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ABSTRACT

The prosthesis of knee joint in total knee arthroplasty (TKA) can give better fixation and stabilization if
it’s chosen properly. Most of prosthesis have been designed to be compatible with western population, not for
Asian population. Whether the implant size need to be adjusted with ethnics and gender still being a
controversy. Aim to define whether the morphology of Distal Femur, among men and women in Indonesia have
discrepancy and to assess compatibility of the prosthesis size in Indonesia. The Methods this study was a
descriptive cross-sectional study that conducted at Prof. Dr. R Soeharso’s Orthopaedic Hospital — Surakarta,
Indonesia, using purposive quota sampling methods. The inclusion criteria MRI knee joint of men and women
(age = 18 years old) which have soft tissue injury of knee joint. The morphological measurement of Distal Femur
with the use of certain Software. Then, the data were analyzed with SPSS ver.17 using independent T-Test. The
results is Among 130 patients, we found that Women’s fML were narrower than men. While the ratio aspect of
femur implants compared to gender, showed that it was not compatible for men, but more compatible for
women. There is discrepancy of morphological size of Distal Femur among men and women in Indonesia. It
causes incompatibility of using TKA implant in men patients in Indonesia, which more suitable for women size.
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TREATMENT OF CHRONIC PROSTHETIC JOINT INFECTION AFTER TOTAL KNEE ARTHROPLASTY WITH TWO-

STAGE REVISION - A CASE SERIES

INTRODUCTION

Total Knee Arthroplasty (TKA) is a surgical
procedure which has aim to eliminate pain
sensation, improve and maintain knee joint
function. So it is important to choose
compatible prosthesis for Distal Femur and
Proksimal Tibia size (1). The prosthesis
which compatible with
morphology can give better fixation and
stabilization (2,3). It becomes controversy,
is there any discrepancy among men and

patient’s

women’s knee joint, and whether it is
necessary to adjust the specific prosthesis
based on ethnics and gender (4-6). The
latest studies have showed that there was
discrepancy of knee joint morphology
based on gender and ethnics. (6-10) So
many scientists suggest to adjust the
implant size with gender size. But in the
other hand, some studies say that the
gender’s differences were not significant.
(11-13).

Most of prosthesis have been designed to
be compatible with western population,
and for Asian population sometimes have
to use bigger implant than patient’s needs.
(14-19). So we conducted this study to
define whether the morphology of Distal
Femur, Proximal Tibia, and Patella among
men and women in Indonesia have
discrepancy and to assess compatibility of
the prosthesis size in Indonesia.

MATERIAL AND METHODS

This study was a descriptive cross-

sectional study that conducted in
Soeharso’s  Orthopaedic  Hospital -
Surakarta, Indonesia using purposive quota
sampling methods. The inclusion criteria

were MRI knee joint of men and women (age
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= 18 years old) which have soft tissue injury
of knee joint. Those who did not fulfill the
inclusion criteria, had been excluded. This
research was approved by our institutional
ethical review board.

The MRI data were taken from Radiology
Department database of hospitals in
Surakarta which have MRl facility. While the
patient’s data were taken from medical
records and selected using inclusion and
exclusion criteria. The morphological

measurement of Distal Femur with the Use
of certain Software. Then, the data were
analyzed with SPSS ver (17). using
independent T-Test.

Figure.1 Morphological measurement of
Distal Femur on MRI.

RESULTS

Distal femur the variable TEA in male

patients was 81.05 + 3.83 while female
patients are 67.65 + 1.55. The statistical
testresults obtained avalue of p=<0.001 (p
<0.05) which means that there was a
significant difference in the results of the
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TEA examination between male and female
patients. ML variable in male patients with
an average of 81.07 +4.44 while female
patients with an average of68.11 +1.72. The
statistical test results obtained a value of p
= <0.001 (p <0.05) which means that there
was a significant difference in the results of
the ML examination between male and
female patients. MAP variable in male
patients with an average of 65.75 +3.21
while female patients with an average of
59.81 +2.36.

The statistical test results obtained a value
of p = <0.001 (p <0.05) which means that
there was a significant difference in the
results of the MAP examination between
male and female patients. LAP variable in
male patients with an average of 67.23
+3.10 while female patients with an average
of 61.01 +2.01. The statistical test results
obtained a value of p = <0.001 (p <0.05)
which means that there was a significant
difference in the results of the LAP
examination between male and female
patients. AP variable in male patients with
an average of 69.27 +3.58 while female
patients with an average of 63.95 +2.56. The
statistical test results obtained a value of p
= <0.001 (p <0.05) which means that there
was a significant difference in the AP
examination results between male and
female patients. PML variable in male
patients with an average of 51.96 +2.58
while female patients with an average of
41.93 +1.41 (Table 1.).

Table 1. Comparison between male and
female patients of distal femur morphology

Distal Total Male Female p-

Femur (n=130) (n=80) (n=50) value
75,90 81,05 67,65 <0,00

TEA? (mm) +7,26 +3,83 +1,55 1*
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76,08 81,07 68,11 <0,00
ML®(mm)  +7,30 +4,44 +1,72 1*
MAP°(mm 63,47 65,75 59,81 <0,00
) +4,10 +3,21 +2,36 1%
64,84 67,23 61,01 <0,00
LAP’((mm)  +4,08 +3,10 +2,01 1%
67,22 69,27 63,95 <0,00
AP°(mm)  +4,14 +3,58 +2,56 1%
PML®(mm 80,69 51,96 41,93 <0,00
) +5,37 +2,58 +1,41 1%
AML*(mm 31,50 32,49 29,91 <0,00
) +3,16 +3,55 +1,33 1%
9,10 9,04 9,20 0,268
<ACA"(°)  +0,88 +0,85 +0,93
2,48 2,38 2,64 0,086
<PCA®(®)  +0,86 +0,79 +0,94
ML/APP(m 1,13 1,17 1,07 <0,00
m) +0,06 +0,03 +0,02 1%

The statistical test results obtained a value
of p = <0.001 (p <0.05) which means that
there was a significant difference in the
results of the PML examination between
male and female patients (Figure 2.). AML
variable in male patients with an average of
32.49 +3.55 while female patients with an
average of 29.91 +1.33. The statistical test
results obtained a pvalue =<0.001 (p <0.05)
which means that there was a significant
difference in the AML examination results
between male and female patients (Figure
3.). It was found that fMAP and fLAP show
differences between men and women,
where fMAP and fLAP in women tend to
have narrower fML than men. In a
comparison of the aspect ratio
measurements of TKR implants with
gender, it shows that the aspect ratio of
implants does not match the male gender
but matches the female gender more
(Figure 4.).
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Figure 2. Femoral Surface Ratio (fML/fAP %)
Comparing fMAP/fML ratio and fLAP/fML
ratio based on fAP Between Male and
Female (fMAP; femoral medial condyle
anteroposterior dimension, fLAP; femoral
lateral condyle anteroposterior dimension,
M; male, F; female).
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Figure 3. The femoral medialolateral (fML)
and anteroposterior (fAP) dimensions were
compared with the three femoral implants
used in Indonesia. (fMAP; medial condyle
anteroposterior dimension, fLAP; lateral
condyle anteroposterior dimension, M;
male, F; female).
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Figure 4. Aspect ratio dimension (fML/fAP
%) and femoral anterior-posterior (fAP)
compared with 3 femur implants in
Indonesia (FMAP; medial condyle
anteroposterior dimension, fLAP; lateral
condyle anteroposterior dimension, M;
male, F; female).

We analyzed 130 patient data and
presented the results become some
graphics. According to figure 1, there was
discrepancy of fMAP and fLAP among male
and female. Female’s fML were narrower
than male patients. While the ratio aspect
of implant femur compared to gender,
showed that it was not compatible for men,
but more compatible for women. Besides,
the measurement of implants aspect ratio
was also not compatible for male, but more
compatible for female. The study was to
study by Budhiparama et al that found that
the Dutch Caucasian patients had larger
mediolateral (ML) and AP femoral
dimensions than the Indonesian Asians.
The aspect ratios of the distal femur were
larger in Asians than in Caucasians. Both
groups had larger ML distal femoral
dimensions than the knee systems (20).

Hitt et al found that a wide variation in the
aspectratio for the femoral componentwas
seen among the six different prosthetic
systems was found. For women, there was
a significant association between the
component size and the amount of medial-
lateral overhang, with larger sizes having
more overhang (p < 0.0001). Although the
femoral aspect ratio for the morphologic
data showed higher ratios for smaller knees
and proportionally lower ratios for larger
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knees, the designs showed little change in
the aspect ratio (21). Another study by Kim
et al found that white patients had larger
femoral AP measurements than East
Asians (62 mm, (95% CI, 57-66 mm] vs 59
mm, [95% CI, 54-63 mm]; mean difference,
3 mm; p <0.001), a smaller femoral aspect
ratio than East Asians (1.20, [95% CI, 1.11-
1.29] vs 1.25, [95% CI, 1.16-1.34]; mean
difference, 0.05; p = 0.001), and a larger
tibial aspect ratio than black patients (1.55,
[95% CI, 1.40-1.71] vs 1.49, [95% CI, 1.33-
1.64]; mean difference, 0.06; p = 0.005)
(22). Therefore, the analysis showed
uncovered differences of size (AP height
and ML width of the femur and tibia) and
shape (tibial and femoral aspect ratios)
among knees from white, East Asian, and
black populations (22).

There were some limitations to this study.
We’ve only collected sample from one
hospital, and it may be less representative
to all Indonesian people. There was also
limitation of MRI data sources, so we could
not obtain other MRI data from other
countries. And because 3D reconstruction
MRI haven’t done yet, we couldn’t measure
other indicators such as femoral curvature
angle and tibia caster angle. So, we suggest
that multicenter studies with bigger
samples and complete MRI facility may be
conducted.

In this study, we conclude that there is
discrepancy of morphological size of Distal
Femur male and female patients. It causes
incompatibility of using TKAimplantin male
patients in Indonesia, which more suitable
for female size. So, itis necessary to adjust
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the implant size for gaining better
functional result.
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