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INVITED EDITORIAL

New Hips for Old! Lessons from the Arabian Nights
S Harwant, FRCS, PhD
Consultant Orthopaedic Surgeon, Hospital Seremban, Seremban, Negeri Sembilan

In the Arabian Nights, Princess Shahrazad tells us of
Aladdin whose old, ditty, magical lamp (and genie),
was accidentally exchanged for a new shiny one'.
While not directly apparent, the moral of that
childhood fable is that we should not abandon
something useful until and unless the newer device or
practice has been proven to be superior. Therefore,
very stringent peer review is mandatory, but sometimes
not always available. Sometimes what was required
was just plain single mindedness in the face of
adversary. Such is the fascinating story of the metal on
metal articulation in total hip arthroplasty. The first
attempts in hip arthroplasty in 1938 by Philip Wiles
were metal on metal articulations. Little is known
about the outcome of these patients, but subsequent
prosthesis designs failed because of bone resorption
and loosening" Later, Kenneth McKee (Wiles' Senior
Registrar) popularised the McKee-Farrar metal on metal
articulation which had long term survivorship of
between 80% to 90% at 10 years in the 1970's 3. These
are good results.

1.

H Haddawy: The Arabian Nights. Translated from the
Syrian manuscript by Muhsin Mahdi. W\Yf Norton & Co,
New York, 1990.

2.

Scales JT. Arthroplasty of the hip using foreign materials:
A History. Symposium on lubrication and wear in living
and artificial human joints. London, Inst of Mech Eng
1967; 63-84.

2

Why were they abandoned? The answer is probably
because of the excellent early results achieved by Sir
John Charnley using metal on polyethylene bearing
with the 27mm head; and the fact that Charnley initially
only allowed personally selected surgeons to use the
prosthesis. By this, he effectively ensured good results
by well-trained surgeons who understood what was
being done. Another concern was the frictional torque
issue; the larger McKee implants had greater frictional
torque, and were shown to seize up in Charnley's
pendulum comparator (without lubrication). There
were also concerns about carcinogens and metal
sensitivity, and an early infection rate of 8 to 11%'.
The metal on polyethylene arthroplasty is a success
story, but polyethylene wear debris remains the
ultimate cause of most total hip arthroplasty failures
today'. Does this signal a comeback for metal on metal
articulations? The jury is out on this. In this issue you
will read of one group's early experience of metal on
metal articulation for total hip arthroplasty in young
patients. So, new 'metal on metal hips' for old 'metal
on plastic hips'; you decide!

3.

HC Amstutz, P Grigoris. Metal on metal bearings in hip
arthroplasty. Clin Orthop. 1996; 329S, pp Sl1-S34.

4.

T Visuri. Long term results and survivorship of the
McKee-Farrar total hip prosthesis. Arch Orthop. 1982;
106: 368-74.

5.

HC Amstutz. Editorial Comment. Clin Orthop. 1996; 329S,
pp S2-S3.
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Early Results of Metal on Metal Articulation Total Hip
Arthroplasty in Young Patients
J A Mohamad, MS (Ortho)", M K Kwan, MS (Ortho)", AM Meriean, MS (Ortho)", A A Abbas, MD*, Z H
Kamari, MS (Ortho)", M K Hisa, MS (Ortho)?', Z Ismail, MS {Ortho)***, R M Idrus, MS {Ortho)****
"Department of Orthopaedic Surgery, University Malaya Medical Centre, Kuala Lumpur, *Hospital Sultanah Aminah, johor Bahru, johor,
"Hospital Melaka, Melaka, ***Hospital Kuala Lumpur, Kuala Lumpur, ****Damansara Specialist Hospital, Kuala Lumpur

Introduction

Metal on metal arthroplasty was first introduced in the
year 1938 by Philip Wiles'. He performed the operation
on 6 patients, who suffered from Still's disease.
Unfortunately, the entire data of his patients were lost
during the Second World War. In the 1950's and 1960's,
the development of metal on metal articulation
arthroplasty was associated with the names of Kenneth
Mckee, Peter Ring and John Seales'.
These first
generation metal on metal prostheses e.g McKee-Farrar
prosthesis, were commonly used for hip replacement
until the mid 1970's, when metal on polyethylene
prosthesis became more favourable. The factors that
contributed to the abandonment of the metal on metal
total hip arthroplasty were; the early success of the
Charnley prosthesis, the frictional torque issue,
increased strain rates in the periprosthetic bone and
fatigue fractures of the acetabular floor, carcinogenesis
concerns and metal sensitivity concerns 2. In addition,
the long-term results of metal on metal prosthesis were

not encouraging 34.
As a result, Kenneth Mckee
stopped using the McKee-Farrar system in 1982 5 .
Inspired by the success of the Charnley prosthesis,
research in the past two decades have been directed at
improving the design and implantation techniques of
the metal on polyethylene prosthesis. The metal on
polyethylene prosthesis however has its limitations
especially in young patients. In the early 1980's,
osteolysis as a result of biological reaction to
polyethylene wear debris was increasingly recognised
as a cause for aseptic loosening 678.9.
Wear and
osteolysis have become the primary concerns in metal
on polethylene articulation total hip arthroplasty. This
has led to the resurgence of second generation metal
on metal articulation surface with a CoCr alloy 10. The
metal on metal prosthesis has been shown to produce
less volumetric wear than the standard metal on
polyethylene articulation 1112. From this standpoint, the
longevity of this prosthesis should be superior. Thus,

Submitted for publication: 23 September 2002
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Fig. 1: A comparative study on the average total Harris Hip Score between the present study and
the study published by Dorr et all 1996

Fig. 2: Radiograph illustrating a case of
dislocation of the implant at 3 months
post surgery

Fig. 3: Radiograph illustrating a case of
infected implant which required twostaged revision

Table I: The difference between the pre-eperefive and the total
Harris Hip Score at final follow up
HARRIS HIP SCORE
90 - 100 (Excellent)
80 - 89 (Good)
70 - 79 (Fair)

Pre-operative

o
o
1 (5%)
19 (95%)
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(Bad)

Final follow-up

12 (60%)
4 (20%)
3 (15%)
1 (5%)
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ORIGINAL ARTICLE

Obiective Triceps Muscle Strength Measurement
Using Computerized Adaptation
A Amalourde, MS (Ortho)", P Vinayaga, MS (Ortho)*, N Naveed, MS (Ortho)", S K Choon, FRCS*,
o Zaleha, FRCS**
"Department of Orthopaedic Surgery, **Department of Allied Medical Sciences, University of Malaya, Kuala Lumpur

Introduction

Objective muscle strength measurement has always
attracted keen interest among scientists from the early
part of the nineteenth century, during the outbreak of
poliomyelitis.
Till today newer muscle testing
machines are still evolving.
Hislop and Perrine! introduced the concept of
isokinetic exercises. Mary Moffroid et aP conducted the
first study on reliability and validity of is0 kinetic
exercise using Cybex I machine. However the concern
is the cost-benefit ratio of these devices.
In our center subjective muscle strength measurements
and non-availability of computerized exercise machine
limits the monitoring of muscle strength rehabilitation
programmes. Therefore it is our aim to measure triceps

muscle strength using computerized adaptation of
NORSK-Gym Machine with accelerometer and
positional transducer interfaces.

Materials and Methods

In order to achieve our objectives, we conducted the
study in three parts.
Study I
NORSK-Gym exercise machine was first interfaced with
an Accelerometer and Positional Transducers to a
computer.
Validyne Data Acquisition System was
installed into a Pentium III computer that allowed data
collection, and processing. Special software was used
for data tabulation, display and calibration. This data
was then tabulated using Microsoft Office 2000 (Excel).

Submitted for publication: 01 August 2002
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Table III: Intra-individual reproducibility of Peak Force measurements for a Subject A
System Weight
(kg)

Peak Force
Day

1

10
15
20
25
30
35

11.33
17.65
19.02
33.92
34.05
35.39

2
13.40
19.18
19.82
29.37
32.85
34.61

3
9.92
17.04
21.46
31.53
29.54
34.68

Mean

11.55
17.96
20.10
31.61
32.15
34.89

Correlation
Coefficient

r=0.966

Table IV: Intra-individual reproducibility of Peak Force measurements for all subjects
Subjects

Correlation Coefficient

1
2
3
4
5
6
7
8
9
10

0.961
0.957
0.972
0.949
0.953
0.929
0.941
0.935
0.962
0.959

Fig. 2: Complete
assembly
of
the
computerized NORSK-Gym machine
with both transducers
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Fig. 3: Peak Force measurements using the Positional & Accelerometer transducer for a weight
plate of 25 kg

Discussion
Moffroid' and Mayhem & Rothstein' gave emphasis to
issues of validity and reproducibility of measurements
obtained from new instruments used to measure muscle
performance.
We have successfully adapted the NORSK-Gym exercise
machine with accelerometer and positional transducer
interfaces to a computer to measure muscle strength.
The positional transducer was first calibrated and
showed an excellent PCC (r=0.9999).
The validity of the test parameter (Peak Force) was
determined using the concept of criterion-referenced
validity as defined by Johnstone et a15• It states that a
new test parameter is considered valid if the readings
coincide with readings obtained from a gold standard
test for which the validity is known. For example
Tremblay et a16 had modified Hydra-Gym Equipment to
measure isokinetic strength and his results were
compared with a standard isokinetic dynamometer (KinCom) to validate the criterion-reference validity.
Another definition for criterion-referenced validity is
whether two tests are comparable and the extent was
expressed in relation to the other. We had used this
definition in our study to determine criterion-referenced
validity. We found an excellent PCC with a r=0.940 for
the validity test.

12

The most frequently used test parameter in isokinetic
measurement in clinical and scientific work has been
Peak Torque':". It refers to the single highest torque
output of the joint produced by muscular contraction as
the limb moves through the range of motion at constant
velocity. Peak Torque is the equivalent to peak force
multiplied by the lever arm distance. In our study as this
distance is kept a constant thus the peak force and the
peak torque values are proportionate.
We studied the reproducibility of our adaptation using
known masses as done by Moffroid-, Seger? and
Tremblay'.
Reproducibility for known mass (m)
showed excellent Correlation Coefficients (r) ranging
from 0.982 to 0.998 for mass of 10 to 25kg. An excellent
intra-individual reproducibility was demonstrated for
the 10 subjects with a correlation coefficient (r) = 0.9290.972.
Stabilization and positioning of the body are critical
factors affecting reproducibility and validity of tests of
muscular performance. Schmier" and Beasley" stressed
that the true strength of a muscle cannot be assessed
unless its origin is sufficiently stabilized to allow it to
contract maximally against its insertion. johnson"
identified testing measurement variation of up to 25%
without restraining straps, We believe that we have
standardized this variable by a standard position for the
subjects as well as strapping as illustrated in Figure 1.

Med
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There are several factors that influenced the
reproducibility of this machine. The motivation level of
the subjects is an important variable, however it is the
most difficult to standardize. All our subjects were
given a standard instruction to minimize this bias. They
were instructed to depress the handle of the gym
machine using the sling by exerting maximum force.
They were allowed to familiarize themselves with the
machine prior to the actual tests.

We have successfully adapted the NORSK-Gym exercise
machine with Accelerometer and Positional Transducer
interfaces to a computer to measure muscle strength.
This computerized adaptation of the NORSK-Gym
machine produced an objective, valid and reproducible
triceps muscle strength measurement

1.

Hislop H, Perrine J: The isokinetic concept of exercise.
Phys Ther, 1967; 47(2): 114-17.

to Peak Torque in isokinetic muscle testing. Int J Sports
Med, 1992; 13: 249-56.

2.

Moffroid M, Whipple R, Hofkosh J et al: A study of
isokinetic exercise. Phys Ther, 1969; 49: 735-47.

8.

3.

Smidt GL, Blanpied PR, and White RW: Exploration of
mechanical and electromyographic responses of trunk
muscles to high-intensity resistive exercise. Spine, 1989;
14: 8, 815-30.

Sapega AA: Muscle performance evaluation in
orthopaedic practice. J Bone Joint Surg, 1990; 72-A:
1562-574.

9.

Seger JY, Westing SH, Hanson M, Karlson E, Ekblom B: A
new dynamometer measuring concentric and eccentric
muscle strength in accelerated, decelerated or isokinetic
movements. Validity and reproducibility. Eur J Appl
Physiol, 1988; 57: 5, 526-30.

4.

5.

6.

Mayhew TP, Rothstein JM: Measurement of muscle
performance with instruments: Measurement in physical
therapy. Churchill Livingstone Inc. publisher: 1985; 7: 146.
Johnstone MV, Keith RA, Hinderer SR: Measurement
standards for interdisciplinary medical rehabilitation. Arch
of Phys Med and Rehab, 1992; 73: S3-S23.
Tremblay MS, Lovely DF, McInnis MD, Sexsmith JR.:
Adaptations to hydra-gym equipment provide for
clinically useful strength measurements. J Ortho Sports
Phys Ther, 1994; 19:4, 205-11.

7.

Kannus P: Normality, variability and predictability of
work, power and torque acceleration energy with respect
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10. Schmier AA: Research Work on a More Precise Method of
Determining Muscle Strength in Poliomyelitis Patients. A
New Muscle Tester. J Bone and Joint Surg, 1945; 27: 31726.
11. Beasley WC: Quantitative muscle testing: Principles and
applications to research and clinical services. Arch Phys
Med Rehab, 1961; 42: 398-425.
12. Jonson LR: Cybex II hip and trunk stabilization during
quadriceps/hamstring evaluation. J Orthop Sports Phys
Ther, 1981; 2(4): 191-93.
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Coronal Plane and Apical Vertebral Rotation Correction
of Adolescent Idiopathic Scoliosis with Multisegmented
Hook-Rod System ... A Retrospective Review
M K Kwan, MS (Ortho), W K Chooi, MS (Ortho), H H Lim, FRCSE
Department of Orthopaedic Surgery, University Malaya Medical Centre, Kuala Lumpur

Introduction

Adolescent Idiopathic Scoliosis is a three dimensional
deformity, represented by abnormal alignment in the
frontal, sagittal, and axial plane. The prevalence of this
condition is approximately 2-3% for the coronal curves
greater than 10 degrees. The risk of progression is
correlated to the severity of the existing coronal curve,
the patient's age, Risser's sign, and rate of the growth'.
The risk of progression of a curve that is less than 20
degrees is 25% for a 10-12 years old patient but it is rare
for a patient who has completed growth. However, the
risk is approximately 100% when the curve is more than

60 degrees for a 10-12 year-old-patient and 70% for a
patient who has completed growth".
Harrington distraction rod has been the main
instrumentation for the scoliosis surgery and has shown
good long-term results 3.4.5. However, it does not correct
the sagittal plane deformity and axial rotation'.
Recently, the three dimensional concept of the
idiopathic scoliosis has been recognized, and more
sophisticated instruments; Multisegmented Hook-Rod
System, have been designed for the correction. The

Submitted for publication: 03 August 2002
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preoperative Cobb's angle was 61 ± 11 degrees (range,
44 degrees to 79 degrees). For those patients with
anterior release and posterior instrumentation, the
mean preoperative Cobb's angle was 95 ± 14 degrees
(range, 76 degrees to 122 degrees) (Table I).
The overall mean immediate postoperative Cobb's
angle was improved to 38 ± 18 degrees (p « 0.01), a
total reduction of 32 degrees (45.70/0). The mean
immediate postoperative Cobb's angle for the anterior
release and posterior instrumentation group was 58 ±
17 degrees. On the other hand, the mean immediate
postoperative Cobb angle for the posterior
instrumentation alone group was 31 ± 10 degrees
(Table n.
At the latest follow up, the overall mean Cobb's angle
deteriorated from 38 degrees to 42 degrees, an
improvement of 400/0 as compared to the overall mean
preoperative Cobb's angle of 70 degrees (p « 0.01).
For those patients with posterior surgery alone, the
mean Cobb's angle at the latest follow up was 36 ± 10
degrees (range, 17 degrees to 60 degrees). For those
patients with anterior release and posterior
instrumentation, the mean Cobb's angle at the latest
follow up was 61 ± 17 degrees (range, 38 degrees to
86 degrees) (Table D.
The mean preoperative apical vertebral rotation was 25
degrees. It was improved by 10 degrees (40.00/0) to 15
degrees after the operation. However, at final follow up,
the mean apical vertebra rotation was 20 degrees (p > 0.05),

The head shift was analysed and the result reviewed
that the mean head shift before the operation was
25mm from the CSL. The mean head shift improved to
19mm after the operation. At the final follow up, the
mean head shift improved further to 16 mm from the
CSL (p < 0.05). The trunk shift was also analysed from
the radiograph, mean preoperative trunk shift was 27
mm from the CSL. It improved to 15mm after the
operation. At the latest follow up, the trunk shift still
maintains the same value (p < 0.05),
Pain assessment showed that two third (twenty
patients) of the patients did not complain of pain
during the final follow up. Nine patients experienced
occasional pain but did not need to seek professional
advice. Only one patient complained of frequent pain
that needed professional advice.
All of the patients were able to participate in school
activities, non contact sports and work at the latest
follow up.
One patient developed superficial wound infection,
which resolved with aggressive wound debridement.
One bone graft site infection, which resolved without
complication. One patient developed monoparesis of
her lower limb, which resolved with expectant
management for 6 months. At final follow up, one case
at of superior screw cut out was noted where the patient
presented with the complaint of prominent implant.
Neither pseudoarthoses nor broken rod was noted. No
junctional kyphosis or flatback was observed.

o

Fig. 1: Apical shift measurement on a
standing posteroanterior radiograph

16

Fig. 2: Trunk shift measurement on a standing
posteroanterior radiograph
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Fig. 4: The lowest vertebra instrumented

Table I: The average Cobb's angle values
Anterior release and posterior instrumentation
Posterior instrumentation
Overall

Discussion

Harrington rod instrumentation has been a standard
surgical technique for correction of scoliosis deformity.
Willers et al ' reported a mean follow up 10.8 years of
thirty three patients who were treated with Harrington's
rod. Their study showed that the mean Cobb's angle
improved by 23.7 degrees (40%); from 59.9 degrees
preoperatively to 36.2 degrees at final follow up.
However, this system provides correction that is limited
only to coronal plane and requires a postoperative
external bracing.
With the introduction of Multisegmented Hook-Rod
System, in the mid 1980's, this system has gained much
popularity.
It is now becoming the new "gold
standard" for the spinal instrumentation 9. This system
is used to perform multiplanar correction of scoliosis.
Besides that, it can also be employed to stabilise the
spine sufficiently to obviate the use of external bracing.
Guidera KJ et al 9 reported a mean follow up 22.8
months of fifty two patients with Cotrel-Dubousset
Instrumentation. The mean Cobb's angle improved by
52.1 % postoperatively (from 60.6 degrees to 29
degrees) and 45.5% at final follow up (from 60.6
degrees to 33 degrees). Cotrel et al " reported a 60%
correction in the frontal plane with 40% correction of
rotation. Subsequently Ecker et all! also noted a 24%
improvement of rotation with Cotrel-Dubousset
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Preoperative

Postoperative

Follow up

95°
61 °
70°

58°
310
38°

61°
36°
42°

Instrumentation based on Computer Tomography
studies.
In our series, we were able to achieve 40% (from 70
degrees to 42 degrees) of coronal correction and 20%
(from 25 degrees to 20 degrees) of apical vertebral
rotation correction at the final follow up.
The mean operating time and amount of blood loss for
the posterior instrumentation alone were 270 minutes
and 2.2 litres respectively.
These results are
comparable with the results reported by Gurr and
McAfee 10 whose findings revealed an average operating
time of 285 minutes and average blood loss of 1600mls.
All of the cases of anterior release and posterior
instrumentation were performed under the same
anaesthesia on the same day for severe rigid curve.
Shufflebarger et al 12 have shown that continuous
anterior release and posterior instrumentation has the
following advantages; (1) continuous procedure is
faster than staged procedure; (2) there is less blood
loss; (3) fewer days are spent in the hospital; and (4)
better correction of spinal deformity is achieved. In our
series, the mean operating time and amount of blood
loss for the anterior release and posterior
instrumentation were 522 minutes and 3.3 litres
respectively.
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Efforts should be made to preserve the motion of the
lower vertebrae as much as possible. Preservation of
lower vertebra not only preserves motion but also
provides pain relief by aligning the load distribution
and stress transfer. As noted in this series, 96.6%
(twenty nine cases) of the lowest vertebra fused was L3
and above (Figure 4). Only one case where the fusion
needs to be performed to the L4 level. However this
patient was free of complications during her last
assessment.
Thompson et al" stated that spinal imbalance is a
recognized
complication
of Cotrel-Dubousset
Instrumentation.
Truncal imbalance could be
manifested by the translation of occiput, thorax, 11, and
shoulder elevation. In our series, we assessed the
truncal balance radiologically by head shift and trunk
shift distance. The head shift improved 36% (p<O.OS),
from 2Smm to 16mm at final follow up. The trunk shift
improved 44% (p<O.OS), from 27mm pre operatively to
lSmm at final follow up.

Complications playa significant part in the risk-benefit
ratio and must be evaluated and discussed with each
patient before surgery. A slightly higher incidence of
neurological injury has been noted with these systems
compared with Harrington rod instrumentation, and
some have speculated that this is due to the de rotation
of the vertebrae, which leads to the kinking of the
neural elements 14. In our series, there was one case of
neurological injury, which fortunately improved after 6
months of observation.

Conclusion
In conclusion, the Multisegmented Hook-Rod Systems
appear to be a good system for correction of Idiopathic
Scoliosis in our hands. We are able to achieve an
average of 46.7% of coronal correction and 40.0% of
apical rotation correction immediate post operatively
and 40.0% and 20.0% correction respectively after a
mean of 22.3 months of follow up.
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The Epidemiology of Shoulder Dislocations in
Malaysia
J S Yeap, FRCS*, D J K Lee, BScMed**, M Fazir, MS (Ortho)***, T A Muhd Borhan, FRCS***, B A Kareem,
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'Department of Orthopaedics, International Medical University, Seremban, Negeri Sembilan, "Faculty of Medicine, Universiti Putra
Malaysia, Kuala Lumpur, "'Institute of Orthopaedics and Traumatology, Hospital Kuala Lumpur, Kuala Lumpur

Introduction

Materials and Methods

The shoulder is the most common major joint to
dislocate, accounting for 45% of all dislocations', First
time shoulder dislocations were found to represent 17%
of all major injuries of the shoulder girdle in adults'.
The prevalence of a history of shoulder dislocation in
Swedish population has been estimated as 1.7%3. As in
the Western population, it is also a commonly seen
injury in Malaysia. Despite this, there has not been any
published paper on this common injury in Malaysia.
This retrospective study was performed to improve the
understanding of the epidemiology of shoulder
dislocations in Malaysia, to obtain an overview of the
present management, and also to provide comparative
data for future studies.

All shoulder dislocations treated in a 2-year period
between October 1998 and September 2000 at the
Institute of Orthopaedics and Traumatology, Hospital
Kuala Lumpur was included in this retrospective crosssectional study. Of the 143 shoulder dislocations
identified from the census book, only 117 dislocations
could be reviewed as 26 case notes were incomplete.
From the case notes, the patients' demographic data, the
mechanisms of injury and treatment were recorded onto
a proforma. Recurrent dislocation was defined as three
or more dislocations. All the radiographs in each case
notes were reviewed independently and the
dislocations classified based on the direction of
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Fig. 1: Age and sex distribution
Discussion
It is obviously not possible to report the incidence of

shoulder dislocation in a study of this nature but it is
possible to compare the findings with other studies
based on the percentage of the patients in each study.
Seventy five percent of the patients in this study were
males.
Kr0ner et al6 reported only a slight
preponderance of male patients (53%) ~n Aa~hus,
Denmark. In first time anterior shoulder dislocations,
the male:female ratio found in this study (3: 1) was
higher than that reported by Simonet et af in Olmsted
County, Minnesota (2:1).
The age distribution of the male patients in this study
showed that the highest number was in the 21-30 years
group, followed by those below 20 years. This was
similar to that found by Simonet et al'. Kr0ner et a~
reported the greatest number in those aged below 20
years followed by those aged between 20-29 years.
The female patients were evenly distributed in each age
group in this study whereas Kr0ner et a~ found the
highest number in patients aged below 20 years but the
highest incidence in the 61-80 years group. 20-25% of
primary dislocations occur in patients over 60 years of
age'", and the female:male ratio in this age gro:rp w~s
14:4 in Gumima and Postacchini's study". Patients In
this age group represented 13% of the dislocations, and
the female:male ratio was 9:4. Therefore, it appears
that there are relatively more male patients than female
patients in each group compared to Western
population. One of the reasons may be the role of
traffic accidents as the causative factor in this injury.
This accounted for 22% of the dislocations in this study
but only 3% in Simonet et at's study', and more often
involved males than females.

22

This study has several limitations, one of which is that
we were not able report the rate of recurrent
dislocation in our population due to the large number
of patients who were lost to follow-up.
However, the severity of the initial trauma may also
affect the recurrence rate; the greater the initial trauma,
the lower the recurrence rate but higher the
complication rate'"".
Therefore, the incidence of
recurrence may be lower in our population.
The recurrence rate in athletes was reported to be
higher than in non-athletes by Simonet and Cofield".
However, using age-adjusted logistic regression
analysis, Kralinger et aP3 reported that the correlation
between sports and recurrence rate was false and that
the only factor associated with recurrence was age
between 21 and 30 years. Dislocations sustained
during sporting activity accounted for only 5.3% of the
patients in this study, considerably lower than the 25%
reported by Hovelius' and 47% reported by Simonet et
al'. This difference is likely to be due to the lack of
and the types of sports popular in different
populations. The small number of sports related
shoulder dislocations is thus unlikely to affect the
recurrence rate in our patients significantly.
Fractures of the greater tuberosity was not found in any
patients who had recurrent dislocat~ons a~d th~s
supports Rowe's observation" that patients with this
associated fracture have a lesser risk of recurrence. In
our study, the incidence of this fracture was highest in
the age-group 41-50 years. Hovelius et aP4 reported
that these fractures were found in 30% of patients aged
between 34-40 years and only 3% in patients between
20-22 years.
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In our study, the number of dislocations successfully
reduced without a general anaesthesia (95%) was very
high. Though it was 8% in Kr0ner et al's study' and
Simonet et at reported that 4.5% of their patients from
within their cO\lnty and 15% of their referral patients
required a general anaesthesia, Vermeiren et aP5 on the
other hand found that 43% of their non-recurrent group
and 26% of their recurrent group required a general
anaesthesia and it was 93.5% in patients aged over 60
years in Gumima and Postacchini's study".

minimal discomfort or disability, financial constraints or
not being able to take time off from their work being
mostly self employed.
Thus, it is the patient's
subjective symptoms, of which pain is often the most
important factor to the patient, rather than the number
of dislocations, which will ultimately decide the need
for surgery.'

A disproportionate number of our patients had
associated injuries and are likely to have continual
difficulties following their injury. Their outcome is
therefore not representative of the series as a whole
and no conclusions can be drawn on the general
outcome of shoulder dislocations.

Shoulder dislocation is a common injury, which is seen
much more often in males, especially in the 21-30 years
age group. Male patients also tend to be younger than
females. Ninety eight percent of the dislocations were
anterior dislocations. Although the most common
mechanism of injury is a direct blow or fall onto the
shoulder, motor vehicle accidents are a much more
important causative factor compared to the Western
population. Almost all dislocations were reduced
without a general anaesthesia with body strapping
being the most common method of immobilisation.
Few operations were performed for recurrent instability
and surgery does not appear to be well accepted by
most of our patients.

Thirty-five percent of the patients in Vermeiren et at's
study" did not find it necessary or wished to have
surgery. Only two out of the 26 patients with recurrent
dislocations seen during the study period agreed to
have a (Bristow's) stabilisation procedure performed
and the rest declined surgery giving reasons such as
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Osteosarcoma: The Outcome of Limb Salvage
Surgery
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Introduction

Osteosarcoma is a primary malignant tumour derived
from primitive bone forming mesenchymal tissue
which is characterized by the production of osteoid or
immature bone by the malignant proliferating spindle
cells. Osteosarcoma is highly malignant and has a
tendency to metastasize to the lung. Osteosarcoma
most commonly affects the adolescent and childhood
age group preferably around the knee region. Before
1975, the treatment of osteosarcoma consisted mainly
of amputation with fewer than 20% of patients
surviving beyond five years". Majority of these patients
developed distant metastases within the first 2 years of
treatmentw. The dramatic improvement in survival in
the last two decades had been mainly contributed by
the efficient chemotherapy to combat micro-metastases.
The modern treatment programme is multimodal in

natures which include neoadjuvant chemotherapy,
surgery to control local disease and other adjuvant
treatment". The five-year survival rate with
multidisciplinary approach varies from 60_70%4,13,15.
Multidisciplinary management of osteosarcoma has
been practiced in musculoskeletal oncology unit,
HUSM since 1997, We would like to present our results
of treatment of osteosarcoma affecting extremities, and
provide yet another perspective of the literature in the
South-east Asia.

Materials and Methods

Twenty-three patients with histologically proven
osteosarcoma were seen at our institution during a
period of five years between June 1997 and January

Submitted for publication: 01 May 2003
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(Figure Ie, b) Distal femur osteosarcoma at presentation

(Figure 1(, d) Radiographs after three courses of neoadjuvant chemotherapy
Distal femur osteosarcoma with radiographic evidence of response to
neoadjuvant chemotherapy. Mineralisation of soft tissue extension with
containment and dear radiographic margin
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Fig. 2: Patient with distal femur endepresthesis, he has full extension and 90°
knee flexion and ambulating pain free. At present he survives for 3 years
without disease.
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Table I: Limb Salvage in Osteosarcoma with Method of Reconstruction
Age
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CD
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STAGE
(Enneking)
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liB
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Proximal Tibia Endoprosthesis

Resection Necrosis
(%)
length Cm
27
90
26
90

Functional oukome
& Complication

24

90

Recurrence at 15 months

18
30
30
24

Metal allergic and
recurrence infection

CDF
CDF

o
~
~

21

10
90

17
20

Allograft fracture- convert
to allofibular composites
10

37
60
36

CDF
CDF
CDF

20

DOD
PM

n
o
3

o

-l

:::rCD

o
c

c=r

o

3

CD

Q..
r-

CDF: Continuous disease free

DOD: Died of disease

PM: Pulmonary metastases

3"
0-

g'
(§
co
CD

C/>

c

cO

CD

-.<

ORIGINAL ARTICLE

1.

Bacci G, Picci P, Ferrari S, Avella M, Prever BA, Ruggeieri
P, Casadei R, Lari S, Manti C, Cazzola A. Neoadjuvant
chemotherapy for non-metastastatic osteosarcoma of the
extremities: the recent experience at the Rizzoli Institute.
Cancer Treat. Res. 1993; 62: 299-308.

2.

Bramwell VH, Burgers M, Sneath R, Souhami R, Van
Oosteron AT, Voute PA, Rouesse ], Spooner D, Craft AW,
Somers R. A comparison of two short intensive
chemotherapy regimens in osteosarcoma of limb in
children and young adult: The study of the European
Osteosarcoma Intergroup. J. Clin. Oncol. 1992; 10: 157991.

3.

Cordiero PG, Neves RI, Hidalgo DA. The role of free
tissue transfer following oncologic resection in the lower
extremity. Ann. Plast. Surg. 1994; 33: 9-16.

4.

Chang HC, Pho RWH, Kumar VP, Kour AK. Extremity
osteosarcoma - A Southeast Asian Experience. Ann. Acad.
Med. Singapore 2002; 31: 598-606.

5.

Enneking WF, Spanier SS, Goodman MA. A system for the
surgical staging of musculoskeletal sarcoma. Clin. Orthop.
1980; 153: 106-120.

6.

Huvos AG, Rosen G, Marcove RC. Primary osteogenic
sarcoma, Pathological aspect in 20 patients after
treatment with chemotherapy, en-bloc resection and
prosthetic bone replacement. Arch. Pathol, Lab. Med.
1977; 101: 14-18.

7.

8.

9.

Kaplan EL, Meier P. Non-parametric estimation from
incomplete observations. J. Am. Stat. Assoc. 1958; 53:
457-81.
Krag DN, Klein H, Schnider PD, Goodnight .IE. Composite
tissue transfer in limb-salvage surgery. Arch. Surg. 1991.
126: 639-41.
Link MP, Goorin AM, Miser AW, Green Ai"., Pratt CB,
Belasca JB, Pritchard .I, Malpos .IS, Baker AR, Kirk Patrick
JA. The effect of adjuvant chemotherapy on relapse free
survival in patients with osteosarcoma of the extremity.
N. Eng.]. Med. 1986; 314(25): 1600-6.

10. Ma LD. Magnetic resonance imaging of musculoskeletal
tumours skeletal and soft tissue masses. Curr. Probl.
Diagn. Radiol 1999; 28: 29-62.

34

11. Mankin H]. Gebhardt 1v[C, Jennings LS, Springfield DS,
Tomford W"\X!.
term results of allograft replacement
in the management of bone tumours. Clin. Orthop. 1996;
324: 86-97.
12. Mastorakos D. Athanasian E, Boland P, Healey ]H,
Cordeiro PG. Soft tissue flap coverage maximizes limb
after
bone extremity reconstruction. Plast
Reconstr Surg 2002; 109(5): 1567-73.
13. Ogihara Y, Sudo A, Fujinami S, Sato K, Miura T. Current
management, local management and survival statistic of
osteosarcoma. Experience in Japan. Clin.
; 270: 72-78.
14. Rosen G,
B, Huvos AG, Koslott C, Nirenberg A,
Cacavia A, Marcove RC, Lane .TM, Mehta B, Urban C.
Preoperative chemotherapy for osteogenic sarcoma:
selection of
adjuvant chemotherapy based
on the response of the
tumour to preoperative
chemotherapy. Cancer 1982; 49: 1221-1230.
15.

BT. Simon MA., Kneisl]S, Greenberg DB, Mankin
H]. Limb
treatment compared with amputation
for osteosarcoma of the distal end of the femur. A Longterm oncological, functional, and quality-of-life study. ].
Bone
Surg.
76A: 649-56.

16. Shin D. Choong PFM, Choa EY, Sim FH. Large tumour
and extracortical bone bridging: 28
patients followed 10-20 years. Acta Orthop. Scand. 2000;
71: 305-11.
17. Simon MA, Aschliman MA, Thomas N, Mankin H]. Limb
treatment versus amputation for osteosarcoma of
the distal femur J. Bone Joint Surg. 1986; 68A: 1331-37.
18. Souhami RL, Craft AW, Van cler Eijken .TW, Nooij M,
Spooner D, Bromwell
Wierzbicki R, Malcom AJ,
Kirkpatrick A, Vsoinska BM, Van Glabbeke M, Machin D.
Randomised trial of two regimens of chemotherapy in
operable osteosarcoma. A study of the European
Osteosarcoma Intergroup. Lancet 1997; 350: 900-901.
19. Sweetnam R, Knowelden .I, Seddon H. Bone sarcoma:
treatment
irradiation amputation, or a combination of
the two. Br. Med. J. 1971; 2(758): 363-67.
20.

KMH, Leung PC, Kurnta SM. Osteosarcoma in Hong
Kong. Clin. Orthop. 1996; 323: 49-59.

Med

J Malaysia Vol 59 Supplement F December 2004

ORIGINAL ARTICLE

Early Complication Following Long Bone Reconstruction
Using Vascularised Fibula Graft
Y Imran, MD, M Med (Ortho)", W Zulmi, MBBS, MS (Ortho)", A S Halim, MD, FCCP**
*Department of Orthopaedics, *'Department of Surgery, School of Medical Science, Universiti Sains Malaysia, Kubang Kerian, Kelantan

Introduction

Skeletal defects following trauma or bone tumour
resections may be successfully treated by conventional
bone grafting or bone transport. However for massive
defect following reconstruction may be more
challenging. Taylor first reported the successful use of
vascularized fibular graft for the reconstruction of a
tibial defect in 19751 • This is followed by other reports
dealing with various indicationsv-'-'. In Malaysia, the
use of vascularized fibular grafting for the management
of massive bone loss has not been reported. In this
study, we reviewed a total number of thirteen patients
involved in the reconstruction of the limbs using this
relatively new technique and identified the early
complications encountered.

Materials and Methods

This is a retrospective study of thirteen patients who
had undergone long bone reconstruction using
vascularized fibula graft in our hospital following

massive resection of diseased bones. The patients were
operated between January 1997 to May 2000 (period of
29 months). They were followed up for at least 6
months for the evaluation of early complications.
Indications for skeletal reconstruction are summarized
in Table I.
Surgical technique
We followed technique for harvesting free vascularized
fibular grafting described by Weiland6. The procedure
was performed with the patient supine, donor knee
flexed approximately 135 degrees under tourniquet
control. A straight lateral skin incision made along the
fibula extending from the neck distally down to the
fascia overlying the peroneus longus muscle.
The interval between the peroneus longus and soleus
muscles identified and the deep fascia was incised
along this interval. Then, the peroneus longus and
soleus muscles are reflected from the fibular diaphysis.
Perforating vessels to the skin lying immediately
posterior to the fascia and overlying the soleus muscle
were preserved in our patients.
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procedure. Review of our early series suggest that
vascularized fibula grafting is relatively safe and

effective to treat various common orthopaedic
conditions especially massive musculoskeletal tumor.
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Treatment for Flexion Contracture of the Knee
During lIizarov Reconstruction of Tibia with Passive
Knee Extension Splint

M K Kwan, MS (Ortho), R Penafort, MS (Ortho), A Saw, FRCS
Department of Orthopaedic Surgery, University Malaya Medical Center, Kuala Lumpur

Introduction
Ilizarov method is one of the most widely used
procedures for bone lengthening since its worldwide
introduction in 1981. This procedure has improved the
ability to treat complex deformities that previously
were either impossible or difficult to correct. However,
it has a steep learning curve! and is associated with a
rather high rate of various complications 1,2,3,4. Joint
contractures may develop due to excessive muscle pull
or joint capsular contracture 3,4. Intensive physiotherapy
is essential to prevent joint contracture but occasionally
it is not performed adequately due to problems related
to lack of facilities, transportation or cost.
We encountered 4 paediatric patients who developed
flexion contractures of their knees during treatment for
congenital abnormalities of tibia with Ilizarov external

fixator. They stayed far from our institution with no
local facility of physiotherapy available. In view of this
limitation, we developed a splint from components of
Ilizarov external fixator that can be attached to the
existing fixator frame. A posterior support for the thigh
was connected to the tibia frame with two hinges that
allowed knee movement at its axis of rotation (Figure
1). A handle was extended anteriorly from the existing
tibia frame to allow manipulation of the knee joint
(Figure 2). With this device, patients themselves were
encouraged to passively extend the knee joint by
pulling the handle. They were asked to immobilize the
splint with the knee in extension during the night. We
are reporting the positive outcome of this procedure
and would also like to recommend its use for treatment
or prevention of this complication.
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Case Summary
Casel
TTS, a 4-year-old Chinese boy with left fibular
hemimelia was treated for 6cm tibial shortening and
equinus deformity of the ankle. Ilizarov external
fixator was applied over the left leg extending across
the ankle joint. Gradual distraction was completed 4
months after initiation of treatment with 8.4cm increase
in tibial length. The knee however, developed fixed
flexion deformity of 65°. The passive extension splint
was applied with the instruction to exercise the knee 4
times a day and to keep the knee as straight as possible
during the night. After 6 weeks, the flexion deformity
was reduced to 20°. The Ilizarov rings were removed
after a total duration of 10 months.

Case 2
AHA, an 8-year-old Malay boy with neurofibromatosis
was referred for pseudoarthrosis of right tibia resulting
from a fracture 3 months earlier. Resection of the
pseudoarthrosis with acute docking, fibular osteotomy
and lengthening of proximal tibial segment was
performed with Ilizarov external fixator.
After 2
months of distraction, a 4.8cm lengthening was
achieved. At this stage, unfortunately, the knee was
found to have developed 35° of flexion deformity. The
passive knee extension splint was applied and 7 weeks
later the affected knee can be extended fully. The
Ilizarov frame was eventually removed after a total
duration of 7 months

Fig. 1: The 'Passive Knee Extension Splint' was
mounted on the existing IIizarov
external fixator of the tibia through two
hinged joints. The extension handle was
seen projecting in front and the
posterior support was noted over the
posterior aspect of the thigh

40

Case 3
WHY, a 7-year-old Chinese girl with neurofibromatosis,
was presented with pseudoarthrosis of left tibia. She
was treated with non-vascularized fibula grafting 3
years earlier without success.
Excision of
pseudoarthrosis and bone transport were performed,
followed by lengthening of the affected bone. 9.8 cm
of total lengthening was achieved after 5 months and
distraction was stopped.
Patient did not attend
physiotherapy regularly. The knee developed severe
stiffness allowing only 65° to 120 of motion. The
passive extension knee splint was applied at that stage
and contracture gradually improved. The frame was
eventually removed 12 months after application with
only 20 degrees of flexion contracture remaining.
0

Case 4
MM is a 5-year-old Indian girl, also with
pseudoarthrosis of tibia due to neurofibromatosis. She
was treated with Ilizarov external fixation at the age of
On the second
3 but failed to achieve union.
operation, she underwent resection of pseudoarthrosis
and bone transport followed by lengthening of her left
7.5cm of lengthening was achieved but
tibia.
developed 55° of fixed flexion contracture. Passive
knee extension splint was applied and contracture
improved to 20° after 6 weeks of treatment. The frame
was removed 10 months after application with full
extension of the affected knee.

Fig. 2: The patient was performing exercise
by pressing on the extension handle
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Discussion
Knee t1exion contracture develops as a result of
imbalance in the tension generated by thigh and calf
muscles. The soleus-gastrocnemius-archiles complex
offers the greatest resistance to lengthening of the tibia
due to the large muscle bulk, causing t1exion of the
knee and plantart1exion of the ankle 3. Connective
tissues around a joint also tend to shorten if they are
not stretched regularly, resulting in restricted range of
joint movement. In addition to the above property, the
collagenous connective tissue shows features of
plasticity - it slowly elongates under moderate tension 5.
Stretching methods are best when they incorporate low
levels of force over longer periods; a mild stretch for
throughout the day is more effective than five minutes
of heavy stretching. The longest period of low force
stretch produces the greatest amount of permanent
elongation, with least amount of trauma and structural
weakening of the connective tissue 5,6.

6 weeks of manipulation.
Although complete
correction was not achieved in three out of the four
patients at the end of 6 weeks, we noticed that the
deformity will further improve over a period of time by
applying the passive knee extension splint. At the end
of an average of 6 months of application of this splint,
a complete correction was achieved in three cases.
Only the third case still had 20 degrees of t1exion
contracture but full correction was eventually achieved
after removal of the frame.
Knee contracture during Ilizarov bone lengthening
procedures can be prevented or corrected by extending
the frame across the joint, but this involves fixation of
unaffected femur and restricting the mobility of the
affected the knee joint". Dynasplint' is an orthosis that
can produce extension force for the knee joint, but this
apparatus requires accurate setting and is rather
expensive.

The passive knee extension splint allows the patients or
their parents to determine the exact force to be applied.
They were advised to adhere to the minimal frequency
and duration of the exercise at home, gradually
increasing the frequency and duration when pain was
more tolerable. In most patients, an average correction
of more than 30° knee t1exion was achieved after about

Passive Knee Extension Splint is an effective mode of
treatment for patients who develop significant t1exion
contractures of the knee during lengthening of the tibia.
It should also be considered as a prophylactic measure
for patients who do not have easy access to facilities of
physical therapy. Physical therapy is still the main stay
for the prevention of the contracture deformity during
the Ilizarov reconstruction of the tibia.
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Versatility of the Latissimus Dorsi Flap in Upper Limb
Salvage Tumour Surgery
A A Dorai, MBBS, A S Halim, FCCP, W Zulmi, M Med (Ortho)
Reconstructive Sciences Unit, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan

Introduction

Materials and Methods

The latissimus dorsi flap was first introduced by Tansini
in 1896. It can be used either as a pedicle or a free
flap. Bostwick et al has clearly demonstrated the
various arcs of rotation of the latissimus dorsi flap',
With the wide anterior arc of rotation, coverage of the
lower lateral abdominal wall, chest wall, axilla, neck
and lower half of the face can be accomplished. The
posterior arc of rotation allows coverage of the entire
spine, shoulder region and posterior part of the neck.
The third arc of rotation is the lateral arc of rotation,
when defects of the upper limb can be covered by
tunneling the latissimus dorsi muscle or the
musculocutaneous unit through a subcutaneous tunnel
created in the axilla. Hence coverage of the shoulder,
upper arm, elbow and the proximal part of the forearm
can be accomplished. It also has the advantage of
being used as a functional muscle transfer whereby
elbow flexion and extension can be achieved".

Between 1998 and 2002, eleven patients underwent
reconstructive surgery using the latissimus dorsi
myocutaneous flap for upper limb salvage tumour
surgery. They were divided into two groups according
to the type of transfer either pedicle or free transfer. All
patients had an open biopsy to confirm the type of
tumour. Pre -operative MRI was done to assess the
extent and spread of the tumour. CT scan of the chest
and bone scan was done to check for any evidence of
distant metastasis.
Group 1:
Eight patients underwent pedicled latissimus dorsi
myocutaneous flaps after wide resection of the tumour
(Table I). The mean age at time of operation was 27.
1 year (range 12-54 years). This group of patients had
significant soft tissue deficiency after wide tumour
resection over the upper arm and elbow region. Four
patients had osteosarcoma, two had chondrosarcoma,
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A Modified Method of Traction for Young Children
with Congenital Dislocation of the Hip as a
Preliminary to Reduction
K L Pan, FRCS, H Rasit, MS (Ortho)
Department of Orthopaedics, Faculty of Medicine and Health Sciences, Universiti Malaysia Sarawak, Sarawak General Hospital,
Kuching

Case Report
A six-month old female infant presented with congenital
dislocation of the right hip. She was admitted to the
paediatric orthopaedic ward for initial traction, using a
split Russell's traction. However, with this traction, it
was difficult for the child to maintain her position. She
would often be pulled to the end of the bed or turn
herself into a prone position, causing the ropes to be
entangled. She was generally irritable and had difficulty
in sleeping. Her mother had to remove parts of the
traction in order to "hand-rock" her to sleep or to feed
her until the mother took it on herself to lie the baby on
a rocker-bed with a soft netting, with the traction
apparatus still on (Fig 1). It was found that this solved
the problems faced previously to a considerable extent.
Baby was able to complete two weeks of traction
followed by reduction, arthrogram and cast
immobilisation under general anaesthesia.

Discussion
The use of preliminary traction for the management of
neglected developmental dislocation of hip is

Fig 1: Modified traction on a rocker bed
controversial. In a recently published paper by
Langenskiold' a study was made on prereduction
traction as a single variable during closed treatment of
developmental dislocation of the hip in children aged
6-48 months. Thirty-three hips were reduced without
preliminary traction and 65 hips after traction. At a
mean follow-up of 11 years, it was found that the group
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with traction had significantly better results statistically
in relation to the incidence of avascular necrosis of the
femoral head.
Various methods of traction have been used. It may be
in the form of overhead Bryant's traction, split Russell's
traction with the hip in semiflexion, straight Buck's
unilateral traction, or skeletal traction with a threaded
pin through the distal femur, depending on the age of
the child.
Split Russell's traction, with the hips flexed 30 to 60
degrees and the knees flexed 20 to 30 degrees, is the
type recommended by Tachdjian-. Traction with the
hips in complete extension will cause compression of
the hip capsule by the taut iliopsoas tendon and,
therefore, may interfere with the blood supply to the
femoral head. The purpose of traction is to elongate the
shortened pelvifemoral muscles; traction applied with
the hips in 90 degrees of flexion will not stretch the hip
flexors (especially the iliopsoas) and the hip adductors.
It is thus recommended that the hips should be in
semiflexed position of 45 degrees (with a range from 30
to 60 degrees) and gradually abducted.
In this patient, we have added on a rocker bed to the
split Russell's traction. It prevents the patient from

1.
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being pulled down and makes it more difficult for him
or her to turn over into a prone position. Parents are
able to "rock" the child at any time without having to
remove the traction. We have found that this simple
modification has reduced the child's irritability and
increased the compliance to longer periods of traction.
This rocker bed is easily available up to 2 years of age
and culturally acceptable in this part of the world.

Editor's Note: Editor agrees with the reviewer that
although innovative, the method of traction described
is of limited value due to:
1. Rocker bed can only accommodate a small toddler
up to about two years of age.
2. The amount of traction on a rocker bed may be
difficult to quantify and vary when rocked.
3. It will be important to ensure at all times that the
child's buttock is not resting on the bed.
4. As the rocker bed cannot be tilted, no countertraction is available. Limb cannot be gradually
abducted.
5. Finally, child's initial irritability or reluctance is not
a problem in traditional skin traction. Being a
dynamic traction, desirable force is constantly
applied across the joint and twisting and turning in
bed does not matter.
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Ossifying Fibromyxoid Tumour in a Child
C A Aminudin, MS (Ortho)", I Sharaf, FRCS**, A H Hamzaini, MBBCh***, A Salmi, MBBS****, M A Siti
Aishah, DCP****
"Department of Orthopaedics, Traumatology & Rehabilitation, Kulliyyah of Medicine, International Islamic University of Malaysia,
Kuantan, Pahang, **Department of Orthopaedics and Traumatology, ***Depaltment of Radiology, *'*'Department of Pathology,
Hospital Universiti Kebangsaan Malaysia, Kuala Lumpur

Case Report

A five-year-old girl presented in August 2001 with a
painless, gradually enlarging mass in the right thigh for
one year. It had progressively enlarged from a very
small swelling to the size of a tennis ball by the time of
her first visit to our clinic. The mass did not disturb her
daily activities. Physical examination revealed a firm to
hard mass at the anterior aspect of the right upper
thigh, measuring approximately LOcm in diameter. It
was well demarcated, mobile with a lobulated surface.
The mass was not attached to the overlying skin.
On plain radiograph, there was an irregular "pop-corn"
soft tissue calcification overlying the proximal part of
the right femur. The underlying bone and adjacent hip
joint were normal and there was no periosteal reaction
(Figure 1). Axial computed tomography (CT) scan
showed a well-defined mass with centrally located
dense calcification. The mass did not appear to arise
from either the muscles or the neurovascular bundle
but it displaced these structures medially.
The
underlying bone and joint space were normal. The
mass was isointense to the surrounding muscles with
low signal areas of mineralization in the centre on T1
weighted Magnetic Resonance (MR) images,
gadolinium-enhanced images showed considerable
peripheral enhancement. The T2 weighted axial MR
images showed an inhomogenous high signal intensity

mass which was surrounded by a low signal capsule
(Figure 2).
A tru-cut biopsy revealed a benign fibrous lesion. The
mass was excised subsequently and sent for biopsy.
The mass was located between the vastus lateralis and
rectus femoris, deep to the sartorius muscle. The
femoral neurovascular bundle was displaced medially.
On gross examination, the lesion measured 10 x 7cm.
It was well circumscribed, well encapsulated and firm
to hard in consistency. Cut section showed a diffuse
whitish whorled-like appearance with calcified
material. The tumour was found to be encapsulated
with a fibrous capsule on histological examination.
There were extensive areas of ossification with lobules
of mvxoid degeneration (Figure 3). The tumour cells
were' arranged in interlacing fascicles and had
eosinophilic cytoplasm with indistinct margins. The
cells within the myxoid areas were stellate in shape.
Scattered mast cells were present. There was no
evidence of malignancy.
Immunohistochemically,
these cells were positive for 5-100 protein, vimentin
and desmin, but negative for smooth muscle actin.
These findings suggested the diagnosis of an ossifying
fibromyxoid tumour of soft tissues.
At one year after surgery, our patient had no evidence
of recurrence, but longer period of follow up is
awaited.
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Fig 2: T2 weighted axial Magnetic Resonance
(MR) image shows inhomogenous high
signal intensity mass which is
surrounded by a thin low signal
fibrous capsule (arrow)

Fig 1: The plain radiograph shows "popcern" soft tissue calcification (arrow)

Fig 3: Ossification centers with surrounding
spindle cells (Haematoxylin & Eosin X
20)
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Discussion

Ossifying fibromyxoid tumour is a rare tumour of soft
tissue. This lesion was first described by Enzinger et. al.'
in 1989. In his review of 59 patients, this tumour almost
exclusively affected adults (ranging from 14 to 79 years
of age) and had a male predominance. To the best of
our knowledge, this patient is the youngest case of
OFMT reported in the English literature. Essentially a
benign condition it usually occurs as a small, painless,
well circumscribed mass in subcutaneous tissue or
muscle, mainly in the extremities (68%), and less
frequently elsewhere.

Kilpatrick et. al.' however highlighted the presence of
centrally placed osteoid, increased cellularity and
increased mitotic activity as the atypical and malignant
variant of this tumour. \Ve consider our case as the
atypical variant in view of the centrally placed osteoid.
While considered benign, local recurrence after excision
is common and this tumour should be excised with a
clear margin to prevent recurrence. Follow up of 41 out
of 59 cases in Enzinger's series, 11 patients (27%) had
one or more recurrences.
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Sleeve Fracture of the Patella in a Child
A H Rasit, MS (Ortho)", I Sharaf, MS (Ortho)**, K L Pan, MS (Ortho)"
"Faculty of Medicine and Health Sciences, Universiti Malaysia Sarawak, Kuching, Sarawak, **Department of Orthopaedics and
Traumatology, Universiti Kebangsaan Malaysia, Kuala Lumpur

Case Report

An eleven-year-old boy presented with a history of a
fall while playing football and landed on his knee. He
was brought to a nearby hospital and treated as a right
knee haemarthrosis before being seen in our hospital
six weeks later.

Eight weeks post-surgery, he had regained full range of
motion of his knee and had good quadriceps power.
He was able to walk normally at four months. The
implants were removed after ten months when healing
had been achieved.

Local examination showed on examination the right
knee was found to be held in extension with only 10
degrees of passive flexion possible. There was atrophy
of the quadriceps muscle with a large gap palpable at
the lower end of the patella. Radiographs showed
patella positioned proximally with a large patch of
ossification at the inferior pole of the patella. This
appeared as an avulsion fracture of the tibial tuberosity.
(Figure 1)
At surgery, it was noted that a large portion of the
cartilage of the lower pole of the patella together with
a small fragment of bone were avulsed. The gap was
filled with fibrous and ossified tissue.
After
debridement, the avulsed fragment was reduced and
fixed with a tension band and circumferential wire. As
the avulsed fragment was small, fixation was
inadequate; a cylinder cast was applied with the knee
in full extension. Static quadriceps and straight leg
raising exercises were gradually introduced. Five
weeks later the cast was removed and active knee
flexion was started. (Figure 2)

Fig. 1
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sports activities that require forceful extension of the
knee; with the quadriceps contracting against
resistance.
The diagnosis of an avulsion or a sleeve fracture of the
patella is suggested by a history of sudden pain and
giving-way of the knee and difficulty in bearing weight
on the extremity. The knee is usually swollen and
tender and there is haemarthrosis. Active extension of
the knee may be difficult or impossible, especially
against resistance. The patella may be displaced
proximally and a gap in the extensor mechanism may
be palpable 23.

Fig. 2
Discussion

Sleeve fracture of the patella is defined as an extensive
sleeve of cartilage that is pulled off the main body of
the bony patella, together with a bony fragment from
the distal pole. This is an uncommon type of fracture
in children. Because of its rarity, sleeve fracture of the
patella has received little attention and very few reports
have been found in the literature 1,2.
Sleeve fractures are classified as superior, inferior,
medial or lateral. A sleeve fracture of the inferior pole
of the patella results from an indirect injury: powerful
contraction of the quadriceps muscle while the knee is
flexed.
Houghton and Ackroyd 2 described the relationship
between high jumping and lower pole sleeve fractures
with the same mechanism of injury. This uncommon
fracture usually occurs in children who participate in

The diagnosis may be missed or delayed because of the
painful swelling and tense haernarthrosis, masking the
gap in the extensor mechanism. The fragment of
avulsed bone is also often too small to be detected
radiologically in the younger child.
The avulsed patellar fragment always includes an
important "sleeve" of cartilage and this must be
accurately reduced in order to re-establish the articular
surface of the patella. Accurate reduction, along with
rigid internal fixation and repair of the extensor
apparatus, is the key to regaining a properly
functioning knee. Conservative management, along
with splinting the knee in full extension, could lead to
restoration of the extensor mechanism, but may also
result in irregularity of the patellar articular surface and
a limited range of motion. In our patient, active
movement was encouraged immediately after removing
the cast and full range of movement of the knee was
restored after two months.
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The Rusty Knee . . Pigmented Villonodular Synovitis
o Samsudin, MS (Ortho), K K Leong, FRCS, M H Shukur, MS (Ortho), K K Tan, MS (Ortho), S Ismail, MBBS
Department of Orthopaedics and Traumatology, Hospital Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Case Report

A 36 year-old lady presented with history of recurrent
right knee swelling and pain preceding a fall sustained
five years earlier. She was initially presumed to have a
simple hemarthrosis as preliminary radiograph failed to
depict any bony lesion, and arthrocentesis of the knee
merely confirmed the presence of what was described
as hemarthrosis by a junior house officer. Her progress
however, was complicated with episodic flare-ups of
swelling and pain affecting the same knee. Each flareup responded well to brief rest and NSAID therapy but
persisted over the last 6 months. She had neither
history of contact with patients with tuberculosis nor
multiple joint pains associated with morning stiffness.
Her general health was not altered. There was no
history of bleeding tendency in her family.
Examination revealed a grossly swollen right knee and
quadriceps wasting. Fullness of both suprapatellar
pouch and popliteal fossa was obvious. There was
moderate effusion of the affected knee with fine
crepitus felt over the suprapatellar pouch.
All
ligaments and both menisci of the knee were clinically
intact. Active and passive range of motions of the knee
was almost full.
Laboratory investigations including TWC, ESR, and C reactive protein were essentially normal. Rheumatoid

Factor was negative. Radiographs of the right knee
showed normal bony anatomy and joint spaces without
periarticular osteopenia or erosion.
There was
displacement of capsular shadow caused by distension
due to either soft tissue mass or effusion in the anterior
compartment of the knee. MRI displayed low Signal
intensity masses in the joint with effusion on both Tl
and T2 weighted images (Figure 1). On performing a
diagnostic arthroscopy; the synovial fluid was noted to
be rusty brownish-red in colour. The synovium was
characterized by clusters of rusty brownish looking
plump synovial villi (Figure 2) and encapsulated
nodular lesions. The articular cartilage and menisci
were otherwise normal. Synovial biopsy was taken and
a preliminary diagnosis of diffuse PVNS was
histopathologically confirmed by evidences of clusters
of hyperplastic synovial villi and subsynovial
proliferation of mononuclear fibroblasts and histiocytes
with occasional multinucleated giant cells displayed as
hemosiderin-ladden macrophages and fat-laden foam
cells, and abundant collagen deposition.
Arthroscopic-assisted synovectomy using Ogilvie-Harris
6-portal technique was performed under spinal
anaesthesia and exsanguinous tourniquet.
The
technique allows thorough excision of synovial tissue
in the suprapatellar pouch, anterior and posterior
compartments of the knee. By using PCA (patientcontrolled analgesia) to alleviate pain, early active
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pathologic lesion appears as poorly delineated clusters
of plump synovial villi and small encapsulated nodules.
Brownish and yellowish pigmentation depends on the
amount of hemosiderin deposition from microscopic
haemorrhages and the number of foam cells (lipidladen macrophages) respectively.
The hallmarks
histopathological features of PVNS include subsynovial
circumscribed
nodule
consisting
polyclonal
proliferation of fibroblasts and histiocytes intermingling
with variable number of multinucleated giant cells.
The treatment of PVNS is surgical synovectomy.
Unfortunately the disease tends to recur in up to 33%
of cases 1 in nodular type and up to 45% in diffuse
types'.
Arthroscopic-assisted synovectomy using 6portal technique of Ogilvie-Harris' has made total
synovectomy possible, but recurrent rate of 50%
following arthroscopic synovectomy has been

reported', Total synovectomy is commonly associated
with post-operative joint stiffness. This is true in case
where open synovectomy is performed.
With
arthroscopic-assisted total synovectomy, early
rehabilitation is possible and operative stiffness is no
longer a problem.

Conclusion
Despite its rarity and diagnostic difficulty, PVNS is now
a well-recognised entity representing a spectrum of
benign polyclonal proliferative synovial disease with
propensity to recur after inadequate resection. PVNS
should be considered in the differential diagnosis of
young patients with insidious onset of unexplained
pain, stiffness or recurrent effusion affecting a single
major joint.
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Symptomatic Intra-Articular Ganglion Cyst of the
Knee
C A Aminudin, MS (Ortho)", 0 C Samsudin, MS (Ortho)**, M Y Hyzan, MS (Ortho)**, A H Hamzaini,
MBBCh***, M Zahiah, M Med Rad***
'Department of Orthopaedics, Traumatology & Rehabilitation, Kulliyyah of Medicine, International Islamic University of Malaysia,
Kuantan, Pahang, **Depaltment of Orthopaedics & Traumatology, ***Department of Radiology, Hospital Universiti Kebangsaan
Malaysia, Kuala Lumpur

Introduction

Ganglia or ganglion cysts are common and may be
found in a variety of locations, such as tendon sheaths
and muscles, and occasionally in joints. Very few MR
findings in intra-articular ganglia of the knee have been
reported previously. We present a case with interesting
MR findings.

Case Report
A 19-year-old man presented with a history of gradually
increasing anterior knee pain and inability to fully
extend the right knee following a fall while playing
football a year ago. Pain was intermittent especially on
squatting and climbing stairs. He had also experienced
a few episodes of locking of the knee.
Examination of the right knee showed mild effusion.
There was fullness of the antero-lateral aspect of the
knee just lateral to the patellar tendon and tenderness
at the anterior aspect of the knee was aggravated by
passive flexion and fifteen degrees of extension lag.
Anterior drawer test and Lachman's test were positive
with grade 2 laxity. There were no features of
patellofemoral joint pathology.

Plain radiographs were normal. Magnetic resonance
(MR) imaging of the right knee showed a lobulated
cystic lesion within the deeper part of the infra patellar
fat pad (Figure 1) and extending to the lateral
compartment (Figure 2). It was hyperintense in T2
Spin Echo (SE) and T1 Fat Saturation (FS) images.
These features were in keeping with a fluid filled cyst,
suggestive of ganglion cyst.
Arthroscopic examination revealed a cystic swelling in
the infrapatellar fat pad, anterior to the insertion of
anterior cruciate ligament.
The cyst measured
12x15x20 mm in size and was noted to be compressing
the lateral tibial articular surface. The anterior cruciate
ligament was partially attenuated, meniscus appeared
normal and posterior cruciate ligament was intact. The
patellofemoral joint appeared normal. Delivery of the
cyst arthroscopically failed and had to be removed
through a mini-open technique by extending the
antero-lateral portal incision.
Post operative recovery was uneventful. Histopathology
examination confirmed the mass to be a ganglion.
During follow up at 4 weeks, patient had no
complaints, full extension of the knee was restored and
he had resumed full activity.
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Fig 1: Inversion recovery axial MR images of
the knee shows the cyst with present
of internal septation

Fig 2: Proton density sagittal MR image, the
lobulated cyst shows intermediate
signal intensity

Discussion

diameter with an average diameter of 2.3cm. Most of
these lesions were multiloculated similar to our patient.
Only eight out of the 20 patients underwent arthroscopy
for aspiration or debridement of the cysts, others were
removed by arthrotomy.

Brown et al' reported that the majority of intra-articular
ganglion cysts were associated with the cruciate
ligaments and rarely are intra-articular ganglion cysts
associated with the infrapatellar fat pad. Furthermore,
our patient presented with symptoms of pain and
limitation of knee extension. Most ganglion cysts were
incidental findings during arthroscopic examination.
Clinical presentation of symptomatic intra-articular
ganglion cysts are variable. The commonest complaint
are pain over the joint line. Some patients may have
mechanical locking with definite blocking of knee
~ extension. The symptoms may be similar to those of an
internal derangement of the knee and should be
included in the differential diagnosis of a meniscal
lesion. On the other hand, Kang et aF found that
ganglion cysts do not have specific symptoms.
Kim et al' in their clinical and MR Imaging studies of 20
patients in whom evidence of intra-articular ganglion
cvst were seen, found five of the cysts to be in the
i~frapatellar fat pad, three of which had a palpable
mass. The duration of pain was from 20 days to 7 years,
with a mean duration of 9.8 months. All the ganglion
cysts were solitary, ranging from 1.5 to 4.5cm in
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This study' also suggested that all ganglion cysts have
typical Magnetic Resonance (MR) appearance of a cystic
lesion, exhibiting homogeneously high signal intensity
in relation to skeletal muscle on T2-weighted Spin Echo
(SE), T2*-weighted Gradient Echo (GRE), T2-weighted
Turbo Spin Echo (TSE) and fat-suppressed TSE images.
On Tl-weighted Spin Echo images, the cysts were
slightly hypo or isointense to skeletal muscle. Fatsuppressed contrast-enhanced MR imaging could be
useful. A thin, rim-enhancing feature of cyst allows it to
be distinguished from synovial haemangioma and
synovial sarcoma.
The lesion can be removed successfully through
arthroscopy'>,
Other options are percutaneous
aspiration under ultrasound or CT scan guidance or
excision using a mini-open technique, as was done in
this patient. Although recurrence rate for ganglion is
high elsewhere, such as wrists, none of the patients
described from previous studies had any recurrences.
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A Rare Case of Chondrosarcoma of the Clavicle
A Amalourde, MS (Ortho)", P Vinayaga, MS (Ortho)", N Naveed, MS (Ortho)", A Jamal, MS (Ortho)**,
L M Looi, FRCPath*, S Sengupta, FRCS*
"University of Malaya, *·Selangor Medical Centre

Introduction

Chondrosarcomas are malignant tumours whose cells
produce cartilage matrix. They can either arise de novo
or from a prexisting benign cartilaginous tumour such
as enchondromas and osteochondromas.
They
contribute to 17% of primary malignant bone tumours'.
It occurs most frequently in the middle to elderly age
group with a peak incidence between 30-60 years.
Patients present usually with a dull ache or with a
gradually enlarging mass.
The common sites are the pelvis, scapula, proximal
femur and humerus. Although it has been reported in
all the bones in the body it is extremely rare in the
clavicle. In their review of 11087 cases of
muskuloskeletal tumours, Dahlin (996) found 900
cases of chondrosarcomas of which only five were
from the clavicle". Of these, three were primary and
two were arising from underlying osteochondromas in
patients with multiple exostosis. From our review of
the literature, we could find only five other cases of
chondrosarcoma of the claviclev>.

Case Report

A 56-year-old lady presented with a 5-year history of
progressively enlarging mass at the medial end of the

left clavicle. The mass was painless initially but it
became painful 3 months prior to presentation. At
presentation she also had loss of appetite and loss of
weight.
Examination revealed an ill defined swelling arising at
the medial end of the left clavicle measuring 3 x 4 cm.
It was firm in consistency, non-tender and fixed to the
bone. The overlying skin was uninvolved. There was
no neurovascular deficit. General examination did not
reveal any evidence of other bone abnormalities.
Plain radiographs showed an expansile lesion at the
medial end of the clavicle. There was evidence of
cortical destruction with an ill-defined margin and
speckled calcification without periosteal reaction. The
CT scan (Figure 1) confirmed an expansile lytic lesion
with specks of calcifications within it. The left sternoclavicular joint was not involved. No lung metastases
were detected. Magnetic resonance imaging showed
that the great vessels were not involved. A clinical
diagnosis of chondrosarcoma was made and the
tumour was resected en bloc with 7cm of the clavicle
together with the sternal end of the first rib. At surgery,
the tumour was greyish, lobulated and well
encapsulated by fibrous tissue.
Microscopic examination confirmed the diagnosis of
chondrosarcoma. There was a chondroid background

Submitted for publication: 20 September 2002

60

Med

J Malaysia Vol 59 Supplement F December 2004

A Rare Case of Chondrosarcoma of the Clavicle

and the tumour cells showed enlarged hyperchromatic
nuclei with occasional binucleated cells (Figure 2). The
surgical margins were clear.

maximal growth of the bone. However, it would be
unlikely that the swelling could have been undetected
as the clavicle is a subcutaneous bone.

The patient recovered well post-operatively. She was
not given any adjuvant therapy. Currently, at five years
post-surgery, she is disease free and doing well without
any restriction of shoulder movements at the time of
this publication.

In this patient a biopsy should ideally have been done
prior to the surgical resection. This was not done as it
was felt that the history and the radiographic finding,
particularly that of a lytic lesion with an ill defined
margin associated with speckled calcification, were very
suggestive of a chondrosarcoma.

Discussion

The chondrosarcomas are of low-grade malignancy and
the surgical margins in this case were clear. These
indicate good prognosis. Chondrosarcomas have a
higher rate of recurrences even after five years than do
most other sarcomas. The use of chemotherapy and
radiotherapy has not been shown to increase the
survival of patients with chondrosarcomas.

Our patient presented with a typical history of a primary
chondrosarcoma although the site is very uncommon.
The protracted history renders the diagnosis of a
metastatic lesion unlikely. Furthermore there is no
history or physical finding to suggest a primary tumour
at an alternative site.
Benign conditions like
osteochondromas and bone cysts are also not likely as
she presented with history of weight loss and loss of
appetite.
The possibility of an underlying
osteochondroma that underwent malignant change is to
be considered. Although osteochondromas are rare in
the clavicle, they are, however the most common
benign clavicular lesion'.
If this patient had an
underlying osteochondroma she should have had this
swelling before the age of 20, during the time of

Fig. 1: CT Scan showing an expansile lesion of
the medial end of the left clavicle
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Conclusion
The clavicle is a rare site for tumour and tumour-like
lesions. Primary chondrosarcoma of the clavicle is an
extremely rare condition. To the best of our knowledge
this is the first reported case of chondrosarcoma of the
clavicle in Malaysia.

Fig. 2: Microscopic examination revealed
tumour cells showing enlarged
hyperchromatic nuclei with occasional
binucleated cells with a chondroid
background
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Unicameral Bone Cyst of the Calcaneum

C H Wan Hazmy, MD, MS (Ortho)
Department of Orthopaedics and Traumatology, Seremban Hospital, Seremban, Negeri Sembilan

Introduction

Unicameral bone cysts are not seen commonly in the
calcaneum. However, because of the concentration of
forces through the heel, such solitary bone cysts are
usually symptomatic, depending on the proximity to
the joint and the size of the cyst, although some of
these lesions are detected as incidental findings'.

Case Report

Mr ZT, a 38 years old Malay man, first presented to us
with chronic painful left heel of two years duration.
The pain was continuous in character and worsened on
prolonged standing and walking.
There was no
previous history of trauma or infection around the
affected region.
Physical examination revealed a
significant tenderness on deep palpation of the left
heel. There was no obvious deformity noted and the
range of motion of the ankle and foot was normal.
There was also no evidence of ligamentous laxity.
Plain radiograph showed a large cystic lesion in the left
calcaneum (Figure 1). The cortical shell was still intact.
Computer tomograph-scan was also suggestive of
solitary bone cyst of the calcaneum. Curettage and
bone grafting of the lesion was performed. Intraoperatively, a large cyst was noted containing straw
coloured fluid and autogenous bone graft taken from

the left iliac crest was inserted via a lateral cortical
window. The patient was discharged two days after the
operation and he was advised not to weight bear until
evidence of sufficient new bone formation.
Histopathological results confirmed the presence of a
fibrous cyst wall, hyperdense surrounding bony
fragment
and
scattered
haemosiderin-laden
macrophages.
The findings were consistent with
solitary bone cyst of the calcaneum. The patient
showed significant clinical recovery after the operation
and a radiograph five months after surgery revealed
bony consolidation (Figure 2). He was able to fully
weight bear four months after the surgery and was
discharged from the clinic at seven months.

Fig. 1: Lateral radiograph ofboth feet showing
a cystic lesion in left calcaneus
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Pathological fracture has been reported and the
symptoms that are believed to increase the likelihood of
a pathological fracture are a history of progressive pain,
following increased activity level of the patient.
The radiological differential diagnosis includes intraosseous lipoma of the os calcis and intra-osseous
ganglions. Computer tomography scan is helpful to
establish the differential diagnosis in the absence of a
MRI scan. Exact histological diagnosis is of particular
importance. Our histopathological report confirmed
our clinical suspicion.

Fig. 2: Radiograph of the patient five months
after currettage and bonegraft

Discussion
Unicameral bone cyst is a benign lesion of the bone.
Bone tumours and tumour like conditions in the bone
constitutes approximately 7% of all tumours, of which
1.5% are malignant.
Unicameral bone cysts are
relatively common in humerus, femur and tibia and are
found mostly in children but uncommon in calcaneum.
Only a few cases have been reported'>. The natural
history of unicameral bone cyst in the calcaneum is
unknown. The majority of the cases are detected as
incidental findings while others presented as heel pain.
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Seip GU, Thiele H. Die solitaire juvenile ferseinbeinzyste;
Falldarstellung und literaturubersicht. Unfallchirurg 1999;
102: 576- 9.
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Reig-Boix V, Guinot-Tormo J, Risent Martinez F, AparisiRodriquez F, Ferer-Jimenez R. Computed tomography of
intraosseous lipoma of os calcis.Clin Orthop 1987; 221:
286-91.
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A variety of treatment has been suggested for
unicameral bone cysts.
For asymptomatic, non
expansile and small cysts a non-operative treatment
with watchful negligence has been recommended
whereas for painful expansile large cysts treatment with
methyl-prednisolone acetate injection or currettage and
bone grafting has been suggested. Glaser et a1 3 found
that steroid injection treatment, although useful in other
location, may not be the best options for the
management of unicameral bone cysts in the
calcaneum. Though invasive, curettage and bone
grafting yielded uniformly good results. Our patient has
shown a good radiological consolidation and
encouraging clinical outcome following curettage and
bone grafting.
In conclusion, despite the rarity of bone cyst in the
calcaneum, it can be a cause for chronic heel pain with
favourable outcome if treated accordingly.
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Glaser DL, Dormans JP, Stanton RP, Davidson RS.
Surgical management of calcaneal unicameral bone cysts.
Clin Orthop 1999; 360: 231-7.
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An Unusual Radiographic Presentation of Posterior
Cruciate Ligament Avulsion Fracture
M N Mohd Nizlan, MBBS, A Suhail, MD, 0 C Samsudin, MD, 0 Masbah, MBBS
Department of Orthopaedics and Traumatology, Hospital Universiti Kebangsaan Malaysia, Kuala Lumpur

Case Report
A 14-year old male pillion rider was involved in a
motorcycle accident when the motorcycle was hit from
behind by a car. He was thrown off the motorcycle and
fell on to the road. Upon admission to the casualty
department, he exhibited swelling of the right knee
with tenderness along the right fibular head, right
lateral femoral condyle and posterior part of the right
knee joint. Anteroposterior and lateral radiographs of
the right knee joint showed a PCL avulsion fracture
with a possible tibial spine fracture (Figure 1).
CT scan of the right knee showed avulsion fracture of
the tibial spine at the attachment of the ACL, fracture at
the attachment of the PCL with avulsion of the
posterolateral margin of the lateral femoral condyle
(Figure 2).
A diagnostic arthroscopy revealed that the patient
actually had a tibial PCL detachment and the big bony
fragment had actually been displaced into the anterior
compartment of the knee (Figure 3).
The menisci, ACL and tibial spine were noted to be
intact.
Examination done under anaesthesia also
revealed mild lateral collateral laxity.
An open
reduction and screw fixation for the bony fragment was
performed. Post-operatively the right knee was put on

a Plaster-of-Paris backslab and he was discharged on
the second post-operative day.
On follow-up at 3 months, the patient was able to walk
without pain; however, he complained of occasional
instability of his right knee on brisk walking and
running. Clinically the posterior drawer test was still
positive with Grade 2 posterior sagging of the tibia on
the femur. The radiograph showed that the screw was
in place and the fragment was well reduced. He was
encouraged to continue with quadriceps-strengthening
exercise which was started at 6 weeks post-op.

Discussion
Posterior cruciate ligament (PCL) injury is uncommon'>.
However, when it occurs, it is often associated with
injuries to other ligamentous structures of the knee
joint, especially the posterolateral corner structures
(namely the lateral collateral ligament (LCL), popliteus,
popliteofibular ligament, posterolateral joint capsule
and iliotibial band) 3. Isolated PCL avulsion fractures are
often undiagnosed and its incidence is probably much
higher than expected 4.
The most common cause of PCL avulsion injuries is
motorcycle accidents, followed by automobile
accidents and fall from heights . There are two basic
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Fig. 1: AP and lateral radiographs of the right knee showing PCl avulsion fracture with a
possible tibial spine fracture (arrows)

Fig. 2: CT scan of the right knee showing a free fragment in the joint
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stability of the cruciate ligaments is not essential for a
normal functioning knee, provided that the collaterals
are intact and the quadriceps strength is maintained
adequately 67. One series found out that small and
undisplaced fragments can be managed conservatively
with good results 1. However, most authors agree that
isolated PCL avulsion fracture should be managed
surgically, as some conservatively-treated patients may
later show complications such as chronic knee
instability, patello-femoral degenerative disease and
pain 1,4.6. Methods of fixation vary: large fragments can
be fixed with screws, smaller or cartilaginous fragments
can be fixed by means of staplers or pull-through
sutures 1,4.6 •

Reviewer's Note
In retrospect, the plain films showed normal tibial
spines and therefore the avulsion of ACL insertion was
unlikely. The plain film lateral view showed the
fragment to be posteriorly placed and the only one
fragment was evident and not two fragment and
therefore ACL insertion avulsion is not likely.
Also when evaluating CT reformatting it is important
not to look just at the position of the fragment but also
for the corresponding defect from which the bone has
avulsed from. No defect was noted at the tibial spines
top suggest an ACL avulsion on CT.
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Tarsal Tunnel Syndrome Caused by Ganglion
W M Ng, MS (Ortho)", K Y Chan, FRCS**
'Orthopaedic Surgery Unit, Department of Surgery, Faculty of Medicine & Health Sciences, Universiti Putra Malaysia, Kuala Lumpur,
"Orthopaedic Sports Surgery Unit, Department of Orthopaedic Surgery, University Malaya Medical Centre, Kuala Lumpur

Introduction

Keck and Lam in 1962 defined tarsal tunnel syndrome
as a compressive neuropathy of the posterior tibial
nerve and its branches in the tarsal tunnel. This tunnel
is located distal to the medial malleolus. The roof is
formed by the flexor retinaculum whereas the
calcaneus, tibia and the posterior process of the talus
form the bony floor. The structures crossing the tunnel
are the posterior tibial nerve, tibial artery and vein,
tibialis posterior, flexor digitorum longus and flexor
hallucis longus tendons. Ganglions were reported as a
common cause of tarsal tunnel syndrome in several
studies 12. Most of the ganglia originate from the talocalcaneal joint and it is often associated with tarsal
coalition 3.

Case Report
A forty four year old nurse complained of left ankle
pain for seven years that had progressively worsened
over one month before presentation. It was associated
with a burning sensation and numbness on the lateral
plantar aspect of left foot. It became worse especially
after walking and standing for long duration. Recently,
she noticed a diffuse swelling posterior to the medial
malleolus that progressively increased in size.

A needle aspiration was done under local anesthetic in
the Accidents and Emergency Department but this
yielded only blood. However, her symptoms improved
and a MRI reported a ruptured ganglion. As her
symptoms were improving, she was referred for
physiotherapy.
Six months later, her symptoms recurred and
deteriorated to the extent that she was unable to work.
The burning sensation on the plantar aspect of her sole
was so severe that she was not able to tolerate bed
sheets covering her toes at night. For pain relief she
relied constantly on analgesics. The swelling measured
2 x 3cm posterior to the medial malleolus. It was firm
and non-tender on deep palpation. However, there
was a positive Tinel's sign just posterior to the medial
malleolus that reproduced the tingling distally in the
sole of her foot. There was no dystrophic changes or
intrinsic muscle wasting. The range of movement to all
her joints in the foot was normal. MRI showed a
swelling consistent with a ganglion (Figure 1) between
the medial and lateral plantar nerves bifurcation.
At surgery, a curvilinear incision was made following
the course of the tibialis posterior nerve behind the
medial malleolus. The superficial fascia and flexor
retinaculum was divided and the posterior tibial nerve
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was identified. A ganglion was found pushing out
between the medial and lateral plantar nerve
bifurcation. The lateral branch of the plantar nerve was
severely compressed and was wafer thin while the
medial plantar branch appeared thinner than normal
(Figure 2). The lobulated ganglion was dissected and
traced down to its origin at the talo-calcaneal joint and
removed along with a part of the joint capsule.
Twelve months after surgery, her symptoms have
markedly improved especially the burning sensation.
She is now able to tolerate bed-sheet covering her toes
at night. However, she still has aches around her ankle
and foot at the end of a long working shift standing on
her feet. The scar was hypertrophic but non-tender
non-sensitive. She could wear normal shoes and able
to go for long walks.

Discussion
Clinical presentation of tarsal tunnel syndrome includes
localized pain or burning sensation posterior to the
medial malleolus, radiating to the sole in the
distribution of the planter nerves that sometimes radiate
upwards to the medial aspect of the calf. Classically,
pain is aggravated with activity and is relieved by rest.
Frequently, it is associated with night pain, altered
sensation and dysaesthetic pain along the distribution
of the plantar nerve. There may be tenderness behind
the medial malleolus and a positive Tinel's sign. There
is usually no atrophy of the abductor hallucis muscle or
weakness of intrinsic muscles of the foot.
Causes of nerve compression vary but the presence of
a palpable mass behind the medial malleolus may
suggest a space occupying lesion contributing to the
compression.
Benign lesions like synovial cyst,

Table I: Aetiology of tarsal tunnel syndrome
Intrinsic

Tumour
Benign: Ganglion, Neuroma, Synovial cysts
Vessels: Anomalies, Venous thrombosis, Varicose vein
Inflammation: Tenosynovitis
Bony prominence: Tarsal coalition

Extrinsic

Tight shoes, tight cast
Hyperlaxity of joints and excessive pronation
Systemic illness: Rheumatoid arthritis, Diabetes Mellitus, Hypothyroidism
Drugs:Chlorothiazine, Nitrofurantoin

Idiopathic

Fig 1: MRI showing ganglion
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Fig 2: Operative viewof ganglion and medial
and lateral plantar nerves
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neuroma or ganglion are other causes, but as reported
in the literature, ganglion remains the most common
tumour causing tunnel compression (Table D.
In our patient, the numbness and the sensation of
paraesthesia were more marked on the lateral planter
aspect which suggests that the compression was on the
lateral planter nerve as seen intra-operatively.
However, Nagoaka and Satou 3 reported that the medial
plantar nerve was more often involved.
Nerve
conduction test is the gold standard in the diagnosis of
compressive neuropathy. It is a superior objective test
for tarsal tunnel syndrome but the sensitivity varies
between 40-80%. It was not performed in this case
because the clinical presentation was conclusive.
Although ultrasound imaging is useful to localize and
assess the size of the ganglia, especially occult ganglia.
A MRI is more informative as in addition to size, site
and the origin, it can exclude the presence of tarsal
coalition.
The presence of a swelling posterior to the medial
malleolus suggests a ganglion as a possible cause for
nerve compression. We agree with Nagoaka and Satou 3
that needle aspiration for diagnosis and decompression
is not recommended. The risk of puncturing a nerve
and consequent neuroma formation may worsen the
symptoms.

1.

Takakura, Y., Kitada, c., Sugimoto, K., Tanaka, Y., Tarnai,
S. Tarsal tunnel syndrome: Causes and results of the
operative treatment. J Bone Joint Surg, 1991. 73-B: 12528.
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Intra-operatively, the lateral plantar nerve was found to
be severely flattened and stretched to form a
'hammock' over the ganglion. It was not surprising as
she had symptoms for more than 7 years. Similar to
most reports 2. 3, the ganglion arose from the talocalcaneal joint and extended to the bifurcation of the
inferior branch of the posterior tibial nerve more
toward the lateral plantar nerve.
A complete excision of the ganglion in general has a
more predictable and better outcome compared to
other causes of tarsal tunnel syndrome!. However, her
prognosis is guarded because of the long history and
significant flattening and fibrosis of the nerve from
chronic compression. The burning sensation was
completely resolved at her last follow up, however the
mild residual paraesthesia persists.

Conclusion
Tarsal tunnel syndrome is a common presentation of
altered sensation in the foot that is frequently
mismanaged due to lack of awareness. Ganglion is a
common cause of tarsal tunnel syndrome and the
outcome is favorable if it is recognized and adequately
treated early.

2.

Takakura, Y., Kumai,T., Takoaka,T., Tarnai,S., Tarsal
tunnel syndrome caused by coalition associated with a
ganglion. J Bone Joint Surg, 1998. 80-B: 130-33.

3.

Nagaoka, M., Satou,K., Tarsal tunnel syndrome caused by
ganglia. J Bone Joint Surg, 1999. 81-B: 607-10.
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Close Fracture Complicated by Acute Haematogenous
Osteomyelitis
S Baskaran", T Nahulan", A Siva Kumar**
'Department of Orthopaedic Surgery, Hospital Queen Elizabeth, Kota Kinabalu, Sabah, "Department of Orthopaedic Surgery, Faculty
of Medicine, University Malaya Medical Centre, Kuala Lumpur

Introduction
It is rare for osteomyelitis to develop at the site of a

closed fracture. Nonetheless the awareness of such a
condition is necessary considering that the nature and
outcome of the subsequent surgery may change
significantly. The aim of this case report is to increase
awareness of this peculiar finding among the practising
surgeon.

Case Report

Madam NS, a 38 year old housewife was referred to us
from a district hospital on the 1st of January 2001 after
being involved in a motor-vehicle accident the previous
day. On admission she was stable and was found to
have sustained a closed fracture of the parasymphysis
of the right mandible with a sublingual haematoma,
and a closed fracture of the right femur.
The attending dental team treated her with intravenous
Metronidazole 500mg 8 hourly for 5 days from the day
of admission.
She was planned for locked
intramedullary nailing of the right femur and wiring of
the mandible on the next available operative list. She
remained afebrile in the ward. On 16th January 2001
she underwent nailing of her femur fracture. Upon
introducing the guide wire into the fracture site, pus

began oozing out of the proximal entry wound. The
fracture site was immediately opened through a lateral
approach and a large collection of pus was drained.
Commercially-available
gentamicin-impregnated
cement beads were inserted after thorough wound
debridement.
The fracture was stabilized in an
external-fixator (Figure 1)' and the wound was left
open. She was immediately started on intravenous
Cloxacillin 500 mg 6 hourly. The mandible fracture
was stabilized with wire fixation on the 17th january.
This surgery was otherwise unremarkable.
The tissue culture grew coagulase positive
Staphylococcus Aureus sensitive to Methicillin. She
was treated with 3 weeks of intravenous Cloxacillin
and a further 3 weeks of oral antibiotics. After 2
months, patient developed pin-tract infection and the
external fixator was removed and a functional castbrace applied. At that time the fracture was not stable
and there was some loss of reduction on follow-up.
Swab from the pin tract grew Pseudomonas Aeruginosa
and this responded well to intravenous antibiotics. She
was then discharged and was on follow-up.
Partial weight bearing was allowed at 18 weeks after
clinical and radiological signs of union was evident
(Figure 2). In October 2001 she was allowed full
weight bearing. Her last review was on 21st October
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2002 where she complained of slight shortening of her
right lower limb. There was no pain or discharge from
the wound. The range of motion of her right knee and
hip was full. Her right lower limb measured 77cm
compared to 79cm on the left. X ray showed that the
fracture had healed well.

Discussion
Our search for osteomyelitis occurring at the site of a
closed fracture in the available literature yielded only
three papers with a total of 5 cases. Considering the
hundreds of thousands of fractures occurring or
possibly being treated daily around the world, this is
indeed a rare finding. Our patient did not even display
any clinical evidence of infection. However most of the
other reported cases seem to have prior evidence of
infection':",
Patients who develop this unusual complication seem
to have delayed union, as seen in this case and in other
case reports': 2, 3.
A study of the available literature reveals that this
complication can generally occur in 2 group of
patients'. The first group is patients who sustain a

Fig 1: Post-operative x-raYI
fixator
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closed fracture who then subsequently develop a
remote infection which later spreads via the
hematogenous route to the fracture site. This is more
common in children and the prognosis seems to be
good. The primary focus is often from the upper
respiratory tract, urinary tract or skin. The diagnosis
should be suspected when a child who has had a
closed fracture later develops increasing pain and
swelling at the fracture site with systemic signs of
infection.
The second group is in adults, who generally have a
poorer outcome'. This group of patients often is
immuno compromised and has reduced resistance to
infection due to diabetes or prolonged steroid use!.
Treatment in this group of patients is often more
difficult and the outcome may not be as good as in the
previous group.
In summary, osteomyelitis complicating closed
fractures is very rare, nonetheless it can occur and one
should exercise a high index of suspicion when certain
telltale signs or symptoms surface. This is especially so
in a time when the immunosuppression in AIDS has
made common, conditions which just two decades ago
may have been considered bizarre.

Fig 2: Fracture united at 18 weeks
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Resection and Reconstruction of Retroperitoneal
Sarcoma of Spinal Roots
Y Imran, M Med (Ortho)", W Zulmi, MS (Ortho)**, WI Faisham, M Med (Ortho)**, M Zainal, MD,
M Med (Surg)***
'Spine Unit, "Oncology & Reconstructive Unit, Department of Orthopaedics, "'Department of Surgery, School of Medical Science,
Universiti Sains Malaysia, Kubang Kerian, Kelantan

Introduction

An eighteen year old man presented with three months
history of a gradually enlarging painful swelling in left
iliac fossa associated with left lower limb numbness.
There was significant weight loss. He had noticed
weakness of the left lower limb for a month and had
been unable to walk for a week.
On admission he was found to be cachexic. A 5 x 14cm
firm mass was palpable at the left lower quadrant of the
abdomen. No organomegaly or ascites were noted. His
left lower limb was weak with power grade 3.
CT abdomen showed (Fig 1) a massive soft tissue mass
in the retroperitoneal region extending from the left
iliac fossa to left subcostal region. It extended from the
spinal canal at L4L5 vertebra exiting into paravertebral
region via L4L5 exit foramen, infiltrating psoas and
erector spinae muscles, without causing cord
compression. L4L5 vertebral bodies, pedicles and
transverse process were also eroded. Bone scan did not
show any other metastasis.
Biopsy revealed evidence of PNET and he received 6
cycles of Ifosphamide, Mesna and Adriamycin.
Clinically the mass significantly reduced in size and his
neurological deficit improved. Post chemotherapy CT
scan confirmed reduction of the tumor mass to 3 x 4cm.
The bony destruction remained unchanged. However
two lung nodules were noted.
He underwent wide resection of the tumor, which
included hemi resection of L4L5 vertebral bodies and
excision of left erector-spinae and psoas muscles

followed by interbody fusion with fibula strut graft
augmented with posterior instrumentation. L3 and L4
nerve roots were also resected since they were encased
by the tumor mass.
Histologically, the resected tumor mass was a spindle
cell tumor, with extensive necrosis following preoperative chemotherapy. The final diagnosis was
Malignant Peripheral Nerve Sheath Tumor.
Radiotherapy of 50CGy to the tumor bed was given.
Follow up CT scan of the abdomen and thorax showed
evidence of resolving lung metastasis. However he
presented again after 18 months with systemic
metastasis and finally succumbed to the disease.

Fig 1: Axial CT scan of the aHected region
shows Lt sided soft tissue mass and the
vertebra involvement, sparing the
spinal cord
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structures 6. Their deep location within the body
precludes palpation of the tumor mass early in the
course of the disease and consequently after reaching a
large size prior to the diagnosis patients present late
with symptoms of weakness and large retroperitoneal
mass. Metastatic neurofibromatosis to the spine is not
common. Keat-White had observed and reviewed four
reported cases of the condition", Spine secondaries in
these cases originated from neurofibrosarcomas in the
thigh (sciatic nerve and femoral nerve). They were
noted between 10 months to two years after wide
resection of the primary sarcoma.

Fig 2: Spinal stabilization achieved with strut
fibular graft and pedicle screw
instrumentation

Discussion
Malignant Peripheral Nerve Sheath Tumor (MPNST) is
also known as malignant schwannoma and malignant
neurilemoma. It is a malignancy of peripheral nerve
Schwann cells. Malignant change in benign
schwannoma is rare! but has been reported 2. Many
other tumors like metastatic malignant melanoma' and
synovial sarcoma' may resemble MPNST. It is difficult to
differentiate between MPNST from Peripheral NeuroEctodermal Tumour (PNET)5. MPNST has a very high
association with Neurofibromatosis and usually found
in the lower extremities, head and neck region.
Extraperitoneal tumor is rare. The natural history of
retroperitoneal and pelvic sidewall sarcoma differ
significantly from common abdominal and pelvic
adenosarcoma or visceral sarcoma. Unique features
include their large size at the time of diagnosis and it
often pushes rather than invades into surrounding
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The treatment results with extremity soft tissue
sarcomas
have
improved
dramatically.
The
multimodality approach which includes meticulous
local staging, aggressive surgery and local DXT and/or
systemic chemotherapy has improved survival and
quality of life. Surgical removal of the primary tumor, its
pseudocapsule and involved adjacent organ with a
clear margin is a treatment option indicated for all
abdominal and pelvic sarcomas as aggressive
chemotherapy or radiotherapy has not demonstrated
survival benefits 8.
This patient had wide resection of the tumor which
include hemi resection of the vertebral body resulting
in massive soft tissue loss and unstable vertebral
segment. Reconstruction with prolene mesh to augment
posterolateral corner of the abdominal cavity, fibula
strut graft for segmental fusion (and posterior pedicle
screw fixation) was important to achieve early stability
for patient's rehabilitation.
Local recurrence is common and haematogenous
metastasis occurs very fast. Local control by wide
excision and radiotherapy is usually feasible but
systemic metastasis is very difficult to control even with
chemotherapy. In this case the secondaries to the lungs
showed a good response to the given chemotherapy
initially. However, he succumbed to the disease after 18
months with distant metastases. Spinal sarcoma has
poor prognosis as most patients die within 2 years after
diagnosis 7.

Med

J Malaysia

Vol 59 Supplement F December 2004

CASE REPORT

Pulmonary Metastases of Giant Cell Tumour of the
Bone
WI Faisham, M Med (Ortho), W Zulmi, MS (Ortho), A H Mat Saim, FRCS, B M Biswal, DNB
Musculoskeletal Oncology Unit, School of Medical Science, University Sains Malaysia, Kubang Kerian, Kelantan

Introduction

The clinical presentation and behaviour of giant cell
tumour of bone vary 1,2, This tumour has the unusual
tendencies of local aggressiveness, local recurrence and
occasional distant metastases 1,2,3,4,5, The awareness of
metastatic potential is important to allow treatment with
less morbidity and greater success 6,7, Despite overall
prognosis of giant cell tumour being favourable,
pulmonary metastases will carry significant morbidity
and mortality,

Methodology and Results

Forty-three patients with giant cell tumour of the bone
were treated at this centre from 1998-2002, Pulmonary
metastases was diagnosed in six patients, The age
ranged between twenty to sixty-two years old, There
were four males and two females, Location of the
primary tumours was distal femur in one case, proximal
tibia in two cases, one distal radius, one fibula and one
metachronous giant cell tumour of distal end femur and
radius. All patients presented with local aggressive

lesions with soft tissues involvement (stage III
Campanacci classification) during presentations,
Four of the six patients also presented with local
recurrence. Two patients had intralesional resection of
fibula and distal end radius, one had curettage and
metametylcrylate bone cement reconstruction of distal
femur and one had wide resection followed by
endoprosthesis reconstruction. Two patients presented
late, one patient refused primary surgery, remained
dormant and finally presented with massive soft tissue
involvement and pulmonary metastases ten years later.
Another patient presented after one year with the
disease and primary ablative surgery has to be
performed due to massive tissue involvement.
Pulmonary metastases occurred 2 years later with
metachronous tumour to distal end radius,
The diagnosis of pulmonary metastases was based from
computed tomography scan findings. Two patients had
surgical resections of the metastasis, and the histology
were the same as primary lesion without evidence of
malignant transformation. We attempted limb salvage
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Comparison Computed Tomography Scan at presentation and after three years

Case 2
A 24 year-old patient presented with recurrence tumour of the distal radius, which was resected and reconstructed
with vascularised fibula graft. He also had multiple pulmonary metastases that preclude surgical resection. He
received six courses of adriamycin and cisplatin for six months. At present he is asymptomatic and pulmonary
nodules remain static and some showed resolutions.

Discussion
Giant cell tumour of bone with pulmonary metastases
is rare. The cause of metastases is unclear. Intravascular
extension or invasion of peritumoral blood vessels have
been described, however this does not seem to
correlate with increase risk of metastases 2.5. The risk of
metastases is also postulated to be the result of
iatrogenic seeding of tumour cells into the blood stream
at the time of surgery for the primary lesion. However,
pulmonary
metastasis
has
been
described
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simultaneously along with the primary lesion 3,4.
Aggressive primary tumour with massive soft tissue
infiltration and local recurrence as shown in all cases
was a risk for pulmonary metastases 6.
Most metastases are diagnosed within the first few
years after the primary diagnosis, although they may
present after ten years or more 7.4. Close follow-up of
all giant cell tumour patients with both clinical and
radiological evaluations is essential. Baseline CT scan
of the chest and bone scan should be performed at the
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time of presentation and follow-up. It has been our
protocol to performed CT scan chest and bone scan six
monthly for two years and yearly for subsequent three
years in all patients.
The natural history of metastatic lesion has been
unpredictable. Pulmonary metastases from giant cell
tumour have been treated in various ways. Complete
excision of pulmonary metastases excellent survival has
been reported. The majority of such patients have no
evident of active disease on long term follow up 34,6.
However, complete excision of all lung metastases is
often not possible because of the extent of pulmonary
disease. Long term results with incomplete excision
have also been reported, but because many of these
patients have undergone adjuvant chemotherapy or
radiotherapy, the effect of incomplete excision alone is
harder to ascertain 3,47. Report on treatment with
chemotherapy and radiotherapy was scanty as they
were usually reserved for unresectable pulmonary
lesions. In our series all surgically treated pulmonary
metastases remained disease free for two to three years,
two patients that received chemotherapy showed no
evidence of progression and patients who refused

chemotherapy showed disease progression and one
succumbs within six months
Total extirpation of the primary lesion should be
attempted in order to avoid recurrences and further
operative interventions 12. We do not believe that
pulmonary metastases preclude limb salvage in the
local treatment of giant cell tumour. Oncological
clearance is mandatory as all patients with pulmonary
metastases in these series presented with local
aggressive disease and massive soft tissue infiltration.
Local recurrence after primary treatment also can be
treated without ablative surgery provided good
oncological clearance can be achieved.

Conclusions
Aggressive treatment of primary disease and pulmonary
nodule should be attempted in treatment of metastases
giant cell tumour. The outcome has been favourable in
patients who had complete surgical resection of
pulmonary nodule or received chemotherapy.
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