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The Medical journal of Malaysia welcomes articles of
interest on all aspects of medicine in the form of original papers,
research notes, communications and correspondence. The MjM also
welcomes brief abstracts, of not more than 50 words, of original
papers published elsewhere, concerning medicine in Malaysia.
Articles are accepted for publication on condition that they are
contributed solely to The Medical journal of Malaysia. Neither the
Editorial Board nor the Publishers accept responsibility for the views
and statements of authors expressed in their contributions. The
Editorial Board further reserves the right to reject papers read before
a society. To avoid delays in publication, authors are advised to
adhere closely to the instructions given below.

Manuscripts:

All

manuscripts

should

be

submitted

in

Letters to the Editor: Such correspondence must not exceed
450 words.

Summary and Key Words: A summary of not more than 100
words should be provided immediately aher the title page. Below
the summary, provide and identify 3 to 10 key words or short
phrases that will assist indexers in cross-indexing your article. Use
terms from the medical subject headings list from Index Medicus
where possible.
Introduction: Clearly state the purpose of the article. Summarise
the rationale for the study or observation. Give only strictly pertinent
references,
and
do
not
review
the
subject extensively.

triplicate to:
Hon Editor
Medical journal of Malaysia
Malaysian Medical Association
4th Floor, MMA House, 124, jolon Pahang
53000 Kuala Lumpur
Manuscripts should be typed on one side of A4 paper and doublespaced
throughout
(including
tables,
legends
and
references), with wide margins.
An electric typewriter, letter quality or laser printer should be used. Do
not use dot-matrix printer. 'San Serif' typefaces/fonts such as
Helvetica are preferred.
The title page should state the iitle of the paper, initials and name(s)
of the author(s), degrees (limited to one degree or diploma) and
address(es). The name and address of the author for correspondence
should be clearly indicated.
Names of authors should be written in style of initials followed by the
surname or preferred name e.g., KG Lim for Lim Kean Ghee orBS
Gendeh for Balwant Singh Gendeh. For those without surnames, the
MjM would like to suggest that authors use their given name in place
of their surname e.g. M Z Azhar for Azhar bin Md Zain, K Suresh
for Suresh Kumarasamy or S Harwant for Harwant Singh. Authors
however, who have previously published should try as much as
possible to keep the abbreviation of their name consistent.
Summary, Introduction, Materials and Methods, Results, Discussion,
Acknowledgment and References should follow each section
beginning on a fresh page.
Papers may be submitted in Bahasa Malaysia but must be
accompanied by a short summary in English.
Scientific names, foreign words and Greek symbols should be clearly
indicated and underlined.

Materials and Methods: Describe your selection of the

Reviewers: Authors may submit the names of two possible

Conclusion: Link the conclusions with the goals of the study but

reviewers whom they feel are qualified and suitable to review their
paper, who are not involved in the work presented, and from another
institution. This may hasten the process of peer review. Authors need
not obtain the premission of these possible reviewers' as it is both the
responsibility and perogative of the MjM to approach them.

avoid unqualified statements and conclusions not completely
supported by your data. Avoid claiming priority and alluding to work
that has not been completed. State new hypotheses when warranted,
but clearly label them as such.
Recommendations, when
appropriate, may be included.

Case Reports: Papers on case reports (one to five cases) must

Acknowledgements: Acknowledge grants awarded in aid of

follow these rules: maximum of 1,000 words; only one table is
allowed; maximum of two photographs; only up to three references
quoted.

the study (state the number of the grant, name and location of the
institution or organisation), as well as persons who have contributed
significantly to the study.

Short Communications: Short communications should not

Authors are responsible for obtaining written permission from
everyone acknowledged by name, as readers may infer their
endorsement of the data.

exceed 1,000 words and shall consist of a Summary and the Main
Text. The number of figures and tables should be
limited to three and the number of references to five.

iv

observational
or
experimental
subjects
(patients
or
experimental animals, including controls) clearly, identify the
methods, apparatus (manufacturer's name and address in
parenthesis), and procedures in sufficient detail to allow other
workers to reproduce the results. Give references to established
methods, including statistical methods; provide references and brief
descriptions of methods that have been published but are not wellknown;
describe
new
or
substantially
modified
methods, give reasons for using them and evaluate their
limitations.
Identify precisely all drugs and chemicals used, including generic
name(s), dosage(s) and route(s) of administration. Do not use
patients' names, initials or hospital numbers. Include numbers of
observation and the statistical significance of the findings when
appropriate.
When appropriate, particularly in the case of clinical trials, state
clearly that the experimental design has received the approval of the
relevant ethical committee.

Results: Present your results in logical sequence in the text, tables
and illustrations. Do not repeat in the text all the data in the tables or
illustrations, or both: emphasise or summarise only important
observations.
Discussion: Emphasise the new and important aspects of the study
and conclusions that follow from them. Do no repeat in detail data
given in the Results section. Include in the Discussion the implications
of the findings and their limitations and relate the observations to
other relevant studies.
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To Talk of Many Things

by our patients. We will be required to report the
benefit that the procedure or technique has on
the health and functional status of the patients on
whom it was performed as well as the cost of the
benefit in terms of both complications and
dollars.
Outcomes can be compared between providers
and used to identify best practice and to develop
practice guidelines. It can form the basis for
remedial action when adverse treatment results
occur in a clinical department, as in the Bristol
paediatric cardiac surgery disaster, where out of
53 operations performed by two surgeons
between 1988 and 1995, 29 children died and 4
had some form of brain damage ..
A study auditing the outcome of total knee
replacement at the Freeman Hospital in
Newcastle-upon-Tyne tested out the Nottingham
Health Profile, a well tested generic scale. The
data that emerged have prompted questions over
practice.
For example, the observation that
patients with rheumatoid arthritis show as great a
benefit as those with osteoarthritis has
implications of patient selection.
There is
concern over why bilateral knee replacements
seem worse at three months than unilateral
replacements and whether it would be better to
spread the two procedures4 •
Before long we will be expected to describe the
health status of our orthopaedic patients in terms
of how well the orthopaedic solution selected for
the presenting musculo-skeletal problem
improved the ability of the patients to function,
perform, and behave. Health status measurements
that can be expected to become part of the
designs of orthopaedic outcomes studies include
the physical or orthopaedic function in life and
the patient's perception of their own sense of
well-being.
As quality care is evaluated and refined, the
concept of the patient's outcomes emerges
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repeatedly. Both payers and clinicians are
beginning to adopt a posture that gives greater
emphasis to the patients' assessment of quality
and outcome.
Orthopaedic surgeons must take time to look up
from their operating tables and understand the
importance of outcome research. Perhaps the
Malaysian Orthopaedic Association can take a
lead role in our country to initiate outcome
research on common orthopaedic operations.

Advances in Orthopaedics
The advance in orthopaedic practices in the past
four decades is too little on skill and too much on
technology. Research funding is channeled more
into a stronger and more lasting metal implant, a
more versatile surgical instrument, or a finer
endoscope, than into developing skill or teaching
a finer or refined cognitive surgical technique.
This has contributed to so-called "glamour
orthopaedics."
Orthopaedics is big business. It is not difficult to
conjure up an image of an orthopaedic surgeonone who charges high fees, runs a high volume
practice, operates on almost everyone using
devices from a company that provides him
attractive incentives, uses great magnetism when
unbundling his professional fees, and is
surrounded by an excess of material goods while
returning precious little time or money to the
community.
Orthopaedic surgeons
have increasingly
developed a passionate romance with surgery,
particularly in trauma management, acting on the
premise that if it moves, fix it.
Graham Apley (1992) in an editorial entitled
"Fixation is Fun," lamented that surgeons who are
justifiably proud of their operative technique and
take pleasure in teaching it sometimes set a bad
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The Sagittal Spinal Profile in Normal Malaysian Males

was done using a computer-instrument assisted
technique, whiCh does not use radiation, is noninvasive, non-contact, raster 3-D measurement of
the spine to measure the sagittal spinal profile in
asymptomatic pre-clinical male medical students
of UPM (we could not get female volunteers).

Materials and Methods

One hundred and one male pre-clinical
undergraduate medical students were recruited
for this study (we could not get female subjects as
there were no female volunteers).
A selfadministered screening proforma to exclude back
pain and spinal disease was employed, after
which a back examination was carried out.
Written consent was obtained from the
respondents who passed both screens, to proceed
further.

Measurement of Sagittal Spinal Profile
To measure the standing sagittal spinal profile of
asymptomatic subjects in this study, a noninvasive computer-instrument-assisted technique
was used. This technique involved the
combination of computer software; the Video
Raster Stereography (VRS) Version 2.0 Software,
and a measuring system, known as Formetric
Instrument System. This technique allows noncontact 3-D measurement of the sagittal spinal
profile as well as geometric analysis of the human
back. This technique is chosen because it has the
advantage of being a non-invasive sagittal spinal
profile evaluation and avoids unnecessary
exposure of asymptomatic subjects to radiation.
The computer-instrument-assisted technique
contains the following major subassemblies
Measuring System: The measuring system
contains a raster projector, which illuminates the
surface of the back, a~d a video camera, which
captures the 3-D image of the back surface. The
projector and the camera are firmly aligned
parallel to each other.
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A Standing Balance Platform with footprint mat:
This structure is placed at a distance of 2 meters
from the measuring system. Both the measuring
system and the platform should be aligned
parallel to each other on a flat and hard surface at
the same horizontal level. The platform is where
the subject stands on. It is to determine the
weight difference between the right and left
halves of the trunk.
A Black Background Screen: This 2-meter length
black background screen is placed immediately in
front of the standing balance platform. The black
background screen functions to reduce adverse
light condition and also acts as the reference field
view of the video camera for image aquisation.
Tbe Computer and VRS version 2.0 software: The
computer consists of a standard PC for image
processing, a printed circuit board for image
acquisition, a module for rotation of live images
and image presentation on a monitor.
Tbe Laser Printer: The results of shape analysis
are plotted on the laser printer as graphic
protocols.
The subjects were asked to undress to expose
their backs from the level of vertebrae
prominence up to the level of coccyx. They were
then asked to stand on the standing balance
platform with their feet placing on the footprint
mat; their hands resting on a handle and their
back surfaces facing the raster projector lamp and
the video camera. The balance platform would
detect any weight difference between the right
and left halves of the trunk, and compensate by
raising or lowering either foot if needed. After
positioning the subject on the standing balance
platform, the image acquisition program captures
the image. First, the raster projector lamp was
switched on to illuminate the surface of the back
of the subject. Some degree of postural control
was necessary because postural variations may
affect the detection of several important

11
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anatomical landmarks, which was needed for the
software to calculate the kyphotic and lordotic
angles. The subjects were asked to take a deep
breath and to hold it; while the 3-D image of the
back surface was captured by the video camera.
This image was stored in the hard disc, and the
image clipping process was carried out. Further
image analysis, including the determination of
thoracic kyphotic angle, lumbar lordotic angle
and sacral inclination angle, were calculated via a
specific
mathematical
model
formulated
specifically for this program.

Results
Of the 101 pre-clinical male medical students, 20
students who did not fulfill the selection criteria
(chronic backache and mild scoliosis) were
excluded from this study. From the remaining 81
students, 73 (90.1 %) of them agreed to become
the study subjects after obtaining their written
consent, whereas 8 (9.9%) opted not to proceed
because they did not wish to undress.
The 73 students were classified into ethnic
groups; 35 (47.9%) Chinese, 31 (42.5%) Malay and
7 (9. 6%) Indian; which represented the
composition of the male student population of the
pre clinical classes. The age ranged from 19 to 22
years (mean 20.67 years). ANOVA test confirmed
the distribution to be random.

Data was analysed with ANOVA, simple linear
regression and Pearson's Correlation; with p< 0.05
set for significance.

Table 1: Angle of Thoracic Kyphosis, Lumbar Lordosis and Sacral Inclination
Thoracic Kyphosis

Lumbar Lordosis

Sacral Inclination

(Degrees)

(Degrees)

(Degrees)

Minimum

28.10

19.21

17.00

Maximum

41.00

30.90

28.50

Mean

34.08

23.98

21.00

Median

34.00

23.60

20.50

2.97

2.88

2.67

Standard Deviation

Table II: The Regression of Thoracic Kyphosis, Lumbar Lordosis and
Sacral Inclination on Age
r

r2

p-value

Regression of Thoracic Kyphosis on Age

0.353

0.125

0.002 (<0.05)

Regression of Lumbar Lordosis on Age

0.285

0.081

0.014 (<0.05)

Regression of the Sacral Inclination on Age

0.252

0.064

0.031 (<0.05)

12
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The angle of kyphosis, lordosis and sacral
inclination (Table I)
The 95% confidence interval for the kyphosis was
28.14 to 40.02 degrees, lumbar lordosis was 18.22
to 29.74 degrees and the sacral inclination was
15.66 to 26.34 degrees.

Table IV: The Relationship between kyphosis,
lordosis and sacral inclination
Lumbar lordosis and
Sacral inclination
Thoracic kyphosis and
Lumbar lordosis
Thoracic kyphosis and
Sacral inclination

The sagittal plane and age (Table II)
Even in the short age range of this population (19
to 22 years), there was a significant (but weak
direct linear relationship) change in the alignment
when referenced to age.

Table Ill: The diHerence in sagiHal alignment
compared with ethnicity
Difference in kyphosis
Difference in lordosis
Difference in sacral
inclination

F-statistic

p-value

0.1 08
1.232
0. 977

0.898 (> 0.05)
0.298 (>0.05)
0.382 (>0.05)

The sagittal alignment and ethnicity (Table III)
There was no observed difference in the sagittal
profile with ethnic grouping.

r

p-value

0.897

0.001 (< 0.05)

0.841

0.001 (<0.05)

0.793

0.002 (<0.05)

The relationship between kyphosis, lordosis and
sacral inclination (Table IV)
All the three parameters are integrally linked to
each other in a strong direct linear relationship.
They demonstrate reciprocity. Each affects the
other so as to balance the sagittal spine. For
example; if there is an increase in thoracic
kyphosis, there is a corresponding increase in
lumbar lordosis and sacral inclination, which acts
to balance the spine. Lumbar lordosis and sacral
inclination showed the strongest relationship.

Table V: Comparison of sagiHal profiles
Parameters of sagittal
profile (Degree)
Thoracic kyphosis
lumbar lordosis
Sacral inclination

Ozonoff

Lim RM

1992

1992

1992

NA

21 - 33
31 -50

NA

This study.

Amonoo Kuofi

2001
28.14 - 40.02
18.22- 29.74
15.66 - 25.34

33-54
34-45

21.1 - 45.3
16.4- 36.4

NA

Table VI: Comparison of the parameters of the sagiHal profile studies
This study

Parameters of sagittal

Voutsinas

2001
Thoracic ky/chosis and
lumbar lor osis
lumbar lordosis and
sacral inclination
Thoracic kyphosis and
sacral inclination

Key:

Vendantam

Kovoressis

1998

1998

1998

r

cor

p

r

cor

p

r

cor

p

r

cor

p

0.841

+

0.001

0.40

+

0.001

NA

+

0.003

NA

+

0.01

0.897

+

0.001

0.59

+

0.001

NA

-

0.001

NA

NA NA

0.793

+

0.02

0.07

+

0.1

NA

-

0.002

NA

NA NA

r
= correlation coefficient
Cor = type of correlation
P = p value
+
= positive linear correlation
=negative linear correlation
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Discussion
The sagittal profile we obtained (Table I) is similar
to the reported sagittal profiles in the other
reports reviewed for this study (Table V). Two
distinct differences remain in a comparison
between this and any other study; the fact we did
not have female subjects, and our measuring
system being more objective without inter and
intra observer variability. Even so, there was
good agreement between all the parameters
concerned; with the exception of sacral
inclination and lumbar lordosis which have been
reported as higher in Arab populations 1. Although
our study had a narrow age range, we did
demonstrate that the sagittal profile was
influenced by age (Table II). Conflicting data has
been published on this, with Amonoo Kuofo 1 , Lim
RM3 and Tuzun CS reporting the association we
see; while Jackson RP 6 and Kovoresis PG 4
reported that lumbar lordosis was not related to
age. One postulation is that their subjects may
have already lost postural control when
measured. Stagnara7 himself cautioned that proper
positioning of the subject is essential to yield

1.

Amonoo-Kuofi HS. Changes in the lumbosacral
angle, sacral inclination and curvature of the
lumbar spine during aging. Acta Anat. 1992; 145:
373-77.

2.

Ozonoff MB. Pediatric Orthopedic Radiology.
Philadelphia: WB Saunders, 1992.

3.

Lim RM, ]ou IM, Yu CY. Lumbar lordosis: normal
adults.] Formos Med Assoc. 1992; 91: 329-33.

4.

Korovessis PG, Stamatakis MV, Baikousis AG.
Reciprocal angulation of vertebrae bodies in the
sagittal plane in an asymptomatic Greek
population. Spine 1998; 23: 700-4.

5.

14

Tuzun C, Yorulmaz I, Cindas A, Vatan S. Low back
pain and posture. Clin Rheumatol. 1999; 18: 30812.

reliable, accurate and constantly reproducible
measurements. While it was our working
assumption that there would be a difference in
the sagittal profile and ethnicity, we did not see
this (Table III). This could be due to our small
sample size. Our present findings on the
relationship between the sagittal curves is also
reported by Voutsinas8 • However Kovoressis 4
while agreeing that thoracic kyphosis and lumbar
lordosis are positively related, report that sacral
inclination is negatively related with both lumbar
lordosis and thoracic kyphosis. Vendatam9 on the
other hand, reports a negative relationship
between thoracic kyphosis and lumbar lordosis
(Table VI).

Conclusion
We conclude that the sagittal spinal profile in
normal Malaysian are similar to most reported
series; and in increases with age, and
demonstrates reciprocity, but no relationship to
ethnicity is seen.

6.

Jackson RP, McManus AC. Radiographic analysis of
sagittal plane alignment and balance in standing
volunteers and patients with low back pain
matched for age, sex and size. A prospective
controlled clinical study. Spine 1994; 19: 1611-18.

7.

Stagnara P, DeMauroy ]C, Dran G, Gonon GP,
Costanzo G, Dimnet ] , Pasquet A. A reciprocal
angulation of vertebral bodies in a sagittal plane.
Approach to references for the evaluation of
kyphosis and lordosis. Spine 1982; 7: 335-45.

8.

Voutsinas SA, MacEwen GD. Sagittal profiles of the
spine. Clin Orthop. 1986; 210: 235-42.

9.

Vendatam R, Lenke LG, Keeney ]A, Bridwell KH.
Comparison of standing sagittal alignment in
asymptomatic adolescents and adults. Spine 1998;
23: 211-15.
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The Relationship Between Sagittal Spinal Profile and Body Mass Index in Normal Subjects

moderate direct linear relationship (r=0.596,
r2=0.355, p=0.031). When the BMI increases by
lkg/m2 ; there would be an incremental increase
of 0.759 degrees in thoracic kyphosis.
-;; 27.50•

Tbe Relationship between Lumbar Lordosis and
BMI (Figure 4)
Regression analysis showed a significantly strong
direct linear relationship (r=0.729, r2 =0.532,
p=0.002). When the BMI increases by lkg/m2 ;
there would be an incremental increase of 0.90
degrees in lumbar lordosis.
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Figure 5: The relationship between sacral
inclination and BMI

Tbe Relationship between Sacral Inclination and
BMI (Figure 5)
Regression analysis showed a significantly
moderate direct linear relationship (r=0.658,
r2=0.434, p=0.020). When the BMI increases by
lkg/m2 ; there would be an incremental increase
of 0.753 degrees in sacral inclination.

Discussion
Results
Seventy-three subjects fulfilled the inclusion
criteria. Twenty were excluded after the
questionnaire and physical examination due to
history of back pain, or clinically apparent lateral
curvature of the spine. Of the remaining 81, 8
who passed the screening test did not consent to
undress.

Tbe Body Mass Index Profile (Table I)
Fifty-six subjects had a normal BMI (18.5 to
24.9kg/m2). Thirteen were underweight (BMI <
18.5kg/m2) and 4 were overweight (BMI 25.0 to
29.9kg/m2). No subject was obese. The mean BMI
for Chinese subjects were higher than the Malays
or Indian patients, but there was no statistical
difference (F-test=2.899, p-value=0.062).
Tbe Relationship between Thoracic Kyphosis and
BMI (Figure 3)
Regression analysis showed a significantly
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Tuzun et al. 1 and Amonoo KuofF showed that an
increase in BMI will shift the centre of gravity of
the body. Williams et aP has also reported this.
This shift in the centre of gravity will eventually
would cause an increase in thoracic kyphosis,
lumbar lordosis and eventually sacral inclination.
Our study (Figures III, IV and V) confirm these
relationships; and further quantifies the expected
change in these sagittal parameters when a change
in BMI occur. The biggest correlation was seen in
lumbar lordosis (r=0.792, p=0.002); which had the
biggest incremental increase (0.90 degrees/kg/m2)
with a rise in BMI. This finding also suggests that
an increase in BMI tends to contribute the most
change in lumbar lordosis compared to thoracic
kyphosis (0.759 degrees/kg/m2 , r=0.596, p=0.031)
and sacral inclination (0.753 degrees/kg/m2 ,
r=0.658, p=0.20). This finding also leads us to
postulate; that lumbar back pain is most
noticeable in the subject who is overweight or
obese (BMI > 25kg/m2).
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Conclusion
We conclude that an increase in BMI causes an
increase in thoracic kyphosis, lumbar lordosis and

1.

Tuzun C, Yorulmaz I, Cindas A, Vatan S. Low back
pain and posture. Clin Rheumatol. 1999; 18: 30812.

2.

Amonoo-Kuofi HS. Changes in the lumbosacral
angle, sacral inclination and curvature of the
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sacral inclination. This relationship is most
apparent with lumbar lordosis.

lumbar spine during aging. Acta Anat. 1992; 145:
373-77.
3.

Williams PL, Warwick R, Dyson M, Ben LH. Gray's
Anatomy (37th ed.) Edinburgh: Churchill
Livingston, 1989.
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The Relationship Between Spinal SagiHal
Profile and SagiHal Vertebral Configuration
S Harwant, MD, PhD
Head, Department of Orthopaedics and Traumatology, Hospital Seremban, Negeri Sembilan

Introduction
It has been long recognised that an acute

angulation of an apex of a sagittal curve of the
spine has an effect on the neural function because
of bowstringing of the spinal cord 1·2•3 • This has
been ascribed qualities such as sharp and I or
angulated by many workers 4 • Conversely, a
smooth curve has been called 'rounded'; and is
spared neural deficit. Though well recognised, no
worker has, to date (based on a medline search);
described the relationship between vertebral
configuration and apical quality. This study was
done to address that issue.

Materials and Methods

The lateral radiographs of 112 patients who
presented with congenital kyphosis (sagittal
spinal deformities) were reviewed for this study.

Med
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The apices of the curves were studied in all the
radiographs, and the type of vertebral anomaly
causing the curve was determined. The apical
vertebral anomaly was classified according to
McMaster and Singh's classification5, in which
there are 3 major types of sagittal configurations;
hemivertebrae (with and without unsegmented
bar), wedge and butterfly vertebrae, and anterior
segmentation defects. The sagittal outline of all
the curves were mapped on a transparency and
their radius of curvature determined1 • Then the
sagittal profiles were divided into the 3 groups
according to their sagittal vertebral configuration.
The magnitude of the radii were then determined.

Results

The three groups had the radii of curvature of
their apices falling into mutually exclusive
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Numerical Simulation of Human Femur Bone
in Total Hip Replacement: The Appropriate
Element Type
S Alireza Asgari*, M Shattri*, H Abdel Magid*, S Harwant**, M Elsadig*, W Rahmita*
*Institute Advanced Technology, Universiti Putra Malaysia, Malaysia, **Department of Orthopaedics and
Traumatology, Hospital Seremban, Negeri Sembilan

Introduction
The objective of biomechanics is to investigate to
quantify, and to provide clarification for
tissue/tissue and tissue/device mechanical
interactions. The human body is probably the
most complex piece of engineering ever devised;
analytical methods are unable to give appropriate
answers to questions of biomechanics. Two main
paths are experimental and computer aided
numerical investigations. In experimental
methods, calibration of measuring devices are
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difficult; and even more so to perform
experiments in vivo. Nevertheless experimental
methods are very important. Experimental
methods are essential to validate numerical
results.
Numerical analysis is the only alternative for
studying the interaction of a device and tissue.
Having a constitutive law, one can investigate the
physics of the body in a very efficient manner and
many "What if" situations can be explored. Hence
these theories can suggest a scrutiny in order to
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determine the nature, condition, or quality of
function of the body and further more, the
invasive techniques can be optimised. This study
focuses on the area of orthopaedic biomechanics
on the femur bone altered with a prosthetic
device in total hip replacement.
Because of the complexity of many mechanical
and geometric variables, Finite Element Analysis
(PEA) is a crucial tool for evaluating mechanical
behaviour of biological tissues like femur bone
either intact or after hip replacement surgery. It is
also possible to test and optimise the in vivo the
life span of orthopaedic devices through test and
optimisation of their material properties,
geometric design and insertion process in order to
minimise the instability.
In finite element modelling, a sound
understanding of the physics of the problem
allows the user to design a representative and
efficient finite element mesh. In such complex
tissue as femur bone, complex stress distribution
and stress gradient can be expected as a result of
applied loads and boundary conditions. The
accuracy of the model can be improved in two
ways. Either the geometry can be divided into
smaller elements, so that the mesh density is
increased (h-refinement) or the accuracy of the
elements themselves can be improved by using
higher order interpolation functions (prefinementY. In the latter one, refining element
and increasing the element order from linear to
quadratic elements leads to significant increase in
the computer time needed to analyse. However,
beyond a certain level, refinement converges the
result to the correct solution minimally while
increases the Central Processor Time (CPU) time.
Three-dimensional FE model of human bones are
usually derived from CT scan data sets. Creation
of such model is not a trivial task. Manual mesh
generation needs an exhaustive effort, while
automatic mesh generators (AMG), available in
commercial packages, generate FE meshes of
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tetrahedral elements that allow the user to control
over the size.
Merz 2 , have presented a comparison between
three different 3D AMG methods, which are
generation of tetrahedral, hexahedral and voxel
meshes. Lengsfeld3, developed a finite element
preprocessors for creating three-dimensional
models of human femurs. It suggests and uses
the brick elements, which are of advantage in
terms of computing time, accuracy and
computer storage requirements. Several other
studies are based upon FE models with
hexagonal element types [Katoozian\ Keyak HS,
Bagge M. 6 , Weinans 7]
Polgar8 and Viceconti9 , who carried out
comparative studies on 4 node tetrahedral
elements (T4) and 10 nodes tetrahedral ones
(T10), concluded to avoid the automated
generated T4 type elements and recommended
the use of T10 parabolic elements.
The motive of the present study is to find an
appropriate mesh refinement of either 20-node
degenerated or 10-node non-degenerated
tetrahedral element types that ascertain the levels
necessary to attain convergence. Once the
appropriate element type and mesh size are
optimised, further study on bone behaviour in the
presence of implant or femur in intact form can
be assumed as reliable and accurate.

Materials and Methods

In this study, a Standardized Femur is the
reference geometry. This is a public threedimensional geometric model of a composite
femur and the most recent version created by
VicecontP0 has been used.
The model has been imported in Initial Graphics
Exchange Specification (IGES) format to a pre and
post processor, Hypermesh (Altair). Then Boolean
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operations have been implemented in order to
only consider the proximal femur as a cortical
shell bone. The shell was made of two surfaces
named internal and external surface, which are
totally irregular. Using Hypermesh built-in ANSYS
template, it is possible to export the model as an
ANSYS 3D database. The results were imported
to finite element analysis program of ANSYS 11
[ANSYS 6.0; ANSYS Inc. USA]. The 10 node
tetrahedral elements (TlO) were created using free
mesh generator of ANSYS. A free mesh algorithm
has no restrictions in terms of element shapes,
and has no specified pattern applied to it12 • Two
types of elements were chosen for comparison,
one a 3D ten node tetrahedral structural element
and the other one, a higher order version of 3D
8-node solid element. The latter one is defined by
20 nodes having three degrees of freedom per
node, translations in the nodal x, y, and z
directions. The model. has been meshed using
degenerated form of this element with 5 different
global sizes, and also 5 more cases have been
created by the non-degenerated form of first type
above mentioned element (TlO). The global size
was set to represent the average edge lengths of
12, 11, 10, 8 and 6mm. Boundary conditions and
material properties were assigned and the
resulting model solved using ANSYS solver
running on a single processor built in NT
operating system. The load cases used were the
same as several other literatures defined to
simulate a one legged stance and the constraints

were put on the distal end of femur for all degrees
of freedom equal zero8 • Due to comparative
nature of this study, the amount of loading was
considered only to be the same in all models; lN.
Another load case was defined to offer the
bending moment of 1Nmm in the proximal
region. The bone was modelled as a
homogenous, linear elastic isotropic solid with
E=20Gpa and v=0.3.

Max Displacement vs. MlOF in Bending

Max. Displacement vs. IIDOF in Torsion

Results
Figures 1 and 2 show the maximum displacement
variations by the increase in Number of Degrees
Of Freedom (NDOF) in FE model in each load
case definitions. The convergence of the results
was satisfied with patch test instead of
completeness or compatibility criteria of strain or
strain energy. The centre of the femoral head had
the maximum displacement in all mesh types and
sizes. Figure 3 shows the CPU time, which has
been restricted by available DOF of 70000, and
also the fitted polynomial function to the given
data points for CPU time. This gives a sense of
rapid increase in time needed for solving
equation in degenerated 20 nodes element type.
The calculated displacement and stresses for the
6mm 10 node tetrahedral element model was
considered to be correct while it achieved
convergence. Displacement errors for each mesh
refinement have been calculated and used in
Figures 4 and 5 for bending and torsion
respectively.
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Figure 1: Maximum displacement vs.
Number of DOF in bending
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Figure 2: Maximum displacement vs.
Number of DOF in torsion
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CPU time vs NDOF
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Figure 3: CPU time variations by NDOF

demonstrated in Figures 1-5. CPU time for
degenerated tetrahedral elements, which have 20
nodes, was much higher than that of nondegenerated TlO type by a factor of about 4 in
similar number of degree of freedom.

Displacement error in Bending
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Discussion
This study assessed the appropriateness of 20
node degenerated hexagonal element types in the
automatic mesh generation of human femur
which was used in the finite element study of this
complex structure. The two types of elements
compared have a wide difference, clearly
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It is also shown in Figures 4 and 5, in the

calculated displacement for the two types of
refined models in either load cases, the solution
converges to higher values for 20 node
degenerated elements while it still varies for the
torsion senario around 50,000 degrees of
freedom.

Conclusion
Considering both accuracy and CPU time for
solving the mode; from these results we conclude
that for meshing a human femur bone with
automatic mesh generators, a TlO type of element
is appropriate. We further recommend to avoid
the use of any higher order versions of three
dimensional solid elements.
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At present time, there remains no consensus
regarding classification, indication of surgery, type
of surgery or post-operative management of these
fractures.
Although these fractures are rare in our country,
almost all our patients with intra-articular fractures
were treated conservatively.
Hence we commenced this study because we
believe that displaced intra-articular fractures
should be treated on the same principles as any
other injury of the weight bearing joints i.e. by
anatomical reduction and rigid fixation to allow
early movement and weight bearing.
Even though the study group is small, with our
early result we hope to provide new information
regarding
management
of intra-articular
calcaneum fractures and hopefully improves the
orthopaedic management.

Figure 1: Bohlers and Angle of Grissane
Anatomy
The calcaneum is the largest tarsal bone in the
foot and it is well designed to withstand the
stresses of daily living10 • It articulates with the
talus above and the cuboid in front. The bone is
mostly cancellous with thin cortical shell and
multiple ligamentous and tendinous attachments.
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The calcaneum has 4 main parts: firstly,
tuberosity, where the tendo-achilles inserts, has
no articulation but has medial and lateral
processes on its plantar aspects. Secondly, the
body bears the posterior facet superiorly, which
articulates with a similar facet on the talus. Next,
the sustentaculum tali carry the middle and the
anterior articular facets separated from the
posterior facet by sulcus calcanei. The later
constitutes the floor of the sinus tarsi and receives
the insertion of the interosseous talocalcaneum
ligament. Lastly the anterior process gives origin
to the bifurcate ligament which inserts into the
cuboid and the navicular and articulates with the
cuboid. The subtalar joint complex is formed by
the posterior talonavicular joint and the
acetabulum pedis lodging the talar head. The
basic motion at this joint is that of the male ovoid
surfaces moving over female ovoid surfaces and
vice versa. The motion generated at the joint is
flexion-supination-adduction
or extensionpronation-abduction.
Angle of Grissane ( GA) (Figure 1) is the angle
formed by the posterior facet and the line from
the sulcus calcaneum to the tip of the anterior
process. It varies from 120° to 145°. The bone
making up the angle is a thick and strong cortical
strut that supports the lateral process of the talus.
The Bohler's angle (Figure 1) is the angle
between the two lines originating from the
highest point on the posterior face on the lateral
radiograph. One line goes to the upper border of
the anterior process. The other goes to the upper
border of the tuberosity. The normal value is 25°
to 40°.

Mechanism of injury
The tuberosity of the calcaneum is slightly lateral
to talus. The biomechanics of the injury involved
axial loading of talus on the calcaneum. When an
axial load is applied to a foot whose heel is
planted on flat surface, the posterolateral edge of
the talus fractures the calcaneum obliquely11 • This
may cause either extra or intra-articular fractures
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scoring system of Crosby and Fitzgibbons 12
(Table I).
For evaluation of outcome by clinical
examination, we used modified assessment by
Palmer, Triffitt and Gregg. Radiological
assessment was made from lateral recording
Bohler's angle and height of calcaneum.

Table 1: Assessment Criteria and Scores
(Modified scoring of Crosby and
Fitzgibbons, 1990)
Criteria
Pain (visual analogue scale)
Walking ability
Unlimited
Indoors only
Unable to walk
Sural nerve involvement
No
Yes
Employment
Same job
Changed job
Unemployed
Shoes
Normal shoes
Modified shoes
Duration of absence from work
12-20 weeks
21-30 weeks
31-40 weeks
41-52 weeks

Score

0-20
20
10
0
10
0
20
10
0
10
0
20
15
10
0

Statistical Analysis
Although the number of patients was small, the
mean and standard deviation were calculated for
the results that could be compared from the
history. Unpaired treatment test were used to
compare between operative and conservative
group. The level of significance was set at
p<0.05.
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As for the outcome of clinical examination, chisquare test were used to compare operative and
conservative groups and the level of significance
was set at <0.05.

Table II: Demography
Criteria

Sex
Male
Female
Mean Age
Site of injury
Right
Left
Mechanism of
injury
Fall from heigh
MVA

Operative

Conservative Total

9
92
33.7(17-48)

1
1
32.6(21-44)

4
6

5
5

9
9

1
1

10
10

-

Bon~ No~nE
Gra
gra
Fracture type
(Sanders)
Type IIA
Type liB
Type IIC
Type IIIAB
Type lilAC
Type IIIBC

0
0
0
3
2
0

0
1
1
3
0
0

1
1
1
3
3
1

1

2
2
9
5
1

Results
There were twenty-one patients from this study,
eleven patients were operated and ten patients
were treated conservatively (Table II). Out of
these, in the operated group, there were ten
males and one female and in the conservative
group, there were nine males and one female.
One of the patients from the operated group is
also a known schizophrenic who defaulted
treatment and was thus not assessed in this study.
Seven patients had associated injury; four with
spine injuries without neurological deficit, two
with fracture of the lower end of the radius and
one with fracture of the medial malleolus. Only
Type II and Type III Sanders' CT Scan
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One Year Outcome of Hip Fractures in the
Elderly
R Penafort, MS ( Ortho)*, A M Hussein, FRCS*, S Sengupta, FRCS*, P Poi, MRCP**
*Department of Orthopedic Surgery, ** Department of Medicine, University Malaya Medical Center, 50603,
Kuala Lumpur
•

Introduction
Fractures of_ the hip remain as one of the most
common and potentially devastating injuries in
the geriatric population. Improvements in the
quality of life and with it the standard of medical
care has inadvertently brought about a much
higher incidence of fractures of the proximal
femur in the elderly. The purpose of this study
was to look into the one-year outcome of
fractures of the hip in the elderly, with specific
emphasis to determining the level of functional
independence and mortality.
In the Finnish study published by Kannus et aP,
there were an estimated 1.66 million hip fractures
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worldwide in 1990. According to projections by
the World Health Organization2 there will be a
total of 53 million men and women who are 65
years of age and older in Asia by 2050. In a study
done by Chong M.V. et al at the Kuala Lumpur
General Hospital, the incidence of hip fracture in
Malaysia was 0.48% in 1981 and 0.70% in 1989.
In view of the age and general medical conditions
of patients who sustain fractures of the neck of
the femur, the mortality or quality of life after
treatment is the best measure of outcome4 • There
are numerous indices of activities of daily living
that are described in literature. Among the more
commonly used indices are Katz Index of daily
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living, the Barthel index (Maryland disability
index), the PULSES profile, etc.
In orthopaedic practice, there is a general
tendency to equate bony union in anatomical
position as the best indicator of the outcome of
the fracture. Radiographs quite often are used as
the measure of the success of treatment. However
hip fractures in the elderly are a far exception
from the norm in that the incidence of non-union
in intertrochanteric fractures - the only type
almost always treated with fixation, is relatively
low. On the other hand, poor outcomes in terms
of function make an otherwise perfect reduction
and union, futile. This necessitates the need for
an outcome score that measures the true result of
the various modalities of treatment. It is in view
of this that ADL scores have an important role to
play in the assessment of proximal femoral
fractures in the elderly.
The Barthel Index (Maryland Disability Index)
was first described by Mahoney and Barthel in
1965. It uses a rating of 10 aspects of daily living
to produce and overall score of 0-20. The
categories used in the Barthel Index are: Feeding,
movement from wheelchair to bed and return,
personal toilet, getting on I off chair, bathing self,
walking on level surface, ascending and
descending staircase, dressing, bowel control
finally, bladder control.
In their review of Scales of Activities of Daily
Living, Mary Law and Lori Letts5 gave the index
excellent scores in terms of purpose, clinical
utility, Scale construction, standardization,
reliability (including inter-observer consistency)
and validity. They thus gave an overall excellent
score for the Barthel index.
The advantage of the Barthel Index is its
simplicity. Furthermore, the score can easily be
obtained over the telephone through the patient's
caregiver. This was affirmed by K. Laake et al6
who stated: "The reliability of the Barthel Index is
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known to be high, even when the data are not
collected by direct observation".

Materials and Methods

All patients over 60 years of age admitted with a
new hip fracture to the University Hospital Kuala
Lumpur between October 1995 and September
1996 were screened for this study. The inclusion
criteria were patients above the age of 60 with a
fresh hip fracture sustained from trivial injury.
Patients with pathological fractures and
subtrochanteric fractures or fractures of the
greater trochanter only, were excluded from the
study.
A detailed history of any medical problems was
obtained from the patient and close relatives (or a
caregiver if the patient was confined or resident in
an institution at the time of the fracture), and also
from the medical notes. Activities of daily living Barthel score - was performed based on ·the
prefracture status of the patient.
Fractures were classified using Garden's
classification for neck fracture and Boyd &
Griffin's classification for intertrochanteric
fractures. Basal neck fractures were included as
extracapsular fractures as their behavior and
treatment follow the intertrochanteric variety.
All patients were admitted to the hospital and
routine blood investigations were done including
serum calcium, serum phosphate and serum
Albumin levels. They also had radiographs of the
chest and ECGs done as a preoperative
assessment. They were listed for surgery where
indicated at the earliest available date. Prior to
surgery
they were
reviewed
by
the
Anaesthesiologist and ASA grading was done.
Patients requiring medical stabilization were
referred to the physician or to the resident
geriatrician.
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catchment area were available (which were not),
one could not draw conclusions about the
incidence of these fractures among the various
groups. Consequently, figures on mortality and
poorer outcome in certain racial groups cannot be
read with too much meaning.
Although the selection criteria was to include only
patients above 60 years of age, we found that
there were hardly any patients below 60 years
and that the curve shifted more towards the older
age groups. There was only a small percentage in
the 61-60 age group and the majority was
crowded in the above 80 years age group (39/87)
- close to 50 percent of the patients. The
progression of osteoporosis in both men and
women increases exponentially and thus the
presumption that there will be more hip fractures
in the more elderly is a justified one.
The common medical problems that were seen in
these patients were not unique to this group but
rather one that was prevalent in other patients of
the same age group. They were, among others,
diabetes mellitus, hypertension, ischaemic heart
disease, and previous cerebrovascular accidents.
The one-year mortality rate was 26o/o, which was
similar to many western studies8 •9•10•11 •12•13•14•15 • Among
the many causes of death were myocardial
infarction, bronchial asthma, cerebrovascular
accident, pneumonia and septicemia. Seven
patients had an unknown cause of death as their
demise occurred outside the hospital with no
medical personnel in attendance.

Age group deaths were compared and showed an
11. 76o/o mortality in the 60-69 age group, 11.11 o/o
in the 70-79 years group and SOo/o death in the
above 80 years age group. The increased fragility
and osteoporosis could have contributed to the
increased mortality in this group. In their study of
mortality after hip fractures by White et aP 6 , they
found an inverse relationship between death and
the age of the patients. But White et al took into
consideration the "standard mortality ratio", which
is the ratio between the observed and the
expected mortality, adjusted for age and sex. A
ratio of more than one represents the degree to
which the observed mortality surpasses the
expected mortality. It would be with doubt be
prudent to take into consideration the expected
mortality of the different age groups before
drawing conclusions on the observed mortality,
however we do not have at our disposal national
figures on the mortality of the different age
groups for us to make such conclusions.
Although no post-mortem was conducted on any
of the patients, the causes of death were based on
clinical judgement and assumed to be accurate in
most of the cases. Seven patients however had no
known cause of death. The various causes of
death noted in our study does not fit into any of
the predictable causes of death post hip fracture
described in literature. However, the lack of
scientific evidence on the exact cause of death
precludes further comment on the matter.

Many factors that were said to contribute to a
higher risk for mortality were considered and
compared. The first was gender. The general
consensus is that males have a higher morbidity
and mortality. Our study showed a mortality rate
of 40.9o/o compared with the female rate of 21.5%.
However despite an obvious increased rate, they
were not statistically significant owing to the small
numbers involved.

Delay in surgery was one of the factors that was
implicated as responsible for a poorer
outcome/higher mortality rate. Surgery being
done too soon (less than 24 hours) was also not
found to be ideal. The goal was to conduct the
operation within two calendar days, during which
time it would be possible to optimize the patients
for surgery. Our center however was only able to
perform surgery in less than 48 hours on one
patient. The remaining long period on traction
was anything between 3 to 21 days before surgery
was performed. When this was compared

44

Med J Malaysia Vol 57 Orthopaedic Supplement C July 2002

()H::''

up in

C)n,c C(::.ulcl

Living
is ~mly

57

ORIGINAL ARTICLE

and independence (even patients with perfect
Barthel scores).
Mental test scores were not done as the patients
were from different ethnic groups and had a
varied level of education. No test score has yet to··
be formulated for our population. Hence our
results show that the only predictive factor for
mortality is age (above 80 years). All other criteria
were seen to be statistically insignificant. The
second factor to be taken into account is the high
mortality rate within the first six months or to be
more precise, the first three months post-fall.
Accompanying this factor is the lack of
deterioration in Barthel score after three months
post-fracture. The take home lesson from this is
the need to focus all our rehabilitation and
medical input energies/resources into the early
post-operative phase. This could perhaps
marginally improve the mortality incidence and
have a significant effect on the functional
outcome. Patients would need home visits in the
early phase and those found to be slow in
walking or regaining their prefracture level of
independence, should be referred for assessment
by the orthopedist and preferably relevant
radiographs taken to rule out implant failure.

Conclusion
Hip fractures in the elderly are a growing problem
and aptly termed an 'orthopaedic epidemic'. If not
their increasing drain on hospital financial and
manpower resources, their sheer numbers will
soon awaken the orthopedic fraternity to the
magnitude of the problem.
Of the 87 patients whose data was available to us,
the majority were Chinese; reflecting the
catchment area, and, female; the normal trend.
We found a one-year mortality rate of 26 per cent
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with the majority of the deaths occurring within
the first six months (83%). Attempting to look at
the common factors among the mortality group,
we found no association with medical conditions,
ASA grading, different fracture types, duration of
hospital stay, delay in surgery or the premorbid
Barthel Index. The only predictive factor was the
age i.e. those above 80 years of age had a higher
death rate post hip fracture.
There was not much change in Barthel score post
injury and again no predictive factor could be
identified. The only interesting factor was that
there was no fall in the Barthel score after the
patients returned to their homes. Hence the need
for a more concerted effort to improve the quality
of perioperative care.
To begin with, a multidisciplinary approach
involving the geriatrician, orthopedist, nursing
staff, occupational therapist, physiotherapist and
the social worker has to combine their efforts to
provide this service. The need for the patients'
involvement and family commitment cannot be
understated. All in, there is a definite need for a
'hip fracture service'. The present practice of
including the hip fracture patients with all other
closed fracture cases is a gross oversight as the
problems associated with hip fractures are
obviously unique.
There is a need for a closer follow-up of these
patients and a way around the obstacle of these
patients being dependent on others for transport.
Perhaps the health system should be more
supportive of children of patients who need time
off for bringing their parents for consultation.
Lastly a larger study with a longer follow-up
period needs to be conducted with perhaps more
input from a team effort.
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Delayed Interlocking Nailing for Open Tibia and Femoral Diaphysis Fractures
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open fractures of long bones. Retrospective and
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Effectiveness of Sterile Adhesive Plastic Drapes in Controlling Peroperative Microbial Count

surgical practice3 • Today more effective products
are available for reducing counts of normal skin
flora than have been available to the surgeons of
the past.

We conducted our study in a clean, isolated room
. in one of our recently renovated wards, which
was used for only this study for that specific time
period. The room was air-conditioned and had
scrubbing facilities.

Surgical self-adhesive plastic sterile drapes have
been used for more than three decades to protect
clean surgical wounds from being invaded by
skin flora. Their use however, has been
controversial. Several studies have shown their
results in favour while others against in reduction
of wound infection rates6 •7 •8•9•10•11 •

The skin impressions were taken using the
contact plate after removing its covering lid and
then placing it inverted, with the agar side on the
skin. The contact plate was held for five seconds.
The gel like culture media slides down and comes
into total contact with the patient's skin.

Our current study is designed to assess the
efficacy of a new self-adhesive sterile plastic
surgical drape (FLEXIGRID OpSite Smith and
Nephew ®) in controlling or reducing
microorganisms in the operating area during
surgical procedures.

Seven impressions were taken from the patient's
thigh. The first impression with the contact plate
labeled as No.1 was taken from the skin of the
thigh before it was cleaned and draped. This
shows the normal flora present on the patient's
thigh.

Materials and Methods

This study was conducted using fifty volunteers
who were admitted either for planned elective
procedures or those with closed fractures
awaiting fracture fixation. Informed consent was
obtained from them. Strict and meticulous criteria
were adhered to in the patient selection. They
were:
Inclusion Criteria

Individuals who were admitted for either elective
procedures or with post-traumatic close fracture
and agreed to participate in this study.
Exclusion Criteria

The exclusion criteria were Chronic ill,
immunocompromised and bed-ridden patients,
those with hospital stay of more then 3 days and
all the infected or potentially infected cases.
Patients with known allergies to povidone iodine
and with skin problems such as boils, laceration
wounds or abrasions were also excluded from the
study.
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Next the author scrubbed using hibitane solution,
donned a sterile disposable gown and wore a
sterile glove using sterile aseptic methods. The
patient's thigh was thoroughly cleaned with
povidone iodine from groin up to well below
knee, followed by draping with disposable selfadhesive drapes.
The second impression was taken with contact
plate labeled as No.2 after cleaning and draping
the patient's thigh. Then two sterile plastic drapes
measuring lOcm x 12cm were applied
simultaneously over patient's thigh after 3 to 5
minutes once the povidone was dry.
After half an hour interval half of the one sterile
self-adhesive drape was being lifted from the skin
and an impression was taken from this area. This
was labeled as No:3. In the same way the other
half of this drape one was lifted up from the skin
and 4th impressions was taken.
5th and 6th impressions were taken from under
the second drape in the same manner, and were
labeled accordingly. Thus the 3rd impression was

57

~·!
''
\:!lh~,l~~;nng

th~
-~~-~-~~~~~-··"'-""'""'~···~···--~·-T

___ 9~-~h(>p(iedli•t: [~~:;~iplin·~----Jc1in1·

....

··-~--~-·

--j-- !~mnbe r
I

19

'

10

. __,,_,.,"'..

fh·;)t

ti~~~-'

! o
ft'1rl or<.1 1.'~;r:mn
r&~lntM:nI ~\t(!in

hii~p~~·if;l)tii\l~:a1/rl

"'"-"''"'"-·~-~---~-

~

--

...............

~--T--~""'"'----~---·

I

-~---f

0

•

28

IJ

-~~~._ ·-~"'~"'"'"~~--.~-. ---~-~-J- . . . ~ !50-· """"'"'"~""'"-

5B

j

Vo! 57

C July 2002

structLJ.re
to

n1:-o~in~ain

follicles .
':)l

n:aintaio.
.:'J('IltJtion.

cont~·~ct

contarn.in·Iti:JJ1S
"
tne1Y:

21

lTIJe

VliJb )

cont::trc1inatit1g

patieat' s Dvln

lv\ed J 1\'\olcr;:sic

it is

57

2002

59

'I'his rool':l '\Vas

f:lT'·rirOt11Ilf:fJ.1.

Peterson DE f,;ca'L:

/,

A~ud·Jminal

\\lound ircJ·c:crior:..s anjl
J
118: 8'-':A-·tS.

8,

ach,.::siv':

Fr:::ach ivLLV •C:t aL [he
~-tn_ r-;';r~;lnaticn1

barrier. }\nr.La1s o;

,-:)f ics

surg~:::~r·y~,

Effects cJ acthesive <)11 contarnr•1:1ticos of ,,.,,.-,,p"··c·•···;.rF
-;-.;oun(ls.: Lccr1o::t,
:Studies of theat,.::r ·:rerri:ilatlort

wouncl

~tclh\':s:i_)_r.e

infections and

us.
Skl~l.
\.x,_.rc>'un~d

in
infections-.

10,

Br. Nied.

'\7'/CYU.11~.:J infe~:::::· 1~ir-=H1.

5S:

:prelJ:?Ltation
JG.

\l:o! 5-7

c

200:?

;1Ffected in

that JtJecl

c.

'II'1 1[!1·r· ~ II'·
:

.

~I''' .r

1
''

1 ~r

1'1

'I

.,.

~'I'
I' lal1.~ l~1t;,r,l!lll
,, ~] I
1'1'r·"' 1".~]1'I'l''LJ~
11 lt,-1·!1: ·lr.·l•'
1'•t'.l'~':r
'"1'''1'
. M,: 1-',11,,!·i.llo·!."l·.
:I•'''D .,'· ',~,.,r:;w
IIi :~.liliJ,
·~~~~I 'l'r''I'•'JI
~· 1 iJ ' •l"l"llll:r

lrrl~t.i ~. ~rr'lll~f·l•.
n ]I ·j''l
··~·~f.~f; I'" I,J, il"ll'
lic~'''f..i'J'
~~ )i''·~'l1'1 :;,;•
~~-{\ii,J.I~~
l,,h,,rU;Iil·i _fo.~

1'

Jl

--.. . . . . . . . . . . .--..

-~---,

~,

l..ev:e,

r·~·-·

. ··· .

1

I

I
I

.... , ...... -

............. 1......................

~---- ....~... , ........... ,,,

ll'Hi',,b···-llllt!,
,,,,,., ''"' ~ IILn,,
·t•
!!lt.,:J
1

']

rr1ert..

Tn(Han:c:
:r~.:d~ lritv ~~ ~lh~~k r1:n~d Hl!ltrllrl:lil;~l" lirCrrrrT:I~JI"t':!l>H'~r!':!tK'lJ
..

-~··· -~

..

~~··

•.• ' ' '

-~'""'""""'!

'""""-'"'-·--·

"'""'"

... --·-- --~-.J~v~~~t~)~ -~L.____9hi•1\1F.i~·' :...
I

Fn. n.,:~k

I
I

'

II

'

/...•

!
I

;n:

I

·1 \.1

,,.oc

~--···""'"

j __!ntlit.:~1 !,
II

I'

1

'I;~ 1·~111
I ,,f,
94
I
:j
····-··~-~-~"""'" ~----~ ..- .........~~--- .........-....~~T(ihlk~\ :1r1~ ·r!1url: diJt~f·w!rbr.rt!.rcr·l't :cl,f 1t~:n'l(!h~·(1rl
ln 'II'It~ l~~~w:rr~ l'l!"il:;tn ~·
""'--="""-""-""""''"'''"','>'•-"'""'"'"~''<~~

T,j
T5

.

~,,._,.,M'"0'<D""""--'""'--~'T'"-'-'"-"'""''"'-"-'""""-"'""''""'~•·D'-""·'•'?n'>'-""'-'"'"'''"'"'""""~-~~

I
I

')

·,,,'

~::,,

...,......,__,

''1
(:l SX. 'I

1',:

·r,.
11

62

57

20()2

s.rucly.

Y. r11.

57

() 11r

an;:l
Gf
.serif?: -s ·v;_ra s

!(;,(;Vltij::~l\.iii.'.l,~41:nl

ORiC:.!t. .IAL

1\rie JJ {) .G l<i

L

and

CI1est.

·•tert·::l:···ral

J.~:cact"i.Jrc

forc::rm fn(tt•re:

iGc_{-d_f::nt
re~· ult·i lrorn.

1. 5i1•:"nnar
:rracture~:··.

l'Aianli

;fr·actu.rcs:

?: 6.

r,:;j\,JediciJJ(~

T. H1Isf
Th.crcas .~.

1.2. J'r,Jbel\
(r~d)

'V()lTJrn_f:

an
1'"I. Fre,::··:l::na:n

tht: UK C:onsensus
7192
S:ilrn£11f_\

L.cr'~'ve

/L.

:'001:.

15. \i'!elJ<eJ'l IE 'fhe
and

J
7

" Corticosteruicl- I'.~idt;cecl
ar1.d rnonagernent.

57

:F-elantac,

profHe

2(';()2

65

UJlCCilllHCif!

sag:ta! '.)r

"r!Jrill' r~~~~~~~•'9ir'l:li~il:h lilhfii''IN'f;ld
c·~

r:t'li ~~~~·~IS\

~~'I ~':i:l)'rd nTr !!;~ il

:r
i111~tt

Jl r.
'
Jl:J ·5 1''"
!,,,1!'f:Jr.rJI''II,' i:'Jl'S!lPI:JU'Unfl'~f
r'1

·!f~Eli~JUJ: l''

S:U:t~lh':l;)t;hri:lrl~l,~!"k

:1

n

lha1' 1m'~~~f~ ~U.~

iil'l:lldtiTI''Ifi'

r:l

'"'

57

('

"ll''~'~:t d~~·~:l:lti'JIIrll!y W11:aJ!i ,,:,c:~~·~"'!1·•:;b~.~~~:l1 v,,;·iifi·~'lt
•'C.;!i~li~;~y/';'(\;lt!"'!'~i~s~~i· 1WmJtl i!~~'l:llbi~mrl~~~~d 1 1til?'if~l: :1::11 II'U£,~ !'U:llli

(.1

1r:11

gl-1CH.

CASE REPORT

A Rare Case of Li Fraumeni Syndrome
Cancer Family Syndrome
V Moorthy, MS (Ortho), A Amalourde, MS (Ortho), N Naveed, MS (Ortho), R Penafort, MS
( Ortho), S Aik, FRCS, S Sengupta, FRCS
Department of Orthopaedic Surgery, University Malaya, 50603, Lembah Pantai, Kuala Lumpur

Introduction
There is much interest in the study of genetic
susceptibility to cancer. Historically there are
several clearly defined cancer family syndromes,
including
Puertz
Juerger
Syndrome,
Neurofibromatosis and Polyposis Coli. LiFraumeni Syndrome (LFS) was first described, by
Li FP and Fraumeni JF. In 19691 • It is an inherited
form of cancer, affecting children and young
adults, and characterized by a wide spectrum of
tumours, including soft tissue and bone sarcomas,
brain tumours, adrenocortical tumours and
premenopausal breast cancers. This syndrome is
rare compared to the other types of cancer family
syndromes.
We report two siblings who
presented with osteosarcoma from a family with a
strong history of various malignancies.

Figure 1: Osteosarcoma of the rib
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Infection in Total Knee Replacement Surgery

filters were replaced at least twice annually. The
staff used water repellent paper gowns, drapes
and body exhaust suits. The operating room
temperature was maintained within a range of 65
to 72 degrees F with a relative humidity of 50%.
He also reports that patients without an infection
had a mean operative time of 93 minutes; while
patients with an infection had a mean operating
time of 127 minutes. Peersman concludes, quite
rightly too; that his infection rates are the lowest
ever reported so far. He however, makes a point
that this low rate was achieved chiefly by the
combination of surgeon isolated in a body
exhaust suit and vertical laminar flow.
There are several key differences in Peersman's
practice and our series. Our series had sedous
shortcomings. Among others, OT environment
(non dedicated general Orthopaedic OT's), length
of intra-operative time, post-operative care in
general Orthopaedic wards, length of post

Med J Malaysia Vol 57 Orthopaedic Supplement C July 2002

operative stay (in general orthopaedic wards),
variable surgeon training and experience, patient
selection (high proportion of diabetics); and
perhaps the most significant - data collection (the
best being from a prospective study-our rate may
still represent under reporting!).
Nevertheless, we do agree with DrS Gobinder on
his two points; this should be a plea for the
construction of dedicated, laminar flow equipped
OT's for at least knee replacement surgery, and
that there should be publication/declaration of
the infection rates of all hospitals which offer this
surgery. This is in the interest of the patients,
who must be made aware of the risks of the
possible complications including infections as
part of a proper material risk disclosure consent.
S Harwant (Senior Author and Project Supervisor
of AB Syahrizal)
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