and restoration of movement. There have 
been no cases of significant peri-operative bleeding. The 
only failure in this series was due to infection in an 
immunocompromised patient.

Review of decision-making about total joint 
replacement from 1963 to 2000 for patients with 
haemophilia
R. MILLER, K. BEETON, C. MADGWICK, 
W. J. RIBBANS, C. A. LEE and N. GODDARD 
Haemophilia Centre, Royal Free Hospital, London, UK 
Background Achieving optimal benefit from total joint 
replacements (TJR) in patients with haemophilia is depen 
dent on patient health and beliefs, surgeons expertise and 
experience and on availability of replacement factor 
concentrates. In an era of rising health care costs careful 
assessment of factors influencing operation decisions helps

to achieve maximum benefit for patients minimize unfore 
seen adverse events following TJR. Aim To review factors 
influencing decisions about TJR from 1963 to 2000. 
Method (1) Review of demographic, health and psycho- 
social data from medical/social work notes. (2) Individual 
patient/group semistructured interviews: (a) Quality of life 
(QoL) pre/post operation (work, family, mobility/psycho 
logical issues); (b) critical factors in decision-making about 
TJR; (c) development of key counselling questions pre-TJR 
from the perspective of patient, surgeon, physician, phys 
iotherapist, nurse, social worker focusing on beliefs about 
outcome, expectations and understanding of TJR. Re 
sults (1) 48 TJRs on 34 patients from 1963 to 2000; age 
range 27-83 years; average age at TJR 43.7 years; 18 
living/16 deceased in 2000. (2) 30 TKR knees (six bilateral; 
four revisions); 15 hips (two bilateral, one revision); one 
elbow; two shoulders. (3) 13/34 HIV, 32/34 HCV. (4) 
QoL pre- and post-TJR (work/social/family life/self image 
improved postTJR). Marked disability with restricted 
movement leads to depression despite other overriding 
medical problems, (5) The key to decision-making is 
pain, immobility, advice of surgeon and self-image. (6) 
Questionnaires enabled effective assessment in busy/time- 
limited clinics. Patients/families were more prepared for 
outcome/post operative period. Decision-making was 
easier for surgeon/patients. Continuous infusion and 
experience facilitate surgeons' decisions. Discussion Ex 
perience gained over time from multidisciplinary team 
helped develop questions which identified the main 
issues. Pain, immobility and fear of being wheelchair- 
bound are the main factors that help decision-making 
about TJR. The overriding factor for surgeons is patient 
readiness, indicating loss of QoL which only surgery can 
improve.

Total knee and hip arthroplasty in haemophiliacs. 
Pre-, intra- and post-operative problems
S. PROVELENGIOS, O. KATSAROU,* 
A. TSIBINOS, G. THEVAEOS, 
A. KARAFOULIDOU* and E. DOUNIS 
Department of Orthopaedic Surgery, and * Comprehensive 
Haemophilia Care Center, Laikon General Hospital, 
Athens, Greece
During the last two decades, total joint replacement (TJR) 
in haemophiliacs has become increasingly common and 
successful, particularly for tbe knee and hip joints. Personal 
experience Since 1991, seven total knee and two total hip 
arthroplasties have been performed in seven severe hae 
mophilia patients (five type A patients and two type B 
patients). Patients' age varied from 26 to 65 years (mean 
40 years). All of them were HCV+ and among them were 
three HW+. The mean value of CD4 in the HTV+ patients 
was less than 200 uL" 1 . Particular problems have been 
managed during the preoperative period, i.e. severe 
thrombocytopenia, FIX inhibitor, endocrinopathy, previ 
ous operations. Preoperative clinical score of WFH had an 
average of 11 points. Radiographic score (Arnold and
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postoperative continuous infusion with factor VIII/IX 
levels of >80 U dL" 1 , the others had bolus administration 
with trough levels of 70 IU dL" 1 factor VIII/IX. Nobody 
had thromboembolic prophylaxis. Rehabilitation Contin 
uous passive motion was done from day 1 on, active 
assisted physiotherapy from day 3 on, walking with 
crutches from day 5 on. After 3 weeks of hospitalization 
intensive physiotherapy was continued in two-thirds of 
patients, in half of them for >3 months. Early compli 
cations Postoperative haemorrhage occurred in ten cases, 
requiring an open revision (1), and an arthoscopic
•evacuation (1). In 14 cases fibrosis of the upper recessus 
inhibited progress in flexion. Late complications Up to 
now there have not been any late complications, partic 
ularly no infection and no loosing of the prosthesis. 
Therefore, no prosthesis had to be replaced. Out 
come Patients are without pain and without further 
haemorrhage. Function 17 cases have full extension, 
while 14 have a lack of extension of <15°. 20 patients 
have flexion of >90°. Flexion increased in 16 patients, 
decreased in seven patients. No patient needs support of 
a cane. Conclusion The insertion of a total knee pros 
thesis in haemophiliacs is a demanding treatment. With 
close multidisciplinary cooperation among orthopaedic 
surgeon, haematologist, physiotherapist and nursing staff, 
it seems to be as safe as in other patients. Patients will 
be free from pain and haemorrhage, and will have a 
stable leg with a good extension, all in all, there will be 
a marked increase in quality of life, in spite of severe 
arthropadiy in other joints.

11
A review of total knee replacements
K. BEETON/f R. MILLER,* N. GODDARD,* 
W. RIBBANS,* C. MADGWICK,* A. MINERS* 
and C. LEE*
•Royal Free Hospital Haemophilia Centre, London;
•^University of Hertfordshire, Hatfield, UK 
Haemophilia is a disabling condition which can cause 
severe arthropathy. Thirty-six total knee replacements 
(TKR) have been performed on 25 severely affected 
patients with haemophilia at the Royal Free Hospital 
(RFH) Haemophilia Centre between 1983 and January 
2000. Method Information on patients was collected 
using case notes and physical examination. Details were 
collected on patients' age at operation, length of follow- 
up, type of haemophilia, HIV status, type of prosthesis 
used, usage of MUA and CPM, length of hospital stay, 
impact of continuous infusion, HSS score, range of 
movement pre- and post-operatively, postoperative and 
late complications. Results of a Quality of Life (QoL) 
questionnaire were also reviewed. Results The main 
reasons for operation were severe pain, loss of function 
and failure of conservative management. Follow-up 
ranged from 6 months to 17 years. Eight patients have 
undergone bilateral procedures, three at the same oper

ation. Four patients have undergone revisions, one due to 
infection and three due to loosening, one of whom did 
not have his original surgery at the RFH. Nine patients 
are HIV-positive and a further four patients have died 
due to HIV disease. All patients reported relief of pain 
following surgery. Improvement in range of movement is 
less predictable, the reasons being multifactohal. Hospi 
tal stay tends to be longer than for other patients 
undergoing TKR due to the slower recovery. The QoL 
questionnaire demonstrated that the patients had a lower 
quality of Life compared to other patients with haemo 
philia but subjectively all patients considered that the 
operation had improved their quality of life enormously. 
Conclusion Overall, the results demonstrate that there is 
an improvement in pain and function and patients are 
generally satisfied with the results of surgery. TKR is a 
useful procedure in patients with disabling arthropathy 
and the improvement is maintained in the long term.

12
Knee joint arthroplasty in a patient with severe 
haemophilia and high titre inhibitor using 
recombinant factor Vila (NovoSeven®) 
A. FARADJI, F. BONNOMET, J. SIBILIA, 
O. KERN, L. BARBIER, D. DESPREZ and 
J. LECOCQ
Hemophilia Regional Center and Orthopaedic 
Department, University Hospital Hautepierre, 
67098 Strasbourg, France
Recombinant factor VHa (rFVHa) is reported to be an 
option for cover of knee arthroplasty in patients with high 
titre inhibitors. Knee arthroplasty was performed without 
tourniquet and under cover of rFVHa on a patient with 
severe haemophilia A and high titre inhibitor (19 BU 
against human and 14 BU against porcine FVHI). Surgery 
was necessary due to rapid clinical deterioration (knee 
mobility 15-35°; International Knee Society [IKS] score 39/ 
100; Petterson score 11/13) Recombinant FVIIa was 
administered as a bolus (96-124 ug kg" 1 on 14 April 2000 
every 2 h for 48 h, then 3-hourly for 30 h). On day +3, 
rFVIIa was administered by continuous infusion after 
drain removal, decreasing from 28 to 14 ug kg"1 per hour 
over several days. No antifibrinolytic drugs and no 
local glue were used. No abnormal bleeding occurred 
during surgery. Drain blood loss of 2300 mL was observed 
during the first 6 postoperative hours and a moderate soft 
tissue haematoma around the knee on day +1, RBC 
transfusions included 800 mL of washed autologous blood 
(Cell Saver) and 5 units of homologous blood. No other 
bleeding problem occurred. Prothrombin time was main 
tained below 8.6 s (control 12 s) and FVII:C was main 
tained above 20 U mL" 1 up to postoperative day +7 and 
between 12 and 18 U mL" 1 during the second week. No 
antithrombotic drugs were used; no biological signs of 
intravascular coagulation and no thrombotic complica-

Haemophilia (2000), 6, 376-395 © 2000 Blackwell Science Ltd



HAEMOPHILIA

2001

W J RIBBANS
Bibliography

PhD by Publication
2003





VOLUME 83-B 2001 NUMBER SEVEN (SEPTEMBER) 

ISSN 0301-620X

THE JOURNAL OF

BONE AND JOINT 
SURGERY

PUBLISHED JOINTLY IN LONDON ENGLAND AND BOSTON UNITED STATES OF AMERICA



THE JOURNAL OF 
| BONE AND JOINT SURGERY

'*> 

\

Volume 83-B: Number Seven, September 2001

Review article Anterior knee pain 
A. M. Jackson

937

Spine

Surgical treatment of lumbar spinal stenosis 949 
B. M. Jolles, F. Porchet and N. Theumann

The natural history of post-tubercular kyphosis 954 
in children

S. Rajasekaran

Trauma________________________
The coagnlative and cardiorespiratory responses to 963 
reamed intrainedullary miffing of isolated fractures

C. M. Robinson, C. A. Ludlam, D. C. Ray,
D. C. Swam and J. Christie

Total elbow replacement for complex fractures of the 974 
distal humerns

R. Gambirasio. N. Riand, R. Stern and P. Haffineyer

General orthopaedics
The use of polymethyhnethacryiate in the 1005 
management of hydatid «""««* of bone

Y. Ytidiz. K. Bayrakci, M. Allay and Y. Saglik

Evaluation of dectromyographic monitoring during 1009 
insertion of thoracic pedicle screws

D. P. Reidy, D. Houlden, P. C. Nolan, M. Kirn and
J. A. Finkelstein

Oncology__________________________
Measuring physical activity in patients after surgery 1015 
for a "«»iigngii* tumour hi the teg

M. S. van Dam. G. J. Kok. M. Munneke, F. J. Vogelaar, 
T. P. M. Wiet Vlieland and A. H. M. Taminiau

Intranenral mucoid pseudocysts 1020 
G. Chick, J.-Y. Alnot and O. Silbcrmann-Hoffman

Hip

Hydroxyapatfte-coated versus grit-blasted femoral 979 
stems

M. Hamadouche, J. Wttvoet, R. Porcher, A. Meunier,
L Sedel and R. Nizard

The hip in hereditary multiple exostoses 988 
D. £. Porter, M. K. Benson and G. A. Hosney

Phase transformation of a zirconia ceramic head after 996 
total nip arthroplasty

K. Haraguchi, N. Sugano. T. Nishii. H. Mild, K. Oka
and H. Yoshikawa

The state of the articular cartilage at the time of 1001 
surgery as an indication for rotational acetabular 
osteotomy

K Yasunaga, Y. Ikuta, T. Kanazawa, K. Takahashi 
and T. Hisatome

Upper limb

Treatment of isolated injuries of me hmotriquetral 1023
ligament

A. Y. Shin, L P. Weinstein, R. A. Berger and 
A. T. Bishop

Changes hi idnar variance in relation to forearm 1029 
rotation and grip

J. M. Jung. G. H. Baek. J. H. Kirn, Y. H. Lee and 
M. S. Chung

Lower limb______________________________
Medial nnicompartmental arthroplasty after failed 
high tibial osteotomy

J. L Rees, A. J. Price. T. G. Lynskey. U. C. G. Svaat. 
C. A. F. ttodd and D. W. Murray

1034



CONTENTS

The effect of partial and full weight-bearing on venous 1037 
return in the lower limb

R. Eisele. E. Weickert, A. Eren and L Kinzl

Paediatrics ___________________
Assessment of Ilizarov correction of club-foot 1041 
deformity using pedobarography

R. J. Hutchinson, R. R Belts. L T. Donnan and M. Saleh

The timing of reduction and stabilisation of the acute, 1046 
unstable, slipped upper femoral epiphysis

S. A. Phillips, W. E. G. Griffiths and N. M. P. Clarke

Intravenous pamidronate reduces osteoporosis and 1069 
improves formation of the regenerate during 
distraction osteogenesis

D. G. Little, M. S. Cornell, J. Briody, C. T. Cowell, 
S. Arbuckle and C. M. Cooke-Yarborough

Increased chromosome translocations and aneuploidy 1075 
in peripheral blood lymphocytes of patients having 
revision arthroplasty of the hip

A. T. Doherty, R. T. Howell, L A. Ellis, L Bisbinas, 
1. D. Learmonth, R. Newson and C. P. Case

Obituary
William John Wells Sharrard 1082

Arthroplasty
Infected joint replacements hi HTV-positive patients 1050 
with haemophilia

J. L Hicks. W. J. Ribbons. B. Buzzard. S. S. Kelley, 
L Toft, G. Torn, J. D. Wiedel and J. York

Research________________________
Effect of displacement of fractures of the greater 1056 
tuberosity on the mechanics of the shoulder

C. M. Bono, R. Renard, R. G. Levins and A. S. Levy

The treatment of osteomyelitis with gentamicin- 1063 
reconstituted bone xenograft-composite 

X.-D. Li. Y.-Y. Hu

Correspondence

Reamed nailing of Gustilo grade-IHB tibial fractures 1083
Radiation therapy for the prevention of heterotopic 1084 
ossification at the elbow

Conservative versus operative treatment for displaced 1084 
ankle fractures in patients over 55 years of age

Book reviews

Announcements

Forthcoming meetings

1087

1089

1090

ISSN 030I-620X (British Volume) ««~»w «n-r rr \ ^A rt\\ irmmThe Journal is published in the United Kingdom by the British Editorial Society of Bone and Joint Surgery at 22 Buckmgham Street, London WC2N 6ET (Tel. +44 (0) i 20 7782
0010 Fax +44 (0) 20 7782 0995). It is published eight times a year in January, March. April. May, July, August, September and November. Subscription rate $73 JO (£46).
Printed in England. Imagesetting. scanning, printing and binding by Unwin Brothers Ltd, Old Woking, a member of Martins Printing Group.
The American Volume of the Journal is published monthly in the United States of America by The Journal of Bone and Joint Surgery Incorporated who hold the copyright for
all articles in the American Volume and can be contacted at 20 Pickering Street, Needham, MA 02492-3157. USA.
Periodicals postage paid at Rahway. New Jersey. Postmaster: Send address corrections to the Journal of Bone and Joint Surgery, c/o Mercury Airfreight International Limited,
365 Blair Road. Avenel, NJ 07001 (US mailing agent).

»«=P«d conforms to ethical medical standards, acceptance does not imply endorsement by the Journal. -We Jfeufnal
reserves the right to refuse advertising material.



THE JOURNAL OF BONE AND JOINT SURGERY
BRITISH VOLUME

British Editor FRANK HORAN

British Editorial Board
David L. thniblcn. Chninmin
Mk-hivl K. D. ncnson. Tminirvr
Anthony Caltcnill. Stcnrtary
Fnmk Homn. Etlitor
Ncil Rushinn. Di'pmy Eilitttrfnr Resttnt-h
John Fix-Non. Asstn-iote Etiiutr
Leslie Kleitcrmiin.sU.wfmr Ettiior
Michucl Laurence. Asxncwte Eilitnr
Juntos Scutl. AsstH-'ititc Etlitor
Sydney Nude. Assistant Edilor
Barry Sweet. Asxistunl Editor
Qiarlcs Gulusko. Pivsident. BOA r.r officia
Sinmn T. Donell. Etlitorial Secretary. BOA
Robin A Hum, Windsor. England
Robert Dickxon. Leeds, England
Deborah Enstwood, London. Englund
Roger J. H. Emery, London. England
Brucc FoMcr. Adelaide, Australia
Joe W. M. Harper, Leicester. England
Ivun Hvid, Aurhm* Denmaric (EORS)
Rotund P. Jnktib. Fribourg. Switzerland
John Kcuting. Edinburgh. Scotland
lait Leanmomh. Bristol. England
Lure Lidgrcn. Lund. Sweden (EORS)
Robert W. Marshall, Rending. England

Niininm S. Schadwr. Calory. Canada
Luurcnt Sedcl. Paris. France
George Sikonki. Perth, Australia
H;imish R. W. SiinpKon. KfinTsciitotive, BOKS
Miilciilin Smith. Leeds. England
Ncil Thninax. Wjnchoier, England
A list air G. Thompson. Birmingham. England
Alun TluitMtin. Wellington. New Zealand
Man in Tile. Toronto. Cuniidu
Riehord Villar. Cambridge. England

Research Editorial Board
Ncil Rushlon. Etlilor
Ivun Hvid. Cluiirtiuin
Per Aspcnberg, Sweden
Nick AlnaruutoLi, England
Limlcrt Blunkvoort. The Netherlands
Anthony Cattcrall. JDJS
Pitman GoiLsouncr-Wolf. Germany
Fnmk Honui. Editor JBJS
Jucolt Kmciynski. Puland
Picrrc-Francois Lcyvraz. Switzcrtund
Peter Rcvcll. Englund
Scppn Suntuvirta, Finland

Ljurcni Scdel. Frunze 
Hainixh R.W. Simp*on.JBJS 
Aldo T»mi. Italy

British Council of Management
Diivid L. Hamblcn, ChainiMii
Michael K. D. Reason. Treasurer
Anthony Cutierall. Sccrrtary
Rt>bcn Ditkson
Churle* Galwikn. President* BOA ex rtfficio

British Office
22 Buckingham Street. London WC2N 6ET, England
Central Manager: Stephen Bishop
Pnjiluciimi Manager: Fay Miller
Subscriptions Manager Gerald Rogers

British Orthopaedic Association
Charles Galo-sko, President
N. I. Fiddinn, Secretary
Royul College of Surgeons, 35-43 Lincoln's Inn Fickk.
London WC2A 3PN

Australian OrtJtojxieciic Association
Michael J. P. Fogarty, President
P. E. Giblin, Hon. Secretary
Culwulla Chambers, 67 Casilcrcngh Street. Sydney.
NSW 2000

Canadian Orthopaedic Axsrtciation
CUvc P. Duncan, President
Robin R. Richards, Secretary
1440 St Catherine West, Suite 718, Montreal, Quebec
H3G IR8

Official Publication of
Ciinrnltan Orthopaedic Research Sttcicry
Gait I. Andcrson, President
Tom Oxland, Secretary
1440 St Catherine West. Suite 421, Montreal, Quebec
H3G IRR

Ne\v Zealand Orthopaedic Association
Gomel Trcgonning. President
Ale* Rutherford, Secretary
PO Box 7451, Wellington South
South African Orthopaedic Assvcuttitttt
G.J. Vlok. President
Alun A. van Zy). Secretary
PO Box 12918, Brundhof9324. Blocmfnnlcin

Irish Orthofiaetlic Association
I an V. Aduir, President
Ray Moran, Secretary
Cappugh Orthopucdic HospitaL Fingloss. Dublin II

European Feiieratian of National Associations of
Orthopaedics and TraiMtuialugy - EFORT
Poolo Gullinuro, President
E. Lavclle, Secretary
Coppagh Orthopaedic Hospital. Ftnglo&s, Dublin II

British Orthopaedic Research Society
Jnhn KcnwrighU President
Paul E. WaUiiu, Secretary
Biomedical Sciences, CBD Porton Down. Salisbury,
Wiltshire SP4 OJQ

European Orthopaedic Research Society
Ivan Hvid, President
Hugo Keinapfel, Secretary
Klinik CUr Orthopadk Philipps-Universitat Marburg,
Buldingcrsirasse. D-35033 Marburg

AMERICAN VOLUME

Editor Emeritus PAUL H. CURTISS, JR

American Editorial Board
Robert W. Buchol/. Deputy Editor for Tnnuna
Charles R. Clark. Deputy Etlitor for Aititlt Reconstruction
Thomas A. Einhorn. Deputy Editor for Current Concepts
Reviews
S. Jay Kumar, Deputy Editor for Petfintric OrthofMietlics
Robert Poss, Deputy Editor for Electrrtnic Media
Dempsey S, Springhcld, Deputy Editor for Instruct innal
Course Lectures
Lcelu Rangaswamy. Sftfdal Projects Editor
Robin R. Riehards. Depun Editor for the Upfter Extremity
Mure F. Swiontkowski. Deputy Editor for Outcome Studies
Bertram Zarias. Cotiitidtinf> Editor for Sports Medicine
James D. Cupozzt. CrHtrdtwttor of Ethics in Practice
John P. Dormans, Philadelphia. Pennsylvania
Malcolm L. Eckcr. Philadelphia. Pennsylvania
Kevin L. Gurvin. Omahu. Ncbrnsku

American Editor JAMES D. HECKMAN
Editor Emeritus HENRY R. COWELL Deputy Editor Emeritus JONATHAN COHEN

LccrJiu Y. Griffin. Ailimta, Georgia 
James McAulcy. Alexandria, Virginia 
Michael A. Miml, Buttimore, Maryland 
Vincent D. Pellcgrini, Jr.. Hershcy, Pennsylvania 
Jamc^ A. Rund. Scoitsdiile. Ari/ono 
Peter J. Stem. Cincinnati. Ohio 
Jumes G. Wrijiht. Toronto, Ontario 
Ken Yumaguchi. Si Louis, MisMiuri 
Duvid J. Zulexkc. Boston, Massachusetts

Board of Consulting Editors for Research 
Luwrencc C. Rosenherg. Deputy Editor for Research 
Alhen H. Bunticin, Denttly Editor far Research
H, Clarke Andcrsun, KUOMLS City. Kansju 
SuiHX-l Apie. Cleveland. Ohio 
Sicvcn AniiK'/ky. East Lansinjj. Mtchugun 
Albon Bmics. Chupcl Hill. Nonh Carolina

Thomas W. Buucr, Cleveland. Ohio 
Thomas D. Brown, Iowa City, Iowa 
Joseph A. Buck waiter. IOWD City. Iowa 
Charles Cornell. New York. NY 
Howard D. Oorfman, New York. NY 
Sieven A. Gold&tcin. Ann Arbor, Michigan 
Jeffrey Ho)linger, Pittsburgh, Pennsylvania 
Joshun Jacobs, Chicago. Illinois 
Frederick Kaplun. Philadelphia, Pennsylvania 
Keith Murkolf, Los Angeles. California 
John Mart, Montreal. Quebec, Canada 
James C. Olis. New York. NY 
Margaret Pclerson, New York. NY 
J. Edward Puzas. Rochester. New York 
Frederic Shiipiro. Boston. Massachusetts 
Shuron Stevenson. La Jolla. California 
Stcven Tciielbuum. Si. Louis, Missouri

American Board of Trustees
Michael W. Chapman. Chriininin 
James R. Urhaniak. Vifr-Chiiinn<in 
Wuhcr B. Creene. Treasurer 
Sluan L. \Veinsiein. Sfrreiary 
Juine-. D. Heckinan. Editor 
Bemurd F. Morrey 
Jesse C. DirLce 
Bernard A. Rtncberj:

Tlte American OnttfifKirtlic AsstMinuin
Joseph A. Buckwiiltcr. President
63(10 North River Riwd- Suiic flltt. Rtmrmont. Illinois«M)l8-4263

American Actulcmy of Oiilwiwfdk Sttryewu
S. Terr> Cunale. Pivsitient
A3(K) North River Riud. Suite 31 HI. Ro^rnont. Illinois AIM)) 8-4262

Western OrttifpttffHc Asstnifilitm
Richard B. \Velch. Pmitlfta
1K34 First SirtL-i. Suite 3. Napa. Ciililurnui WJ5y-2353

Eastern Orthopaedic Association
Jamcii A. Nun Icy. President
Suiic 5D. Pier 5 North. 7 North Columbus Boulevard. Philadelphia-
Pennsylvania 19106-14X6

Mitl-America Ortht^tuetiic A.sxtn.'intiitn
Curl L. NcUw, President
Kuhler Mezzanine. 20 Second Avenue. S.W. Ruchcsfer.



Infected joint replacements in HIV-positive 
patients with haemophilia
J. L. Hicks, W. J. Ribbans, B. Buzzard, S. S. Kelley,
L. Toft, G. Torn, J. D. Wiedel, J. York
From Northampton General Hospital NHS Trust, England

Joint replacement in HIV-positive patients remains 
uncommon, with most experience gained in patients 

with haemophilia. We analysed retrospectively the 
outcome of 102 replacement arthroplasties in 73 
HIV-positive patients from eight specialist haemophilia 
centres. Of these, 91 were primary procedures. The 
mean age of the patients at surgery was 39 years, and 
the median follow-up was for five years. The overall 
rate of deep sepsis was 18.7% for primary procedures 
and 36.3% for revisions. This is a much higher rate of 
infection than that seen in normal populations. A total 
of 44% of infections resolved fully after medical 
and/or surgical treatment.

The benefits of arthroplasty in haemophilic patients 
are well established but the rates of complications are 
high. As this large study has demonstrated, high rates 
of infection occur, but survivorship analysis strongly 
suggests that most patients already diagnosed with 
HTV infection at the time of surgery should derive 
many years of symptomatic relief after a successful 
joint replacement Careful counselling and education
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of both patients and healthcare workers before 
operation are therefore essential.
J Bone Joint Surg [Br] 2001;83-B: 1050-4.
Received 6 April 2000; Accepted after revision 30 March 2001

Considerable joint degeneration occurs in 30% to 40% of 
patients with severe haemophilia, i.e., those having a fac 
tor-VHI activity of less than 1 % of normal. The joints most 
commonly affected are the knee, elbow and ankle, 1 with the 
shoulder and hip less so.

After the development of factor-VHI and factor-DC con 
centrates in the early 1970s, successful replacement of the 
hip and knee was undertaken in haemophilic patients,2 "3 
followed by that of the elbow,4"6 shoulder73 and ankle.719

The technical challenges of arthroplasty were compoun 
ded by concerns of the risks to both patients and staff of the 
human immunodeficiency virus (HTV), which had been 
introduced into the haemophiliac population through con 
taminated blood products between 1979 and 1985. A total 
of 1227 haemophilic patients has tested seropositive to HTV 
in the UK. The most useful measures of HTV progression, 
and susceptibility to opportunistic infection, are the CD4 
lymphocyte count and the viral load measured as the level 
of HTV RNA. The latter has only recently been adopted for 
clinical use.

The high financial cost of a single joint replacement in a 
severe haemophiliac and the assumed reduced life-expect 
ancy in HIV-positive patients, has led many to urge caution. 
There has, however, been a steady improvement in the rates 
of survival of HIV-positive patients as a result of new drug 
regimens. Previous studies have not demonstrated a delete 
rious effect of major orthopaedic procedures on the pro 
gression of disease. " To date most reports on arthroplasty 
in haemophilic patients have been either of small series or 
of individual cases. Inevitably, surgeon-dependent and cen 
tre-dependent factors, together with the case-mix, affect the 
results. Our study aimed to limit any such bias by combin 
ing the experience of many centres worldwide.

Patients and Methods
All the available sets of case notes for HIV-positive, 
haemophilic patients undergoing joint replacement proce-

1050 THE JOURNAL OF BONE AND JOINT SURGERY



INFECTED JOINT REPLACEMENTS IN HIV-POSITIVE PATIENTS WITH HAEMOPHILIA 1051

dures were obtained from eight centres. We undertook a 
retrospective review of these using a standard form to 
capture details such as the type and severity of the haemo 
philia, the operative details, complications including infec 
tions and progression of HIV, noting CD4 counts when 
these had been measured. When available, microbiological 
findings were recorded as were, in the case of infection, the 
initial treatment and its outcome and details of any further 
management.

As part of the analysis of the data, survivorship was 
determined for those patients with a diagnosis of HFV 
infection at the time of primary surgery, using the date of 
death as the failure endpoint, and not excluding those 
patients with prosthetic infection. Aseptic survivorship was 
calculated for all primary prostheses, using die date of

diagnosis of infection as the failure endpoint. Survivorship 
analyses were performed using the method described by 
Tew and Waugh.

Results__________________

The details of 102 arthroplasties in 73 HIV-positive patients 
were available for detailed study. There were 74 replace 
ments of the knee (72.5%), 27 of the hip (26.5%) and one 
of the elbow (1%). Of these, 91 were primary and 11 were 
revision procedures. The mean age at the time of surgery 
was 39 years (22 to 60, median 37). The mean duration of 
follow-up was 5.7 years (0.1 to 20.8, median 5.0). The 
median date of surgery was 1987 (1973 to 1998).

In 92% of patients a diagnosis of haemophilia A (factor-
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Fig. 1

Graph showing survivorship analysis for known HIV-positive patients after surgery 
(n = 53).
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Fig. 2
Graph showing sepsis-free survivorship analysis of implants after primary arthroplasty 
(n=91).
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VIII deficiency) was given, in 3% it was haemophilia B 
(factor-IX deficiency), and in 5% the diagnosis was not 
stated. Most patients (88%) had less than 1% factor-VIII or 
factor-IX activity (severe haemophilia).

For 53 arthroplasties (52%), the patient had been diag 
nosed as HIV-positive before surgery, and in 37 (36%) it 
had been made after the operation. In 12% the date of 
diagnosis was not known. Overall, preoperative CD4 
counts were available for 50 of the procedures (49%). The 
mean CD4 count was 0.39 X loV (0.03 to 1.30 X loV). 
The generally accepted mean in normal individuals is 0.8 X 
10T.

The rate of deep sepsis was 18.7% after primary proce 
dures (17/91), 36.3% overall after revision procedures, 43% 
(3/7) in those revised for sepsis, and 25% (1/4) when 
revision was for other reasons. The mean time to the 
diagnosis of sepsis after the primary procedure was 47 
months (2 to 190).

Of the 81 procedures in which infection did not develop, 
the CD4 counts had been measured before operation in 42 
(52%) with a mean value of 0.40 X 10V (range 0.09 to 
1.21 X 10 1 ). Of the 21 procedures which were compli 
cated by infection, in eight (38%) the preoperative CD4 
count was known with a mean value of 0.31 X loV (0.03 
to 1.30 X 10 1" ), The mean logarithmic CD4 count was 
significantly lower in the infected group (-22.42 v -21.78, 
Student's /-test, p < 0.01).

Analysis of the overall survival of patients in which the 
diagnosis of HIV infection had been made before operation 
showed survivorship of 55% at ten years after operation 
(Fig. 1). Analysis of the sepsis-free survivorship of pros- 
theses implanted in primary procedures showed survivor 
ship of 71.8% at ten years and of 54.9% at 20 years (Fig. 
2). In seven of 21 infected cases, organisms were cultured; 
in five they were Gram-positive cocci, and in the others 
diphtheroids and Klebsiella species.

Failure of initial treatment (n=14)

(n=2)

Removal of 
prosthesis 

(n=1)

, r
Successful 

(n=1)

1 r

Failed 
(n=0)

Fig. 3 

Summary of results of the treatment of sepsis in 18 patients.
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Figure 3 summarises the methods and results of treat 
ment in patients in whom sepsis developed. These cases 
comprise all 17 primary procedures which became infected, 
and the single case revised for 'aseptic loosening', in which 
there was subsequent infection. The initial treatments were 
usually unsuccessful, with eradication of infection occur 
ring in only four (22%) overall, and in only one of the 11 
(9.1%) in which treatment was by antibiotics alone.

When initial treatment failed, seven patients (50%) were 
placed on long-term antibiotics and continued to be symp 
tomatic, thus representing overall failure of treatment. In 
the remaining seven, further surgery was performed, result 
ing in the successful eradication of the infection in four 
(57%).

Discussion_______________________
Joint replacement in HIV-positive patients with haemo 
philia carries considerable risk. In addition to infection, it is 
more likely to be complicated by nerve palsy, impaired 
wound healing and the formation of haematomata.

Septic arthritis in the joints of haemophilic patients was 
rare before the appearance of HIV, but the risk increased 
several-fold after HTV infection. ' The spectrum of 
infecting organisms includes Salmonella and fungal species 
which are rarely found in HTV-seronegative individuals.

After arthroplasty in the normal population, rates of 
infection of up to 1_5% are currently considered to be 
acceptable. 1 From an analysis of reports of 715 arthroplas- 
ties in haemophilic patients we calculated an overall rate of 
deep infection of 7.2%, regardless of HTV status. Only one 
infection was reported in the 11 studies completed before 
1979,7 when HTV was introduced. When patients were 
known to be HTV-positive, we found an overall rate of 
infection of 11.7% compared with 18.7% in our study.

HIV-infected individuals differ widely in their rate of 
progression to AIDS, which is reflected in the rates of 
decline of CD4 lymphocyte counts. AIDS is more likely to 
develop once the CD4 count has fallen below 02 X 10V 
(described as 'severe immunodeficiency'), and the risk of 
death is low before the CD4 count has fallen below 0.05 X

Q 110 1" . Viral load, which is measured as viral RNA litres, 
has been used more recently as a measure of control or 
progression of the disease, but was not available for the 
patients whom we studied.

A rate of infection of 26.1% has been reported in a group 
of HIV-positive patients in whom the CD4 count was below 
0.2 x 109!' 1 . 17 In our study patients with low CD4 counts 
before operation were more likely to develop deep sepsis. 
The mean preoperative CD4 count was less than 0.2 X 
lO9!" 1 in 62.5% (5/8) of the infected group, compared with 
16.7% (7/42) in those not infected, and there was a sig 
nificant difference between the mean logarithmic CD4 
counts in the two groups.

We do not suggest that an absolute value for the CD4 
count should be used to decide whether or not to offer

surgery. This is because the rate of progression of the 
disease varies between individuals and, more importantly, 
because the combinations of highly active antiretroviral 
agents used today are much more effective at preserving 
the immune status than the regimens used even five years 
ago, and continue to improve. The British HIV Association 
has published guidelines, shortly to be updated, on suitable 
regimens for the initial treatment and for failures of treat 
ment. With suitable patient selection, combining sound 
surgical technique with strict protocols for antisepsis in 
operating theatres, the risks of early infection should be 
kept to a minimum. Late infection is largely influenced by 
the medical control of HFV, but prompt and effective 
treatment when remote sepsis does develop, may protect 
implants from bacterial seeding.

It is now clear that long-term survival is a reality for a 
considerable proportion of the HIV-positive population. 
This has been brought about by improvements in medica 
tion and the use of combination therapies against HIV. 
Affected individuals have had to reassess their life goals, 
and their needs must be reflected in the treatment options 
offered to them. 18

In financial terms, the very high cost of arthroplasty is 
offset by a predictable reduction in the rate of joint haem- 
arthroses, with a consequent reduction in the cost of 
replacement coagulation-factor. For knee arthroplasty the 
time to equivalence is 13 years,19 at which time our figures 
show a cumulative survivorship of 70.1%.

Our study has demonstrated high rates of infection after 
arthroplasty in haemophilic patients, particularly in those 
seropositive for HTV. Despite this, we feel that joint 
replacement can be of considerable value in improving the 
quality of life of those affected by haemophilic arthropathy, 
particularly when the surgery is performed in specialist 
centres hi close consultation with physicians involved in 
the control of haemophilia and HTV.

For haemophilic patients in the developed world, there is 
evidence that better prophylaxis in childhood and adoles 
cence is leading to a marked reduction in haemophilic 
arthropathy. It is also clear that the risk of HTV infection 
through contaminated blood products has significantly 
diminished with time since coagulation-factor concentrates 
have been subject to viricidal treatment. Treatment with 
other blood products carries some risk, but this is minimal. 
In the UK there have been no new HTV infections in 
haemophilics since 1986. However, most haemophilic 
patients worldwide do not have access to adequate prophy 
lactic-factor replacement, and 50 million people are now 
infected with HTV.
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2.7-20 HEMOPHILIA

2.7.20 Hemophilia

W. J. Ribbons and P. L F. G/angrande

Box 1 Pathogenesis of hemophiliac arthropathy

• Bleeds lead to synovitis

• Synovitis makes bleeds more likely

• Recurrent bleeds lead to arthritis

Introduction
Hemophilia is the most common congenital disorder of coagulation 
and affects approximately 1 in 10 000 males around the world. There 
are approximately 6000 patients with hemophilia in the United King 
dom. Hemophilia A is due to a deficiency of factor VIII in the circu 
lating blood. Hemophilia B (also known as Christmas disease) is a 
clinically identical disorder caused by factor IX deficiency. Both con 
ditions show X-linked inheritance, so that the daughters of affected 
males are obligate carriers but the sons are normal. However, approx 
imately one-third of all cases of hemophilia arise in the absence of a 
previous family history and are due to a new mutation. The most 
famous example is that of Queen Victoria, who had a hemophilic 
son and two daughters who turned out to be carriers. The hallmark 
of severe hemophilia is recurrent and spontaneous bleeding into 
joints, but intracranial and other bleeds occur in the absence of avail 
able treatment, which usually results in death in infancy. The devel 
opment of blood products such as cryoprecipitate in the 1960s and 
plasma-derived concentrates in the following decade dramatically 
altered the outlook for patients with hemophilia. By the early 1980s 
life expectancy of patients with hemophilia in developed countries 
had almost attained that of the normal population.

Clinical and laboratory features of 
hemophilia
The hallmark of severe hemophilia is recurrent and spontaneous 
hemarthrosis. The severity of clinical manifestations depends upor 
the level of coagulation factor in the blood (Table 1).

The affected joint is swollen and warm, and the joint is often helc 
in flexion. There is no external discoloration or bruising around thf 
joint. However, it is important to appreciate that a patient usuall) 
experiences pain in the joint well before external signs such as swell 
ing are evident, and prompt treatment will result in rapid resolution 
of symptoms. Recurrent bleeds into a joint result in synovitis (Fig. 1] 
and joint damage resulting in arthritis (Figs 2 and 3). The develop 
ment of synovitis can lead to the development of a vicious circle with 
a tendency to recurrent bleeding in a particular joint, termed a target 
joint. In such cases, even regular administration of large doses of 
coagulation factor concentrate will fail to control the bleeding, and 
some form of surgical intervention may be necessary.

Female carriers invariably have a sufficiently high factor level to 
protect them from developing spontaneous hemorrhagic complica-

Organization of hemophilia care
The hemophilia center should be the natural focus for follow-up 
treatment of patients with hemophilia. Hospitals with such centers 
have experience of dealing with infection, vascular injury, and frac 
ture. The hemophilic patient is prone to musculoskeletal problems 
as a direct result of his enhanced bleeding tendency. However, like 
all patients, they are at risk of developing any one of the normal 
problems commonly encountered in casualty departments and 
orthopedic clinics. When considering the role of the orthopedic sur 
geon in relation to the hemophilic patient, one must consider the 
provision of safe surgery to treat all musculoskeletal problems and, 
specifically, the management of problems presenting in specialized 
clinics which result from uncontrolled hemorrhage into joints and 
soft tissues.

Fig. 1. Synovitis in knee due to recurrent hemarthrosis in patient with 
severe hemophilia.

Table 1 The relation of blood levels of factor VIII (and factor IX) to the severity of hemorrhagic manifestations

Blood factor level (IU/1) Hemorrhagic manifestations

50-100 
25-50
5-25
2-5
>2

Normal level: no bleeding problems
Tendency to bleed after major surgery
Severe bleeding after surgery or injury
Severe bleeding after minor injury and occasional spontaneous hemarthroses
Severe hemophilia with spontaneous and recurrent bleeding into muscles and joints
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Box 2 Inhibitory antibodies to the missing factor

• Usually develop in early years of treatment

Fig. 2. Anterior and lateral radiographs of a knee showing advanced 
hemophilic arthropathy.

Fig. 3. Arthritis of hip: a surgical specimen showing destruction of articular 
cartilage due to hemophilic bleeding.

tions, but they may require treatment to prevent bleeding in the set 
ting of surgery or other invasive procedures.

A minority of patients develop antibodies directed against the 
missing coagulation factor, either factor VIII or factor IX. These anti 
bodies, or inhibitors, usually arise during the first few years of treat 
ment but occasionally even adults who have been treated with coagu 
lation factor concentrate for many years may develop inhibitors. 
Approximately 10 per cent of those with hemophilia A can be 
expected to develop inhibitors, but less than 1 per cent of those with 
hemophilia B develop inhibitors. Patients with inhibitor experience 
more frequent bleeds, but are also more difficult to treat as infused 
concentrate is rapidly consumed. This presents a particular problem 
in the setting of surgery (see below).

Frequency of joint bleeds
Hoskinson and Duthie (1978) confirmed that the knee is the most 
commonly affected joint as a result of hemophilic bleeds. In their 
series, the knee accounted for 44 per cent of all bleeding episodes.

• Affect 10 per cent of patients

• Make surgery very difficult

The elbow accounted for 25 per cent and the ankle for 14,5 per cent. 
The hip and shoulder accounted for most other bleeds. However, the 
pattern of bleeding varies at different times during life. It is unusual 
for an infant to have spontaneous hemarthroses in the first few 
months of life, and the first joint to be affected tends to occur as the 
child learns to crawl. Gamble et al. (1991) observed that the knee 
was the most commonly affected knee during the first decade of life. 
The ankle was the most frequently involved joint during teenage 
years—a time when most youngsters wish to participate in physical 
activities with their peers. These epidemiologic studies have been 
undertaken in units where modern treatment methods have been 
available to patients. The authors' experience of travelling to develop 
ing countries has been that the knee represents an even higher pro 
portion of total bleeds. As a result, the child is left with significant 
disability from a young age with little risk of becoming involved in 
activities as a teenager, which result in the damage to ankle joints 
observed in North America and Europe.

Pathogenesis of joint damage
The sequential changes in a joint following a series of bleeds are 
summarized in Table 2. Bleeding into a hemophilic joint occurs 
principally from the subsynovial venous plexus where there is a lack 
of thromboplastic activity. Repeated bleeding stimulates synovial 
hypertrophy. The tissue demonstrates villous formation, increased 
vascularity and chronic inflammatory cells. Hemosiderin is phago- 
cytosed by the macrophages (type A synoviocytes); however, the 
capacity to absorb iron is limited and a certain amount of blood 
remains free to become organized within the joint and form fibrous 
adhesions. Autolyzing cells release lysosomal enzymes, such as 
cathepsin D and acid phosphatase, which destroy articular cartilage 
and stimulate further synovial inflammation. Cytoplasmic deposits 
of iron are found not only in synovial and subsynovial cells but also 
in chondrocytes of the superficial layers of articular cartilage. Fibrosis 
within the joint and within the subsynovial plexus eventually leads 
to contractures.

Box 3 joints commonly affected by hemophiliac arthropathy

• Infants have problems with knees when they start to crawl

• Teenagers have ankle involvement

• Overall the knee is most commonly affected joint (just under 50 

per cent)

• The elbow accounts for 25 per cent
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Table 2 Pathogenesis of hemophilic arthropathy

Event Involved structures Consequences

Hemarthrosis—spontaneous or Bleeding from vessels of 
traumatic synovium and subsynovial layer

Synovia! hyperplasia

Synovial hyperplasia

Repeated hemarthrosis

Hemosiderin accumulation in 
the synovial cells

Destruction of articular 
cartilage

Hyperplasia of type A cells 
(macrophages)

Angioneogenesis in synovial and 
subsynovial layer

Further stimulation for cellular 
and vascular proliferation

Autolysis of cells

Synovitis

Phagocytosis of iron into cells; 
hemosiderin can be found in the cells 
for up to 2 years after a single bleed

Hypertrophic synovium more 
susceptible to further bleeds

Chronic synovitis with permanent 
thickening of the joint soft tissue

Release of destructive enzymes from 
cells, e.g. collagenase and neutral 
proteinase

Progressive joint fibrosis > ankylosis 
Narrowing of joint space, irregularity, 
osteophyte and cyst formation

Objective evaluation of hemophilic 
joints
The most commonly used grading system for the radiologic evalu 
ation of joints damaged by hemophilia is that developed by Petters- 
son et al. (1980) (Table 3). The system classifies the degree of damage 
according to a number of well-defined criteria using a 0 to 13 point 
scale, with 0 being a normal joint and 12 to 13 points representing 
an endstage arthropathy. However, inevitably the pattern of damage 
differs between joints. Ribbans (1996) found high rates of interobser- 
ver variability for grading ankle radiographs and poor correlation 
with clinical ankle scores. In addition, recurring ankle radiographic 
features were noted that were not included in the Pettersson classi 
fication. There may be a case for the development of individual joint 
scoring systems for hemophilia as advocated by Ribbans (1996).

Treatment of hemophilia
The development of factor VIII concentrates in the early 1970s was 
a major advance, and has facilitated the spread of home treatment 
and prophylactic therapy. It is recognized that the use of products 
derived from large plasma pools was responsible for the transmission 
of hepatitis and HIV infection before 1985 (Darby et al. 1995, 1997). 
Concentrates of recombinant factors VIII and IX have been 
developed, and it is expected that these will gradually replace plasma- 
derived products, as they carry no risk of infection with human 
pathogens.

The total dose, and frequency of treatment, will also be determined 
by the severity and site of bleeding. Typical doses of factor VIII 
required for initial treatment of various clinical conditions in-

patients with hemophilia A but without inhibitory antibodies are set 
out in Table 4.

The great majority of joint bleeds will resolve with a single infusion 
of material, if the bleed is recognised early and treated promptly. The 
presence of inhibitory antibodies must be considered if a patient 
begins to experience unusually frequent bleeds, which do not resolve 
with the usual dose of concentrate.

In an emergency, fresh-frozen plasma may be used to control 
bleeding when specific coagulation factor concentrates are not avail 
able, as it contains both factors VIII and IX. Cryoprecipitate may 
also be used to treat patients with hemophilia A, but it does not 
contain factor IX and is thus of no value in the treatment of hemo 
philia B (Christmas disease). Fresh blood also contains both coagula 
tion factors, but factor VIU is particularly labile and will not be pre- 

. sent in significant quantities in stored blood bags from a transfusion 
laboratory. Desmopressin (I-deamino-8-D-arginine vasopressin) is a 
synthetic analog of antidiuretic hormone, which is of value in the 
management of mild hemophilia A, and von Willebrand's disease 
(Mannucci et al. 1987).

The minority of patients with inhibitory antibodies poses particu 
lar problems, as these patients are unlikely to respond to human 
factor VIII in conventional doses. Products such as porcine factor 
VIII, activated prothrombin complex concentrates, and recombinant 
factor Vila may be useful in controlling bleeding in patients with 
inhibitory antibodies (Hay et al. 1996). Management of bleeding in 
such patients should only be undertaken in specialist centers. It may 
not be feasible to undertake elective surgical procedures in the pres 
ence of inhibitory antibodies.

Home treatment and prophylaxis
Home therapy became feasible following the development of lyophil- 
ized coagulation factor concentrates, which could be stored in
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Table 3 Pettersson radiographic classification for hemophilic arthropathy

Radiographic changes

Osteoporosis

Irregularity of subchondral surfaces

Epiphyseal enlargement

Joint space narrowing

Subchondral cyst formation

Joint margin erosions

Incongruence between joint surfaces

Deformity — angulation and/or displacement of articulating bones

Maximum possible score

Findings

Absent
Present

Absent
Slight
Pronounced

Absent
Present

Absent
<50%
>50%

Absent
1 cyst
> 1 cyst

Absent
Present

Absent
Slight
Pronounced

Absent
Slight
Pronounced

Score

0
1

0
1
2

0
1

0
1
2

0
1
2

0
1

0
1
2

0
1
2

13

Table 4 Recommended initial doses of factor VIII for a patient with 
hemophilia A and no inhibitory antibodies

Recommended dose
(lU/kg)

Early hemarthrosis
Muscle bleed
Gastrointestinal bleeding
Dental extraction
Surgery

15-20
20-30
20-30
40-50
50 as initial dose

Box 4 Treatment of hemophilia

• Factor VIII from large plasma pools may transmit infection

• Recombinant factors will eventually replace plasma-derived 

products

• Fresh-frozen plasma may control bleeding if factor is not avail 
able; desmopressin may help in mild haemophilia

domestic refrigerators. Parents are trained to recognize bleeds in their 
children and inject a suitable dose of coagulation factor concentrate. 
Port-a-Caths or similar devices may be used if venous access is poor. 
Regular treatment with coagulation factor concentrate, two or three 
times a week, is termed prophylaxis. The aim is to prevent joint 
bleeds and, in the long term, prevent joint damage (Nilsson et al 
1992). 'Primary prophylaxis' is the provision of coagulation factor 
from 'cradle to college'. Ideally, the patient should receive regular 
treatment from before the age of independent mobility and the first 
significant bleed until skeletal maturity. It is used in the severely 
hemophilic patient and is aimed to prevent spontaneous bleeds. The 
aim of treatment is to maintain minimum levels of factor VIII or IX 
above 1 per cent of normal. This requires regular treatment at least 
two to three times per week. The beneficial effects of allowing the 
musculoskeletal system to develop normally have been demonstrated 
in both Europe and North America (Nilsson et al. 1992; Aledort et 
al. 1994). However, the treatment is expensive. A single transfusion 
of recombinant factor VIII for a 40-kg child in United States has 
recently been calculated to cost $1000 and treatment until skeletal 
maturity may cost up to $2.5 to 3.0 million.

In many children there will be an element of overtreatment, and 
the regime places an enormous burden on the family. Regular injec 
tions may have an adverse psychologic effect on the child and family-



2.7-20 HEMOPHILIA

Box 5 Primary prophylaxis—'cradle to college'

$F
,'vfe Relies on regular home injections with lyophilized factor
t*2£:.

wAim is to keep factor levels above 1 per cent of normal, avoiding
""

spontaneous bleeds

to skeletal maturity may be several million dollars

Box 6 Secondary prophylaxis

only given after bleeds have occurred 

'/Aim is to prevent or resolve synovitis

A small percentage of patients will develop inhibitors on prophylaxis, 
and there are continuing concerns over the safety of preparations 
and efficiency of viral inactivation treatments remains. 'Secondary 
prophylaxis' is undertaken after bleed(s) have occurred. The aim is 
usually to prevent or resolve synovitis. Treatment allows the inflamed 
and fragile synovium to settle without further insults. Treatment 
aims are the same as for 'primary prophylaxis' but treatment may 
only continue for months rather than years in the child.

Treatment in developing countries
Approximately two-thirds of the estimated 180 000 hemophilics in 
the world have no access to any treatment with any form of blood 
product. Emphasis must be placed upon rest, ice, and the provision 
of crutches, splints, and other orthotics to minimize bleeding and to 
prevent deformity and damage. The critical role of an experienced 
physiotherapist is nowhere better illustrated than in these units where 
supervised rehabilitation to regain mobility and strength is an 
important tool to protect joints from irreversible wear.

Multidisciplinary management of the patient
The management of hemophilic patients with complex problems as 
a result of their enhanced bleeding tendency and the effects of treat 
ment cannot be handled by one health-care professional or medical 
speciality alone. A depth of understanding regarding the disease pro 
cess and the patients' (and relatives') response is essential. Treatment 
advice is frequently tempered by factors such as known patient com 
pliance, available resources, and the presence of HIV and hepatitis.

Specialist clinics should be available for the review of patients. 
Such sessions should be attended together by a hematologist, ortho 
pedic surgeon, and physiotherapist. In addition, the presence of a 
hemophilia nurse and counselor can provide valuable background to 
file past, present, and future physical and psychologic well being of 
the patient (Miller et al. 1997).

Acute hemarthrosis
A level of less than 2 lU/dl defines severe hemophilia. The hallmark 
of severe hemophilia is recurrent and spontaneous hemarthrosis. It 
is unusual for an infant to have spontaneous hemarthroses in the 
first few months of life. The first sign of a hemarthrosis in an infant

Box 7 The value of aspiration in an acute hemarthrosis in 
hemophilia

Advantages

• Reduces pain

• Speeds rehabilitation

• Minimizes synovitis 

Disadvantages

• Traumatic for a child

• hay introduce infection

• Removes tamponade effect of hemarthrosis

will often be obvious discomfort and distress, accompanied by lin 
ing or reluctance to use a limb. The diagnosis of an acute he 
arthrosis in the knee or elbow is usually obvious. The patient oft 
experiences an 'aura' before the swelling is visible. In deeper joii 
such as the hip, the usual features are pain, spasm, and limitation 1 
movement. Plain radiographs have little to add in the acute situatic 
However, for deeper joints, ultrasound can aid early diagnosis.

The patient or close relative using factor replacement stored in tl 
domestic refrigerator can treat most acute bleeds at home. Treatme. 
should be prompt and adequate.

In severe bleeds, a single treatment may not be sufficient ar 
repeated daily treatments may be necessary for 2 to 3 days. Hospit 
assessment is required if the patient and his family are unable to tre 
the bleed or if the bleed has failed to respond to appropriate initi 
treatment.

The role of aspiration is controversial. Each hemophilia unit tenc 
to have its own policy. Eventually a bleed will cease as intra-articuli 
pressure rises and a tamponnade effect takes place. Repeated join 
aspiration can generate fear and provide painful experiences fo 
young children. In addition, there is always the risk of introducin 
infection during aspiration.

However, aspiration of an hemarthrosis is practiced routinely fol 
lowing injury in the nonhemophilic. It allows speedier rehabilitation 
greater comfort, lessened analgesic demands, and reduces the synov 
itis that inevitably follows each bleed. If the aspiration can be under 
taken by an experienced clinician, preferably already known to thi 
patient, it has a role to play in certain bleeds. The use of local anes 
thesia patches 1 h prior to aspiration and the addition of sodiun 
bicarbonate mixed with lidocaine to reduce the burning sensatior 
from its acidity can reduce the trauma of the procedure to a younf 
child.

Rest of the affected limb is mandatory. The use of crutches and 
splints protects bleeding joints. The application of ice can reduce 
swelling and help control pain.

Other blood products may be available as an alternative to factor 
replacement. Cryoprecipitate is regularly used in developing coun 
tries. It can be difficult to titrate to ensure correct amounts are given 
due to variations in specific activity of its contents. It needs storing 
at -20°C. However, lyophilized cryoprecipitate can be stored at room 
temperature. Unfortunately, viral inactivation techniques are not 
universal. Fresh-frozen plasma is an alternative treatment and can be 
dispensed in a lyophilized form.
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ihysiotherapy
)Ming the bleed the therapist can provide crutches, slings, and 
plints as appropriate. Once the acute phase has been controlled, 
ehabilitation can commence. Flowtron is an intermittent compres- 
ion system that can help resolve swelling and improve movement. 
jssive mobilization techniques, including continuous passive 
lotion machines, can prevent and treat early soft-tissue con- 
lacttires. Orthoses, splints, and functional braces can stabilize, pro- 
ict, and improve movement.
At the next clinic visit, issues relating to the bleed(s) should be 

iscussed. If the patient was on prophylaxis was it being used and 
as it adequate? How did the bleed start? Was the treatment prompt 
nd effective? Has the patient regained mobility and strength? Is there 
ridence of the development of early synovitis? Is there an indication 
ir the patient to commence prophylaxis? Should the patient make 
ny alterations to his lifestyle to avoid similar incidents? (Ribbans et 
1 1997).

Fig. 5. Volkmann's ischemic contracture in a patient with severe 

hemophilia. This is the consequence of a bleed into the forearm and 
'compartment syndrome'.

ioft-tissue bleeds
Iccurrence and clinical features
luscle bleeding accounts for 30 per cent of all musculoskeletal 
feeds in hemophilia. It usually occurs as a result of direct injury, 
Ibeit often minor (Fig. 4). Muscle bleeds are slower to resolve than 
tint bleeds.
'The clinical features of the bleed depend upon its size, location, 
nd extensibility of the fascia. Bleeds in superficial locations will pro-

J. 4. Extensive thigh hematoma in a patient with severe hemophilia. 
*se are usually the result of injury rather than spontaneous. Subjects with 

roophilia should never receive intramuscular injections which can result in 

"natoma formation.

duce a painful visible swelling rapidly. In other deeper locations, a 
larger muscle may tolerate considerable expansion before becoming 
clinically obvious.

Bleeds into certain areas are particularly dangerous because of the 
risk of compression of neighboring structures. Patients with inhibit 
ory antibodies are particularly at risk in this regard, as bleeds may be 
more difficult to control. Bleeding into the forearm could result in 
Volkmann's ischemic contracture (Fig. 5), and bleeds in the tongue 
can obstruct the airway. A sizeable bleed within a compartment of 
the leg or forearm clearly has the potential for causing a severe com 
partment syndrome unless promptly treated. Elsewhere there is a still 
a significant risk of vascular and neurologic compromise.

A bleed into the iliopsoas muscle, in the retroperitoneal space, 
accounted for 18 per cent of musculoskeletal hematomas in the 
study by Fernandez-Pallazzi et al.(1996a). These bleeds produce flex 
ion contractures of the hip and are associated with a high rate of 
recurrent bleeds (14 per cent). In the long term the limb con 
tractures can be associated with a compensatory pelvic tilt and scoli- 
osis. However, the most serious complication is that of femoral nerve 
involvement due to external compression and traction. In Fernandez- 
Palazzi's series this was found in 37 per cent of cases. Muscular par 
esis and characteristic sensory changes are frequent. Recovery occurs 
in most cases but can take up to 6 months. However, if the vasa 
nervorum is obliterated an irreversible neurologic lesion can occur. 
Loss of the knee-jerk reflex is an early clinical sign. All too frequently 
the symptoms of a retroperitoneal bleed are also mistaken for those 
of appendicitis, but the clinical diagnosis of a retroperitoneal bleed 
may be confirmed by an ultrasound examination, or more sophistic 
ated imaging techniques such as MR] or CT scans (Fig. 6).

Treatment of acute muscle bleeds
Treatment of acute muscular bleeds is similar to that of hem- 
arthroses. The infusion of replacement factor should aim to provide 
plasma levels at least 50 to 70 per cent of normal. Therapy will need 
to be continued until the acute symptoms begin to settle—usually at 
least 5 to 7 days. During this time complete rest is required with no 
attempt at forceful passive mobilization. However, as soon as the
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Fig. 6. MRI scan showing bilateral iliopsoas hemorrhage associated with 
bilateral femoral nerve palsy.

Box 8 Iliopsoas bleeds

• May mimic appendicitis

• May cause femoral nerve damage

• In the long term may produce pelvic tilt and scoliosis

acute phase has passed, gentle mobilization can commence combined 
with treatment to promote hematoma reabsorption including ultra 
sound and shortwave treatment.

Aspiration or surgical evacuation of the hematoma is not routinely 
indicated. The only indication for prompt surgical intervention is the 
presence of a marked compartment syndrome with neurologic and 
vascular compromise.

Failure of the soft-tissue swelling to begin to resolve within a few 
days should alert one to the possibility of insensitivity of the patient 
to the factor replacement secondary to the development of antibody 
inhibitors, or to the development of a cyst. Early local irradiation, 
with divided doses totalling 800 to 1200 rad, is reported to be useful 
in the early treatment of cyst or pseudotumors (Duthie et al 1994).

Articular* contractures
Articular contractures can occur as a result of primary joint damage 
Or secondary to soft-tissue bleeds. The most common contractures 
seen in hemophilia are equinus contractures of the ankle, fixed flex 
ion deformities of the knee, flexion contractures of the elbow, and 
flexion deformities of the hip. Heim et al (1996) reported an

Box 9 Treatment of acute soft-tissue bleeds

• Factor and rest followed by physiotherapy

• Surgery for compartment syndrome

• Radiotherapy may inhibit pseudotumor formation

Box 10 Treatment of joint contractures

• Prevention with early physiotherapy

• Serial casting, hinged braces, and reversed dynamic splints fc 
established problems

• Tendon release, lengthening, and transfer

• Capsular release

increased bleeding tendency in the knee as a result of flexion < 
tractures altering the mechanics of the joint.

As soon as the acute bleeding phase has been controlled, atten 
should be turned to maintaining passive joint movement, preven 
musculotendinous contracture and protecting the joint to prc 
further damage while muscle power is reduced and propriocep 
impaired. Protective splints and orthotics can be helpful at this st 
Buzzard and Heim (1995) demonstrated the effectiveness of a 
splints in reducing bleeding episodes in children.

Once the deformity has become established, further measure! 
addition to physiotherapy, may be required. Serial casting to gr< 
ally correct joints can be used. Alternatively, hinged braces, wl 
allow the arc of movement to be gradually altered, are lighter 
often more acceptable to the patient.

Reversed dynamic slings can gradually correct knee deformities 
require inpatient admission. Flowtron has been used to reduce yi> 
ing and help correct deformity and is suitable for home use (No 
et al. 1989).

The range of surgical procedures is great but can be divided . 
two main categories: soft-tissue and osseous.

Tendon release, lengthening, and transfer procedures all have t 
place either alone or in combination. In addition, capsular rel 
may be required.

Hamstring release in association with posterior capsulotomy 
been well reported for knee contractures (Rodriguez-Merchan a. 
1997a). For the ankle, tendo Achilles lengthening, combined v 
posterior capsule release if necessary, is frequently employed. HI 
ever, if a tendo Achilles release is contemplated, an up-to-date rat 
graph of the ankle is recommended. Anterior osteophytes freque 
arise in ankles subject to bleeds and will block full dorsiflexion if 
corrected at the time of tendon surgery.

Elbow contractures per se tend not to have the same functic 
disability as lower limb contractures. Frequently, by the tune 
patient is seen, degenerative changes have occurred within the jo 
which render it unsuitable for soft-tissue surgery.

Supracondylar extension osteotomy of the femur has been usa 
overcome fixed flexion contractures of the knee unsuitable for s 
tissue release alone. However, biomechanically this can create. 
ondary problems with alteration of the normal weight-bearing i 
In the skeletally immature, there would be concern regarding 
pattern of future growth of the bone. In the adult, once the c 
tracture is beyond correction with soft-tissue procedures, dan 
usually has occurred to the knee joint which makes rehabilita1 
from an osteotomy slow and affects the ease of later joint repli 
ment.

The use of external fixation to gradually correct joint defon 
has been used (Heim et al. 1996). The llizarov fbcator is partial! 
suited for the correction of knee and ankle deformities. Care ha
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Table S Classification of hemophilic synovitis

Grade Classification

I Transitory synovitis, no bleeding sequelae, and with more than three episodes in 6 months
II Permanent synovitis with increase in joint size, synovial thickening, and limitation of movement
III Chronic arthropathy with axial deformity and muscular atrophy
IV Bony or fibrous ankylosis

Reproduced from Caviglia et al. (1997).

be taken regarding the centring of the axis of rotation over the joint. 
Initial slight distraction of the joint prevents crushing of articular 
cartilage during correction. In the knee, long-standing flexion con- 
tractures are frequently associated with posterior subluxation of the 
tibia. Correct placement of the llizarov hinges can allow translation 
iand rotation following initial distraction.

Chronic synovitis
The processes leading to a state of chronic synovitis are outlined in 
Table 2.

Grading of synovitis
The severity of synovitis in a joint has been graded 
(Fernandez-Palazzi et al. 1996a) to assist in the choice of appropriate 
treatment and in comparisons of different therapeutic regimes 
(Table 5).

Treatment options for synovitis
There are a number of different choices in the treatment of chronic 
synovitis as outlined in Table 6.

Factor-replacement prophylaxis
A period of protection for the joint from further bleeds that will 
stimulate further synovitis can be achieved by the use of prophylactic

factor replacement. Treatment should be maintained for at least 3 to 
6 months to allow some degree of reversal in early cases.

Steroids
Oral steroids (prednisolone) can be used to initially augment factor- 
replacement prophylaxis. A short course (2 weeks) has been recom 
mended, which can be repeated (Gilbert and Radomisli 1997). Direct 
injection of dexamethasone into the joint has been advocated by 
Fernandez-Palazzi et al. (1997) as palliative treatment for pain relief 
in patients with advanced synovitis (grade III and IV) before contem 
plating joint arthroplasty or arthrodesis.

Synoviorthesis
Synoviorthesis is the induction of synovial fibrosis in a chronically 

inflamed joint. It can be produced in the hemophilic patient by the 
introduction of a radioactive substance or drug, such as rifampin 
(rifampicin), into the affected articulation. Its introduction into the 
joint requires far less factor-replacement therapy. Much of the sup 
porting research on this form treatment has come from various cen 
ters in South America.

RodioacuVe synoviorthes/'s
Radioactive Synoviorthesis was first described in 1971 (Ahlberg 1971) 
as a potential method of controlling synovium in hemophilic joints. 
Various radioactive materials have been used including 198Au col 
loidal gold, 32P coDoidal phosphorus, 90Y colloidal yttrium, and 186 Re 
colloidal rhenium.

Fernandez-Palazzi et al. (1996a) have reviewed the multicenter

Table 6 Treatment options for hemophilic synovitis

Medical
Factor replacement 

Steroids

Secondary prophylaxis: maintain factor levels > 1% of normal

Oral
Intra-articular

Physical therapy
Rest

Invasive therapy
Aspiration of joint 

Radioactive Synoviorthesis 

Chemical Synoviorthesis 

Surgical synovectomy

Immobilization
Restricted weight-bearing
Joint protection with splints and orthoses

± Steroids
Radioactive isotopes injected into the joint "8Au, WY, "P, 18iRe
Rifampin injected into joint
Open arthroscopic
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experience from hemophilia units throughout the world. They con 
cluded that in grade I synovitis such treatment should commence if 
there is more than 3 hemarthroses into one joint in 6 months. In 
grade II disease they felt it could be used electively to reduce swelling, 
and could be chosen as a last resort in grade III disease. They 
reported good results in 80 per cent of correctly selected patients in 
terms of reduction in the hemarthrosis rate and concomitant use of 
factor replacement. It is relatively easy to administer on an ambulat 
ory basis with low requirements for prophylactic factor cover. It is 
useful in areas where factor-replacement stocks are limited and/or 
in patients with antibody inhibitors to routine factor-replacement 
products. Lofqvist et al. (1997) have not been able to confirm a sim 
ilar efficacy of radioactive compared to surgical synovectomy. How 
ever, they believed that a course of radiation to a joint produced a 
useful reduction in bleeding for 6 to 12 months and was a valuable 
treatment alternative for patients with factor inhibitors.

However, concerns remain over potential hazards of such treat 
ment in young patients. Chromosome aberrations have been 
reported following synoviorthesis although Fernandez-Palazzi et al. 
(1996&) claim that they are transitory and disappear after a few years. 
There has been no report of malignant change to date. The other 
concern is of potential damage to an adjacent physis, particularly if 
it is intra-articular, in a skeletally immature patient.

Chemical synoviorthesis
The nonsurgical alternative to radioactive synoviorthesis is the intro 
duction of rifampin into the affected joint. Caviglia et al. (1997) have 
recently reviewed the South American experience of this technique. 
Its effect is to induce subsynovial fibrosis and reduce bleeding in 
patients with early (grade I or II) chronic synovitis. They recom 
mended its use in the elbows and ankles of small children to avoid 
the possible detrimental effects of radiation on adjacent growth 
plates. It has been reported that its introduction into the joint is 
painful.

Surgical synovectomy
The complete surgical excision of inflamed synovium is one method 
of reducing bleeding and the long-term detrimental effects on the 
joint. It has been used historically for the treatment of other chronic 
inflammatory arthropathies, e.g. rheumatoid arthritis. Storti et al. 
(1969) proposed its use in the control of bleeding in hemophilic 
joints. However, like other diseases, it was associated frequently with 
loss of motion. It is more likely to be effective than synoviorthesis in 
florid synovitis. The advent of arthroscopic techniques was soon 
applied to the hemophilic, and Wiedel (1984) reported results of 
arthroscopic knee synovectomy comparable with open surgery with 
a quicker rehabilitation and less restriction of movement. In patients 
with inhibitors and/or advanced consequences of viral infection 
(hepatitis B, hepatitis C, and HIV), nonsurgical methods might prove 
more appealing.

The role of synovectomy in each commonly affected joint is con 
sidered in the section on individual joints. Clearly the results of syno 
vectomy depend upon a number of factors. The experience of the 
surgeon, the stage of damage, and the facilities for and the ability of 
the patient to rehabilitate need to be considered. Ideally, the proced 
ure should be reserved for joints before demonstrable articular 
damage has occurred radiologically, Wiedel (1996), in a later review

Box 11 Synovectomy

• Can be radioactive, chemical, or surgical

• Should be used before articular damage is advanced

• Slows articular destruction

of the subject, considered surgical synovectomy to be useful in 
ing the pace of articular destruction, but not suspending it.

Pseudotumor or blood cyst
A pseudotumor is an encapsulated hematoma, which u 
develops following recurrent bleeds into soft tissue or bone. 1 
first described by Starker in 1918. Its exact pathogenesis is un 
It most commonly occurs following subperiosteal bleeds or 
equately treated soft-tissue bleeds. Its occurrence has reduced cc 
erably since wider availability of factor-replacement therapy, 
lesion may develop in any bone, although there is a predilectio 
the pelvis and femur. The lesion presents as a painless and hard j 
which continues to enlarge over a period of months. The histo 
hemophilia and radiologic appearances should help to exclud 
possibility of osteogenic sarcoma or other bone malignancy. A 
servative approach with frequent and high doses of coagulation f 
concentrate should be the first line of approach, and this often K 
in regression of the lesion.

Gilbert (1996) felt the blood cyst represented a spectrum of pi 
logy from a simple encapsulated intramuscular hematoma t( 
multiloculated lesion, which destroys muscle and fascial planes, 
the true pseudotumor, which erodes bone and elevates periost 
Clearly patients with severe hemophilia are most at risk becaur 
the frequency of bleeds, particularly if treatment is inadec 
because of the presence of inhibitors or economic constraints. It 
occur following poorly treated fractures (Torri et al. 1994).

Expansion of die pseudotumor can thin bone, leading to pat 
ogic fracture. Pressure of nerves and vessels can cause serious c 
plications. The expanding hematoma can easily become infected, 
rupture can lead to septicemia (Dasani et al. 1996).

Surgical excision can be difficult even under optimal hemos 
conditions. Recurrence is common. Gilbert (1996), reporting 
New York experience, described postsurgical complications, inc 
ing nerve damage, infection, vascular injury, and fracture. On o 
sion amputation is required to control symptoms, especial!' 
patients with inhibitors.

Plain radiography reveals the extent of osseous involvement. A 
ography helps to identify the vascular anatomy prior to surgery, 
the advent of MRI has proven to be the most helpful investiga 
in preoperative surgical planning.

Open resection remains the most common surgical approach, 
gery is often long and requires large amounts of factor replaced 
Probing, aspiration, and the use of a 'fibrin seal' have been rec 
mended for unresectable cysts. Caviglia et al. (1994) recommer 
changes to this technique. An endoscope was introduced into the 
to ensure full evacuation. No attempt to resect the pseudocaf 
was made. Instead, the empty cavity was filled with allograft hoi
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Box 12 Pseudotumors in hemophilia

Develop following recurrent bleeds

May resolve with coagulation factor treatment

Can thin bone to produce a pathologic fracture

May become infected

Surgical removal is difficult

Amputation may be the only option

Perioperative management of a 
hemophilic patient
The advent of routine surgery for hemophilic patients began in 1967 
when Ahlberg reported upon the outcome of orthopedic surgery per 
formed upon patients with severe hemophilia A under cover of anti- 
hemophilic globulin (Ahlberg 1967). Prior to this, surgery had only 
been undertaken for urgent and emergency indications under haz 
ardous conditions with unpredictable, and potentially fatal, results. 
Wherever possible, elective surgery should be carried out in a center 
experienced in the management of hemophilia. Patients scheduled 
for surgery should be admitted 1 or 2 days beforehand for blood 
tests and assessment. Patients with severe hemophilia are likely to 
require infusions of concentrate for at least 7 to 10 days after any 
type of surgery. Therefore they will often need to stay in hospital for 
a longer period than other patients and this must be planned for 
accordingly. It is all too common to see patients discharged 2 days 
after 'minor' surgery. There is no such thing as 'minor' surgery for 
hemophilic patients. In some countries where concentrate is not 
readily available, some centers have achieved considerable savings by 
good co-ordination of procedures. If a patient is scheduled to have 
surgery and will be in hospital and receiving concentrate for some 
days thereafter, other procedures can be carried out at the same time 
(e.g. dental work, excision of skin lesions, vasectomy, etc.). On the 
day of surgery, concentrate should be infused 1 h before surgery; a 
dose of 50 lU/kg of factor VIII or 75 lU/kg of factor IX should suffice 
to boost the plasma level to within the normal range. Pre- and post- 
infusion levels should be checked in the laboratory to confirm that a 
suitable level has been achieved prior to surgery. After surgery, twice- 
daily bolus infusions of factor VIII will be required for at least 5 days. 
Further daily doses may be required for a further 5 days or so, until 
soft-tissue healing is achieved. Factor IX has a longer half-life, and 
only one infusion a day is necessary. Analgesics or other drugs must 
not be given by intramuscular injection, and aspirin is contraindi- 
cated. It is sensible to change dressings after infusion of a dose of 
concentrate in order to minimize the risk of bleeding from wounds. 
Similarly, physiotherapy is best scheduled immediately after infusion.

Box 13 Surgery in hemophilia

• There is no such thing as-'minor' surgery

• Surgical procedures should all be co-ordinated

• Patients need careful work-up

• Continuous infusion may provide best cover

Deep vein thrombosis does not appear to be a problem in patients 
with hemophilia A, and prophylaxis is not necessary, even in the 
setting of orthopedic surgery. Thromboembolism is a recognized 
complication in patients with hemophilia B receiving prothrombin 
complex concentrates, and so high-purity factor IX concentrates are 
recommended to cover surgery in such patients.

Continuous intravenous infusion of concentrates to cover surgery 
is being employed in many centers. Most high-purity concentrates 
are sufficiently stable for administration in this way, although they 
may not actually be licensed by the regulatory authorities for use in 
this fashion. The purported advantage of continuous infusion is the 
elimination of plasma troughs of factor which may result with bolus 
administration. As a rough guide, the administration of 2 to 3 IU/ 
kg/h should be sufficient to achieve satisfactory levels after adminis 
tration of a conventional loading dose of concentrate. Plasma assays 
can be used to adjust the infusion rate to maintain a given desired 
level. Early studies were designed to achieve and maintain a level of 
100 lU/dl, but this is certainly not necessary and the aim should be 
to ensure (as with conventional bolus infusions) that the level does 
not fall below 50 lU/dl at any time in the critical period after surgery. 
It has been observed that the clearance of factor VIII declines during 
continuous infusion, so that a given plasma level may be maintained 
even though the rate of infusion may be reduced. A steady-state level 
of factor VIII level will be attained after approximately five half-lives 
of the infused factor.

Early studies employed concentrate diluted in physiologic saline; 
undiluted concentrate has been used in association with 'mini- 
pumps'. In either case, the product is infused into peripheral veins 
and it is certainly not necessary to place a long venous catheter. Prob 
lems associated with continuous infusion of concentrate include 
thrombophlebitis and the capital costs of the infusion pumps. Loss 
of peripheral veins through thrombophlebitis may make subsequent 
home therapy more difficult, and it is important not to use a patient's 
'favorite' veins for continuous infusion to cover surgery. One definite 
advantage of continuous intravenous infusion is that it may result in 
savings of up to one-third as regards costs of concentrate. Bolus 
injection aims to produce peak levels of factor VIII at 80 to 100 IU/ 
dl preoperatively and maintain them for L to 3 days postoperatively 
for major surgery. After that, factor levels can be gradually dimin 
ished until about day 10 to 12 (Rickard 1995). For factor IX, periop- 
erative peak levels of 50 to 80 lU/dl are required. Both peak and 
trough levels must be regularly assessed. If the latter falls too low, 
breakthrough bleeding may occur.

Continuous infusion is a more efficient way of using factor 
replacement, and aims to maintain plasma concentrations above the 
trough levels of bolus therapy. For factor VIII deficiency, continuous 
levels of 30 to 50 lU/dl will maintain satisfactory hemostasis in the 
perioperative period.

All staff should be aware that the hemophilic patient, through a 
combination of difficult and long surgery and a degree of habituation 
to analgesics, requires stronger and more prolonged analgesia than a 
normal patient undergoing similar surgery in the immediate postop 
erative period (Ribbans 1996).

Joint sepsis
The hemophilic patient is at increased risk for the development of 
pyarthrosis. Infection may occur as a result of aspiration of joints or
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Box 14 Joint sepsis after surgery in hemophilia

• Sepsis is much more common than in normal patients

• The increase may be associated with the immunosuppression of 
HIV

• Repeated aspiration or arthrotomy may produce resolution

following surgery. An hemarthrosis is always susceptible to secondary 
infection as a result of concomitant systemic illness. Within the last 
two decades the incidence of infection has increased substantially as 
a result of HIV and the resultant immunosuppression of the hemo- 
philic patient (Gregg-Smith et al. 1993). Gilbert et al. (1996) have 
described the New York experience. Between 1969 and 1983, there 
were no reported cases of septic arthritis; however, between 1983 and 
1992, there were 15 septic joints in 10 patients only one of whom 
was not known to be HIV positive. A combination of antibiotics, 
repeated aspiration, or arthrotomy produced a successful outcome in 
all but one patient. Gregg-Smith et al. (1993) reported on six cases 
of septic arthritis of the knee of whom four were HIV positive. They 
concluded that the risk of significant infection in total knee replace 
ment in HIV-positive hemophilic patients was high and cautioned 
surgeons in their decision making.

Infection risks in hemophilia surgery
The decision to operate on an HIV-positive patient is difficult. 
Clearly the overall health of the patient and the clinical need of the 
contemplated surgery must be balanced.

Markers of the degree of immunocompromise, e.g. CD4 counts, 
should be sought. Both the absolute values and the rate of decline 
should be considered (Greene et al, 1990). In a review of American 
hemophilia centers, a 15.1 per cent overall infection rate was noted 
following 74 procedures on HIV-positive patients with CD4 counts 
of less than 200/mm3 (Ragni et al. 1995). The high rate of infection 
following total joint replacement has led some units to doubt the 
wisdom of undertaking such surgery. In United States, Ragni et al. 
(1995) reported an overall rate of 26.5 per cent and Gilbert et al. 
(1990) found similarly high figures in a multicenter American review. 
In the United Kingdom, Birch et al. ( 1993a), reported only one infec 
tion (late) in 19 total knee replacements. Phillips et al. (1994) 
reported on the subsequent decline in CD4 counts following surgery 
on HIV-positive hemophilic patients. Compared to a control nonop- 
erated group, they could not identify an increase in the rate of decline 
of CD4 levels postoperatively or in the mortality rate. Thus, while 
infection remains a significant concern, there is no evidence to sug 
gest that the stress of procedures such as joint replacement hastens 
the demise of the patient.

Shoulder joint
The relative infrequency of bleeds into the shoulder joint compared 
with the knee, ankle, and elbow is reflected in the rarity of surgical 
interventions. However, once selected as target joint, the shoulder 
can rapidly develop degenerative changes subsequent to the develop 
ment of a chronic synovitis.

Manipulation under anesthesia
Occasionally, in the early stages of joint involvement, when physio 
therapy has failed to restore full mobility following a series of bleeds 
a gentle manipulation under full factor replacement cover can help 
to regain useful movement.

Arthroscopy
On rare occasions, arthroscopic assessment of the shoulder is indi 
cated. A synovectomy can be undertaken and a thorough evaluation 
of the secondary damage to rotator cuff tendons and the long head 
of biceps can be made.

Arthrodesis
Fusion of the glenohumeral joint still has a role in the management 
of the endstage arthropathy. However, the combination of a fused 
shoulder and a stiff painful ipsilateral elbow is a difficult disability to
overcome.

Shoulder replacement
In selected cases, shoulder replacement can provide useful pain relief 
and reduction in joint bleeds. Like the knee, it is not possible to 
guarantee an increase in mobility but the retention of some comfort 
able movement has been reported to provide pleasing results (Phillips 
et al. 1995).

Elbow joint
The elbow joint frequently becomes a target joint. Bajekal et al 
(1996) recorded 81 per cent of patients with severe hemophilia 
reporting episodes of elbow joint bleeds. Sixteen per cent had experi 
enced at least 12 bleeds into the same elbow within the preceding 
3 years. However, 60 per cent of this severely affected group man 
aged to undertake the majority of tests related to normal activities of 
daily living. This continuing reasonable function in the presence of 
frequent bleeds and restriction of movement was reflected in the rela 
tively small number of elbows operated upon—24 per cent in the 
severe group.

The pattern of damage recorded radiographically is variable. Some 
patients begin with predominantly radiocapitellum damage and 
others on the medial humero-ulnar side. The latter were more likely 
to complain of ulnar nerve neuropathy symptoms. In a third group, 
panarticular involvement is present from the beginning and in some 
cases can progress rapidly to an erosive destructive arthropathy sim 
ilar to that occasionally seen in rheumatoid arthritis.

Radial head excision
For patients with predominantly lateral disease causing deformation 
and enlargement of the radial head, its excision is likely to improve 
comfort and movement, particularly forearm rotation. Whenever 
possible, excision of the radial head should be avoided for patients 
prior to the closure of the proximal radial physis to avoid potential 
problems of unequal longitudinal growth of the forearm. It can be 
undertaken in association with a synovectomy.
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Ikrthroscopy
jke other joints the elbow is accessible for arthroscopic interven- 
ions. Synovectomy is a particular potential procedure. However, the 
iize of the joint and the presence of a florid synovium can make 
mentation and visualization difficult and raise concerns over the 
afety of such a procedure.

Synovectomy
The results of open Synovectomy of the elbow have been described 
by Rodriguez-Merchan ef al (1997b). Greater exposure of the joint 
is afforded by simultaneous radial head excision with improvement 
in forearm rotation. However, this should be avoided in the skeletally 
immature. As in other joints, it was reserved for cases that had failed 
a reasonable course of prophylactic treatment and synoviorthesis 
treatment. Synovectomy without radial head excision requires a 
larger exposure and may result in loss of motion.

Arthrodesis
In cases of uncontrolled pain, ankylosis, and frequent bleeding epi 
sodes in a severely arthropathic joint, an arthrodesis should be con 
sidered. Its value in the elbow is greater than that in the hip or knee 
because of concerns over the long-term consequences of joint 
replacement in a relatively young patient.

Total elbow replacement
Joint arthroplasty in the hemophilic patient is rarely undertaken 
because of the frequent ability of the patient to function in the pres 
ence of advanced articular damage, the alternative procedures avail 
able to relieve symptoms and concerns over the efficacy of the pro 
cedure. However, Phillips et al. (1995) have reported a successful 
case.

Hip joint
Although bleeding episodes into the hip joint are far less common 
than the knee joint, the hip frequently requires surgery in patients 
with coagulopathies. Patients, particularly those with milder defi 
ciencies, share the same high incidence of hip arthritis as the general 
population in addition to the increased risks following hemarthroses.

Arthrodesis
The present indications for hip arthrodesis are as infrequent in the 
hemophilic patient as they are in the general population. Like the 
knee joint, they are only indicated in the presence of sepsis or where 
facilities prevent undertaking joint replacement.

Total hip replacement
Joint replacement is the main.procedure undertaken for the hemo 
philic joint and is well reported in the literature (Nelson et al. 1992; 
Kelley et al. 1995; Lofqvist et al 1996). The technical challenges faced 
in the hip joint are not as great as in the knee. However, bleeds into 
the iliopsoas can produce significant flexion deformities and acetabu- 
lar erosion and cysts may require augmentation grafting and re

inforcement. The increased risk of infection, particularly in HIV- 
positive patients remains, and the risks of premature loosening in a 
population of relatively young patients has been noted in a number 
of studies. Nelson's study reported a 23 per cent revision rate at an 
average of 7.6 years; 21 per cent of cemented femoral and 23 per 
cent of cemented acetabular components were revised at an average 
of 8 years in Kelley's study; and in Lofqvist's study 31 per cent had 
been revised at an average of 10 years postinsertion. Among a 
number of possible reasons for early failure is the young average age 
at surgery, the theoretical adverse effects of micro-hemorrhaging at 
the bone-cement interface, and the increased stresses on the pros 
thesis of adjacent stiff, arthropathic joints.

Knee joint
The knee is the joint that is most commonly operated upon in the 
hemophilic population; for instance, it has been estimated that the 
ratio of total knee replacements to total hip replacements in hemo 
philia units is 45:1 (DeGnore and Wilson 1989).

Arthroscopy
Arthroscopy of the knee may be indicated for the treatment for any 
of the normal mechanical derangements of the joint. In addition, it 
may be used for undertaking synovectomies and the treatment of an 
infected joint. Because of the cost of factor replacement during the 
perioperative period, a lower threshold for undertaking a preoperat- 
ive MR1, to assess the likely benefits of surgery, should be considered 
in patients with symptoms suggestive of mechanical pathology. The 
presence of an inflamed, hemosiderin-laden synovium can obscure 
subtle pathology, and often a limited Synovectomy is required with 
powered shavers prior to undertaking other procedures such as par 
tial meniscectomy. Eickhoff et al (1997) confirmed the potential 
technical problems, particularly those of a scarred fixed patella, pro 
nounced posterior subluxation and fibrous ankylosis.

Synovectomy
A Synovectomy of the knee for chronic synovitis can be undertaken 
either arthroscopically or open. A complete Synovectomy using 
arthroscopic techniques can be difficult as vision may be impaired 
by the proliferative hypertrophic synovium. However, arthroscopy is 
less traumatic and more likely to be associated with a swifter postop 
erative rehabilitation. Rodriguez-Merchan et al (1997b) in a review 
of 22 years of treating hemophilic synovitis described good results 
for surgical Synovectomy. The indications were for young patients, 
with a Pettersson radiographic score of 0 to 2 points, who had failed 
a 3-month course of prophylactic factor replacement and synoviorth 
esis treatment. Keorochana et al (1996) and Poggini et al (1996) 
successfully extended the indications to more damaged joints in 
young patients with the aim of reducing pain, swelling, and bleeding 
episodes.

Osteotomy
High tibial osteotomy has been described for the correction of varus 
deformity of the knee secondary to hemophilic arthropathy 
(Eickhoff, reported by Ribbans (1996)). However, while this restores
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the normal mechanical axis in correctly selected cases, usually the 
pattern of damage within the knee is panarticular and the degree of 
arthrofibrosis prevents reasonable postsurgical rehabilitation.

Arthrodesis
Arthrodesis of the knee joint for endstage arthropathy remains an 
effective means of removing pain and bleeding episodes in a joint 
that is already likely to be ankylosed in a flexed position. However, 
it is likely that other joints will be affected by hemophilic arthropathy 
in the lower limbs, and patient and surgeon expectations are such 
that total knee replacement is the commonest procedure for such 
cases. It remains an option in units throughout the world without 
the facility to offer arthroplasty, for postseptic arthritic knees, and in 
joint salvage following failed joint replacement.

Total knee replacement
The knee has been the most commonly replaced joint in hemophilic 
arthropathy. The literature contains a number of publications of the 
results (Lachiewicz etal. 1985; Wiedel etal. 1990; Lofqvist 1996). The 
indications are pain and increasing frequency of bleeding episodes 
in a joint that radiographically demonstrates endstage damage. The 
patients will be, on average, much younger than the normal patient 
undergoing knee replacement surgery, and careful counseling regard 
ing likely outcome and potential complications is required.

Surgery is difficult. The joint is usually very stiff by the time of 
surgery. Exposure of the joint takes time and a synovectomy needs 
to be undertaken as the first stage.

Results from different units seem to produce similar conclusions. 
Knee replacement is excellent for pain relief and a reduction in bleed 
ing episodes. However, the procedure is very expensive, and the risks 
of infection, particularly in the HlV-positive patient, is much higher 
than normal. Knee replacement cannot be expected to increase 
movement following surgery and must be understood by the patient 
preoperatively. Birch et al. (1993b) undertook an economic assess 
ment of knee replacement surgery. Surgery was 14 times more 
expensive in the hemophilic patient with 85 per cent of the costs 
accounted for by factor replacement therapy. However, the frequency 
of joint bleeds dropped dramatically from 5.1 per year preoperatively 
to 0.5 per year postoperatively. This produces considerable savings 
in factor replacement treatment, which should be taken into account 
when considering the costs of such procedures.

Ankle
Samble et al (1991) reported that the ankle was the most commonly 
iffected joint during teenage life. The familiar pattern of synovitis, 
irticular cartilage destruction, and osteophyte formation follows. In 
iddition, the ankle has been reported to demonstrate a tendency to 
nedial distal tibial overgrowth and valgus hindfoot position (Pearce 
;f al. 1994). Progressive loss of movement, especially dorsiflexion, has 
secondary effects such as equinus contractures of the tendo Achilles. 
Occasionally, talar osteonecrosis is seen with dome flattening and 
:ollapse (Ribbans et al. 1995). Osteoarthritis in other peritalar joints 
s common; subtalar arthritis was noted in 9 per cent of one series 
Gamble et al. 1991) series and 37 per cent of another (Luck 1990). 

Ribbans and Phillips (1996) demonstrated that progressive ankle

arthropathy causes increasing stiffness and pain throughout early and 
middle adult life. By the fifth decade, over 80 per cent of patients 
with severe hemophilia reported that ankle arthropathy was having a 
significant effect upon their professional and recreational activities. 
As a result of their clinical and radiologic observations, a specific 
validated combined scoring system has been established for eyaluat- 
ing hemophilic ankle arthropathy. Despite the high rate of involve 
ment of the ankle, surgical intervention is rare. Ribbans et al. (1995) 
reported an incidence of ankle surgery in their unit as 1:1600 ankles 
per year. By the age of 30 years, 47 per cent of these patients used 
orthoses and/or boots and 24 per cent required walking aids. Seuser 
et al. (1997) warned that the use of silicone heel cushions may have 
a detrimental effect upon the hemophilic ankle. In early arthropathy, 
when ankle movement remains relatively well-maintained, cushions 
increase the angular acceleration at the joint and leads to higher joint 
loading as a result of the release of the stored kinetic energy in the 
compressible cushions following heel strike. This may increase the 
tendency to joint bleeding in an ankle whose restraining ligaments 
and tendons may be compromised by previous episodes.

A summary of surgical options for the hemophilic ankle is given 
in Table 7.

Ankle arthroscopy
Arthroscopy can be useful for undertaking a synovectomy and 
debriding the joint. Any defects in the articular cartilage can drilled. 
Small anterior osteophytes can be removed. The joint may be quite 
stiff, and articular distraction is recommended for adequate exposure 
using proprietary nonosseous distraction equipment. In more 
advanced cases, arthroscopic debridement and arthrodesis can be 
performed, especially when the joint has remained relatively congru 
ent. In such cases, distraction is usually better undertaken with skel 
etal distraction. The authors have found that distraction between two 
temporary Ilizarov rings adequate for this purpose.

Open synovectomy
With florid synovitis, arthroscopic vision may be impaired. Open 
synovectomy allows a more complete clearance in such cases.

Cheilectomy
In selected cases, removal of anterior osteophytes can have a marked 
effect upon comfort and gait (Beeton et al 1996). The joint should 
be otherwise relatively well preserved and the tendo Achilles supple 
enough to allow for extra dorsiflexion. The procedure can be under 
taken arthroscopically or open.

Juxta-articular cyst grafting
Rarely, juxta-articular intraosseous cysts can develop following 
repeated bleeds. Expansion threatens the support and integrity of the 
cartilage. Open curettage and grafting has proven useful (Ribbans et 
al. 1995).

Tendo Achilles lengthening
Lengthening of the tendo Achilles is indicated for progressive equinus 
contractures. In early cases, subcutaneous tenotomies may suffice.
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Table 7 Summary of surgical options for hemophilic ankle arthropathy.

Problem Surgical solutions

Recurrent hemarthroses with evidence of synovitis 
Radiographs: no or minimal degenerative change

Congruent, early degenerative joint

Valgus deformity secondary to medial distal tibial 
overgrowth in skeletally immature without 
evidence of significant arthritis

Soft-tissue equinus deformity

Expanding subarticular cyst 

Advanced painful arthritis

Synovectomy: open or arthroscopic

Arthroscopic debridement 
Anterior osteophytectomy

Supramalleolar osteotomy

Achilles tendon lengthening:
Percutaneous
Open Z-lengthening + posterior capsulotomy
Ilizarov frame for gradual correction

Curettage and bone grafting

Ankle arthrodesis ± subtalar or pantalar fusion.

Usually, however, open Z-lengthening is required. Occasionally, a 
posterior capsulotomy needs to be added. A gradual correction can 
be obtained with an Ilizarov frame.

Supramalleolar osteotomy
Pearce et al. (1994) have described the use of a supramalleolar osteo 
tomy to correct a tendency to distal tibial medial overgrowth in the 
skeletally immature.

Ankle arthrodesis
For endstage painful arthropathy, arthrodesis of the ankle remains 
the treatment of choice. Ribbans et al. (1995) reviewed published 
work on the procedure. A number of methods of fixation have been 
idvocated including both internal and external fixation. Overall a 
10 per cent nonunion rate was found. Preoperative planning must 
include a thorough assessment of the other joints of the hindfoot 
and, on occasion, a subtalar or pantalar fusion may be necessary.

Ankle replacement
The literature contains only one report of ankle replacement in the 
iterature (Luck 1990). Although the author reports a good outcome, 
he conclusion was that 'ankle and subtalar joint are best treated by 
uthrodesis rather than arthroplasty'.

Nerves
Neurologic damage can occur acutely as a result of an acute soft- 
issue bleed producing a compartment syndrome. Recovery will usu- 
Jly follow if prompt treatment is instituted as described in the soft- 
issue section. However, if external pressure causes occlusion of the 
rasa nervorum damage may be permanent.

More insidious neurologic changes may occur if the nerve becomes 
•nmeshed in dense fibrosis following a muscle bleed. Progressive

deformity at a joint, particularly the knee or elbow, as a result of 
arthropathy may produce a traction neuropathy. The presence of 
peripheral osteophytes at a joint may compress adjacent nerves (e.g. 
the ulnar nerve in the cubital tunnel).

Fractures
Although patients with severe hemophilia are counseled regarding 
their choice of occupation and recreational activities, trauma cannot 
be avoided. Fractures in a hemophilic patient require urgent assess 
ment from both the orthopedic and the hematologic perspectives. 
Long-bone fractures and fractures of the axial skeleton have the capa 
city to cause rapid life-threatening blood loss. Prompt administration 
of factor replacement is required. In the Madrid unit 34 per cent 
of patients had complications following fractures, with a statistically 
significant correlation between problems and delay in the onset of 
treatment. Only 66 per cent were able to receive treatment within 
6 h. More that one-third of patients required factor replacement 
treatment for 3 weeks or longer. The same unit reported no correla 
tion between severity of hemophilia and incidence of fractures or 
their distribution. There was no evidence that the pattern and degree 
of energy involved on producing the injury was different in the 
hemophilic patient. They reported that as long as normal hemostasis 
could be maintained by suitable treatment, bone healing would pro 
gress at the same rate as the normal population. Torri et al. (1994) 
from Venice and Andreev and Vishnevskaya (1994) from Moscow 
reached similar conclusions. Inability to provide adequate hemostasis 
can produce problems. The Moscow group demonstrated a 25 per 
cent delayed union rate in this group and the Milan group reported 
five patients with inhibitor antibodies, who could not receive factor 
replacement, developing postfracture pseudotumors and two who 
developed nonunions. Under optimal medical treatment, the choices 
of surgical interventions should not differ from the normal patient. 
The use of external fixator wires and pins is established and does not
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appear to represent a 
1996).

threat for continuing bleeding (Heim et al.
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2.7.21 Neuromuscular disorders

T. N. Theoiogis

Definitions and classification
A wide variety of conditions that affect the central nervous systerr 
peripheral nerves, or muscle are included under the term neurornus 
cular disorders. A significant number of patients with these condi 
tions may require orthopedic treatment.

The anatomic distribution, neurologic type, and severity of neuro 
muscular disorders also vary substantially. Neuromuscular disorder 
affecting the central nervous system present with an anatomic distri 
bution depending on the affected area of the brain or spinal cord 
They can therefore present as hemiplegia, paraplegia (diplegia) 
quadriplegia, or total body involvement. Peripheral nerve disease; 
may affect the extremities only. Muscle conditions may affect prox 
imal or distal muscle groups.

The neurologic patterns also vary. Disorders affecting the central 
nervous system may present as paralysis, spasticity, dystonia, 
athetosis, or a mixture of these patterns. Sensory loss may accompany 
some conditions. Peripheral nerve conditions usually produce muscle 
weakness. Conditions affecting muscle also produce weakness which 
can be either generalized or confined to certain muscle groups.

Paralysis may be flaccid or spastic. Understanding of this, and of 
the etiology of the development of secondary musculoskeletal 
deformities, is important. In flaccid paralysis deformity is due to the 
unopposed activity of antagonist muscle(s) or it is a flail deformity 
in which limb position is only the result of gravity. In spastic paralysis 
the etiology of deformity is due to abnormal overactivity of muscle 
groups. The interaction and balance between agonist and antagonist 
muscles are impaired, patterns are more complex, and the results of 
treatment less predictable. In mixed patterns or in the presence of 
athetosis or dystonia the results of surgical treatment are unpredict 
able and sometimes catastrophic.

It is important to understand whether the condition affecting the 
patient is static or progressive. Establishing an accurate diagnosis is 
the first step for this. Some conditions (e.g. acute onset of 
poliomyelitis) may be progressive for a short period of time and then 
become static later. Others (e.g. multiple sclerosis) progress periodic 
ally with long static periods in between. The results of orthopedic 
treatment are more predictable in stable neurologic conditions and 
after the patient has established a pattern and any compensations.

The severity of the disorder can also vary and this may determine 
the prognosis for the patient. Treatment for specific patients is 
tailored according to the severity of their condition and one of the 
important factors is the patient's ambulatory status.

Neuromuscular disorders of childhood onset include cerebral 
palsy, spinal dysraphism, the genetically transmitted peripheral 
neuropathies and myopathies, poliomyelitis, and spinal musculai 
atrophy. Most of these conditions have been thoroughly studied 
during childhood. With the exception of poliomyelitis, few studie; 
have been published on the orthopedic management of these patients 
who survive into adult life. One of the main reasons is that most ol 
these patients are lost to follow-up once they reach adult life sine*




