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Abstract

Objective: Patella has been studied for the purpose of sex determination in many cadaveric studies. Since several studies
have been demonstrated that discriminant function and linear regression equations used to determine the sex and stature
of a skeleton ate population specific, the purpose of this study was to evaluate the capability of computed tomography of
patella of living subjects to identify sex and stature in Egyptians.

Subjects and Methods: Seven measutements were taken in this study. Data were analyzed by SPSS version 16. All meas-
urements showed significant sexual differences (P < 0.05). Maximal thickness gave a highest percentage of accuracy in
sex determination (85.9%). By linear regression analysis, the most accurate variable that can predict stature in males was
maximal height (R=0.933) followed by maximal thickness (R=0.915). Maximal height can also accurately predict stature in
females (R=0.965) followed by maximal breadth of patella (R=0.942).

Conclusion: Finally, it is concluded that patella of Egyptian population is a useful tool for sex and statute identification.

Keywords: Patella; Sex Determination; Computed Tomogtaphy; Discriminant Function; Stature; Linear Regression.

Introduction

Sex and stature determination using human skeletal parts are very
important in many anthropological cases and traumatic events
(e.g mass disaster, murder, road traffic accidents). Identification
of the individual either living or dead is required in cases of civil
& criminal matters [1]. Sex determination is the 1% and essential
step taken by any forensic anthropologist in forensic identifica-
tion of skeletal remains. Sex identification process has two meth-
ods for measurement of data collection namely morphologic and
metric methods [2].

The morphological method depends on visual inspection and
observation of the sexual differences & physical characteristics
of bones. On the other hand, the metric method was based on
measurements & statistical techniques. This method is used to
identify sex from bones that are not so obviously morphologically
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distinct (e.g small bones of foot, patella). Metric measurements
were preferred due to their easy repeatability, high accuracy & no
requirement for special skill [3].

Stature is one of the most important parameters in identifica-
tion of an individual, living or dead. It can be determined from
a skeleton even many years after death. Assessment of height of
an individual from measurements of different parts of the body
has always been of a great interest and has been done by many
anthropologists and forensic experts with variable degree of pre-
cision [4, 5].

Many bones e.g pelvis, skull & long bones were used in sex & stat-
ure determination. Recently, one of the skeletal elements drawing
more attention is the patella. Patella is a small sesamoid compact
bone that is situated in front of the knee joint in the tendon of
quadriceps femoris. It is triangular in shape and has 2 surfaces
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(anterior & posterior), three borders and an apex [3].

The patella (knee cap) is considered a solid element of the human
skeleton with no obvious morphological features for determining
sex or stature. Patella is one of the durable bones that is resistant
to postmortem changes & so it can be available for personal iden-
tification. Being a sesamoid bone that is present within the tendon
of quadriceps muscle, it was preserved in corpses destroyed by
fire [6].

Advances in techniques such as computed tomography (CT scan-
ning), Magnetic resonance image (MRI), computer based anthro-
pometry are answering questions that could not have been an-
swered 10 years ago, and ate significantly improving the accuracy
of skeletal analysis especially in sex and stature determination [7].

Patellar measurements have been evaluated in prior studies on
cadavers for sex determination. Therefore, the aim of this study
was to determine the sex & stature in livings using a noninvasive
method which is 3D CT scanning & develop formulae through
utilizing discriminant function & regression analysis among sam-
ple of Egyptian population.

Subjects and Methods
Subjects

This study was carried out in Minia University hospital- Egypt on
198 patients (120 male with age ranged from 30-60 & 78 females
with age ranged from 28-63). These patients were recruited from
Radiology department and had been subjected to 3D CT for their
knees for reasons other than patellar pathologies (e.g patellar oste-
oarthritis, theumatoid arthritis, chondromalacia patellae, congeni-
tal deformity of patella and previous patellar trauma or surgery. A
full informed consent was obtained from all subjects participated
in this study. This study has been approved by the human ethical
committee council of our university. All the work performed in
this study has been carried out in accordance to the code of ethics
of the world medical association (declaration of Helsinki). Stature
should be measured in all subjects included in this study.

Multidetector CT (MDCT) Protocol for Image Acquisition

All the patients were in supine position with the patella facing to-
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wards the ceiling in the extended knee position (0 degree of flex-
ion). All patients underwent multi-slice computed tomography
using 16- slice MDCT machine (GE bright speed, GE health care,
Waukesha, WI, USA). Examinations were done in Minia Univer-
sity hospital- Egypt with the same examination protocol using
64 x 0.5mm Collimation scanner with a gantry rotation speed of
400ms/rotation , range of box 450-500, image thickness 0.5mm,
standard pitch factor of 0.641, reconstruction interval 0.5mm
and a total exposure time 6.949. Each scan was obtained with a
tube voltage of 120KV and 250mAs. Images were transferred to
a separate advanced workstation (GE, AW 4.4) with commercially
available software beside the main apparatus that allows measure-
ments.

Measurements

Axial cuts taken on the knee region with the above parameters and
cut thickness with narrow interval and then reconstructed coronal
and sagittal images were generated as well as the 3D reformat-
ted images that were used to obtain the following measurements.
These six measurements have been modified from Knuxmann [8]
as follow (Figure 1):

*  Maximum height of patella (MH) from the posterior aspect:
it is the maximum linear distance from the tip of patellar
apex down to the base.

*  Maximum facet breadth of patella (MFB): it is the maximum
linear distance between the medial & lateral borders of pa-
tella.

*  Maximum thickness (MT) on sagittal reconstructed 3D refor-
matted images: it is the maximum linear distance between the
anterior and posterior patellar surfaces.

*  Maximum height of articulating facet (MFH): it is the maxi-
mum linear distance between the most superior and the most
inferior points on the articular facet on the posterior surface.

*  External articulating facet width (EFW) (posterior aspect): it
is the linear distance between the lateral border of patella and
the median ridge of the articulating facet.

* Internal articulating facet width (IFW) (posterior aspect): it is
the linear distance between the medial border of the patella
median ridge of the articulating facet.

All measurements were taken on the right side by the same radi-
ologist. All 6 measurements were repeated on 20 (10 male & 10

Figure 1. Photograph of 3D- MSCT of Patella Shows Maximum Height (MH), Maximum Breadth (MFB), Maximum
Thickness (MT), Maximum Height of Articulating Facet (MFH), External Articulating Facet Width (EFW), and Internal
Articulating Facet Width (IFW).
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female) patellae of the patients to assess the inter- and intraob-
server error & repeatability. The repeatability of the technique
was evaluated using concordance coefficient of reproducibility
[9].

Statistical Analysis

The data were analyzed using SPSS statistical Package version 16.
Mean and standard deviations were obtained for stature & all 6
measurements of patella. Correlation between stature & different
patella measurements was tested using Pearson's correlation test.
After using a student- # test to establish that a significant differ-
ence exists (P < 0.05) between male & female stature & patellar
measurements, discriminant function & linear regression analyses
were performed.

http:/ /scidoc.org/IJFP.php

obtained in this study fell within the internationally standard of
0.90- 0.99 as suggested by Cameron [10] (Table 1). This indicates
that the measuring technique in this study is satisfactory.

Measurements of stature & all parameters of patellae in this study
revealed that males presented with significantly greater mean val-
ues than females (P < 0.05) and this indicates the presence of
significant sexual dimorphism in all Egyptian patellae measure-

ments (Table 2).

There was a strong +ve significant correlation between stature &
the different measurements of patella in both sexes (P < 0.05).
In males, the higher correlation coefficient is exhibited by MH (r
= 0.933) & the lowest is EFW (r = 0.689). In females, the higher
correlation coefficient is with MH (r = 0.965), while the lowest is

with IFW (r = 0.804) (Table 3).
Results
When the six significant measurements entered the discriminant
function analysis for sex identification, the percentage of accura-
cy was highest with usage of MT (85.9%) by simple discriminant
analysis (Table 4). The percentage of accuracy was 85.9% by mul-

The results of repeatability test showed that the range of val-
ues for the concordance correlation coefficient of reproducibility

Table 1. Concordance Correlation Coefficient of Reproducibility (Pc).

Variables Pc
MH 0.99
MFH 0.98
MFB 0.97
EFW 0.97
1IFW 0.95
MT 0.97

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth,
EFW: external articulating facet width, IFW: internal articulating facet width, MT: maximum thickness.

Table 2. Descriptive Statistics of the Patella for Egyptian Population (in mm).

Male Female P val
(N=120) (N=78) vaiue

Stature Range (160-176) (158-170)

Mean + SD 167.6x4.1 | 164.31£3.29

MH Range (37.9-52) (36.4-43.1) < 0.001*
Mean + SD 42.27+3.75 | 39.72%2.01 ’
MFH Range (28.5-43) (27-40.8) 0,012+
Mean + SD 32.72+4.11 | 31.21%4.03 ’

MI'B Range (40-53.2) (37-44.5) < 0.001*
Mean + SD 43.92+3.34 | 40.95%£2.31 ’
EFW Range (21.4-28.5) (20-24.5) < 0.001*
Mean * SD 24311176 | 22.37+1.34 )
IFW Range (18.6-25.3) (17.6-21) < 0.001%
Mean + SD 21.81£1.8 | 19.48%+1.22 ’

MT Range (16-23.4) (16.4-20.8) < 0.001*
Mean + SD 19.81£1.71 | 17.91+1.44

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth,
EFW: external articulating facet width, IFW: internal articulating facet width, MT: maximum thickness.
S.D: standard deviation; * P value is significant when P < 0.05.
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Table 3. Correlation Between Stature and Different Patella Measurements in Both Sexes.

Male Female

r P value r P value
MH | 0.933 | <0.001* | 0.965 [ <0.001*
MFH | 0.903 [ <0.001* | 0.84 [ <0.001*
MFEB | 0.899 | <0.001* [ 0.942 | <0.001*
EFW [ 0.689 | <0.001* | 0.839 | <0.001*
IFW | 0.704 | <0.001* | 0.804 [ < 0.001*
MT | 0915 [ <0.001* | 0.874 [ < 0.001*

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth, EFW: external articulating facet
width, IFW: internal articulating facet width, MT: maximum thickness. : correlation coefficient "weak (r = 0-0.24), fair (r = 0.25-0.49) ,
moderate (r = 0.5-0.74), strong (r = 0.75-1)

*: significant difference at p value < 0.05.

Table 4. Simple Discriminant Functional Analysis for Sex Determination.

. . o Accuracy (%)
Wilk’s lambda | P value | Constant | Coefficient | Sectioning point

In males In females | total
MH 0.867 <0.001* | -12.949 0.314 -0.169 80 48.7 67.7
MFH 0.968 0.012* -7.872 0.245 -0.079 100 19.2 68.2
MFB 0.807 <0.001* | -14.340 0.335 -0.211 75 48.7 64.6
EFW 0.741 <0.001* | -14.591 0.620 -0.255 75 48.7 64.6
IFW 0.663 <0.001* | -13.067 0.625 -0.308 90 48.7 73.7
MT 0.749 <0.001* | -11.826 0.620 -0.25 90 79.5 85.9

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth, EFW: external articulating facet
width, IFW: internal articulating facet width, MT: maximum thickness. *: significant difference at p value < 0.05
Discriminant score = constant + (coefficient x measure), If the discriminant score > sectioning point — it means male
If the discriminant score < sectioning point — it means female

Table 5. Multiple Discriminant Functional Analysis for Sex Determination.

. . L . Accuracy (%)
Wilk’s Lambda | P value | Constant | Coefficient | Sectioning point

In males | In Females | Total
MH 0.043
MFH -0.406
MFB -0.048

0.432 <0.001* [ -14.991 -0.495 90 79.5 85.9
EFW -0.012
IFW 0.664
MT 0.772

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth, EFW: external articulating facet
width, IFW: internal articulating facet width, MT: maximum thickness. *: significant difference at p value < 0.05
Discriminant score = -14.991 + (0.043 x MH) + (-0.406 x MFH) + (-0.048 x MFB) + (-0.012 x EFW) + (0.664 x IFW) + (0.772 x MT)
If the discriminant score > sectioning point — it means male
If the discriminant score < sectioning point — it means female.

tiple discriminant function analysis, in which combination of all

parameters was used (Table 5). By stepwise discriminant analysis,
combination of (MFH, IFW & MT) represented with percentage
of accuracy of 85.9% (Table 6). Finally, discriminant score was
calculated by constant + (coefficient x measure) and then if the
discriminant score > sectioning point— it means male. And if the
reverse occurs, it means female.

Linear regression analysis was used to estimate stature from patel-
lar measurements. In males, by simple linear regression, the most
accurate variable that can predict stature was MH (R = 0.933 &
R? = 0.871) followed by MT (R = 0.915 & R* = 0.838) (Table 7).
By multiple linear regression analysis, combination of all 6 meas-
urements was used to predict stature (R = 0.972 & R* = 0.945)
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(Table 8). In stepwise linear regression analysis, 3 models can be
used to predict stature in males. The 1 model is the combination
of (MH, MT & MFB) (R= 0.972 & R?* = 0.944). The 2nd predict-
able model is the combination of (MH & MT) (R= 0.964 & R* =
0.930). The last model is the use of MH alone (R = 0.933 & R* =
0.871) (Table 9).

In females, the most predictable accurate variable in estimation
of stature by simple linear regression is MH (R = 0.965 & R?
= 0.931) followed by MFB (R = 0.942 & R? = 0.887) (Table 7).
By multiple regression analysis, combination of all measurements

http:/ /scidoc.org/IJFP.php

was used (R = 0.981 & R* = 0.963) (Table 8). In stepwise lineat re-
gression analysis, 4 models were used to predict stature. 1st model
was the combination of (MH, MT, MFH & MFB) (R = 0.981&
R? = 0.962), while the 2nd model was the combination of (MH,
MT & MFH) (R= 0.980 & R? = 0.960). The 3rd model was the
combination of (MH & MT) (R = 0.975 & R* = 0.950). The last
model was MH alone (R = 0.965 & R? =0.931) (Table 9).

Discussion

Forensic anthropology represents the application of knowledge

Table 6. Stepwise Multiple Discriminant Functional Analysis for Sex Determination.

. . L . Accuracy (%)
Wilk’s lambda | P value | Constant | Coefficient | Sectioning Point
In males In females | Total
MFH -0.399
IFW 0.432 <0.001* [ -15.111 0.648 -0.495 90 79.5 85.9
MT 0.756

MH: maximum height, MFH: maximum height of articulating surface, MFB: maximum facet breadth, EFW: external articulating facet

width, IFW: internal articulating facet width, MT: maximum thickness. *: significant difference at p value < 0.05
Discriminant score = -15.111 + (-0.399 x MFH) + (0.648 x IFW) + (0.756 x MT)
If the discriminant score > sectioning point — it means male

If the discriminant score < sectioning point — it means female

Table 7. Simple Linear Regression Analysis to Predict The person's Stature in Both Sexes.

Model Male B SEM R R2 SEE | P value Regression equation
Colfint 1;'4??2 (1)(5)2 0.933 0.871 1.48 [ <0.001* | S=124.52 + (1.02x MH)
ciﬁgm 130é.91z 01'933 0.903 | 0816 | 1.76 | <0.001* | S=138.12 + (0.9x MFH)
C(l)\g:im “19'.11 4 2(1)5 0.899 [ 0.809 1.8 | <0.001% | S=119.14+ (1.1x MFB)
Cii\t};/m 12;'672 22 0.689 0.475 298 | <0.001* [ S=128.72+ (1.6x EFW)
erljs\th 1312'.664 (3);2 0.704 0.495 292 | <0.001* | S=132.64+ (1.6x IFW)
Coﬁfant 13'4123 (1)22 0.915 0.838 1.66 | <0.001* [ S=124.13+ (2.19x MT)

Female Model B SEM R R2 SEE | P value Regression equation
Col\fim 1(1)15; (1)(9)2 0.965 0.931 0.87 | <0.001* | S=101.52+ (1.58x MH)
Ciﬁgm 140126.26 01'965 0.84 | 0706 | 1.79 | <0.001% | S=142.86+ (0.68x MFH)
C(l)\i[lls:tlznt 13)9337 (2)82 0.942 0.887 1.11 | <0.007* | S=109.27+ (1.34x MFB)
Cfri\zm 1?521 (3)415 0.839 0.704 1.81 | <0.001* | S=118.21+ (2.06x EFW)
erljjtflnt 13'21.88 2;2 0.804 0.646 1.97 | <0.001* | S= 122.08+ (2.16x IFW)
Coiifant 1;89.28 g;é 0.874 0.764 1.61 | <0.001* [ S=128.58+ (1.99x MT)

B= unstandardized coefficient, R=correlation coefficient, R* =effect size, SEE= standard error of estimate, SEM = standard error of

mean, *: significant difference at p value < 0.05 S: person's stature.
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Table 8. Multiple Linear Regression Analysis to Predict the Person's Stature in Both Sexes.

Male Model B SEM| R R? SEE P value Regression Equation
MH 1.07 0.16 < 0.001% S=125.49
MFH 0.02 0.07 0,741 + (1.07x MH)
MFB -0.59 0.17 0 601* + (0.02x MFH)
EFW -0.11 0.11 | 0.972 0.945 0.99 0 346 + (-0.59x MFB)
IFW 0.02 0.08 0.802 + (-0.11x EFW)
MT 1.23 0.11 < O 001% + (0.02x IFW)
Constant 125.49 | 1.67 ’ + (1.23x MT)
Female Model B SEM R R? SEE P value Regression Equation
MH 1.14 0.15 < 0.001% S=100.16
MFH -0.11 0.06 0.09 + (1.14x MH)
MFB 0.49 0.25 0 '059 + (-0.11x MFH)
EFW 0.17 0.17 | 0.981 0.963 0.66 0'311 + (0.49x MFB)
IFW -0.51 0.38 0'194 + (0.17x EFW)
MT 0.43 0.24 0.081 + (-0.51x IFW)
Constant 100.16 | 2.29 ’ + (0.43x MT)

B= unstandardized coefficient, R=correlation coefficient, R* =effect size, SEE= standard error of estimate, SEM = standard error of

mean; *: significant difference at p value < 0.05 S: person's stature.

Table 9. Multiple Stepwise Linear Regression Analysis to Predict the Person's Stature in Both Sexes.

Male Model B SEM| R R? SEE | Pvalue | Regression equation
MH 1.01 0.03 S=124.52
< *
Constant 124.52 | 1.53 0933 0871 1.48 0.001 + (1.01MH)
MH 0.61 0.04 < 0.001% S=120.61
MT 1.07 | 0.11 | 0.964 0.930 109 | _ 0.001%* + (0.61x MH)
Constant 120.61 | 1.2 ' + (1.07 x MT)
< *
MFB -0.7 0.12 0972 0944 098 - 8881* + (1.21 x MT)
Constant 12512 | 1.35 ' + (-0.7 x MFB)
Female Model B SEM R R? SEE | Pvalue | Regression equation
MH 1.58 | 0.05 S=101.52
< *
Constant 101.52 | 1.96 0965 0931 087 0.001 + (1.58MH)
MH 1.25 0.07 < 0.001* S=104.64
MT 0.55 0.11 | 0.975 0.950 0.74 < 0.001* + (1.25x MH)
Constant 104.64 | 1.78 ' + (0.55x MT)
e
MFH 019 0.05 0.980 0.960 0.67 i 8881* T (0.78x MT)
Constant 98.31 | 2.19 ' + (0.19x MFH)

B= unstandardized coefficient, R=correlation coefficient, R* =effect size, SEE= standard error of estimate, SEM = standard error of

mean, *: significant difference at p value < 0.05 S: person's stature.

and techniques that primarily concerned with the examination of
material believed to be human to answer medicolegal questions
including those related to identification. Forensic anthropology
has a varied array of means and methods to identify the culprit as
well as the victims in crime cases [11].

Stature and sex are of the most important and useful anthropo-
metric parameters which determine the physical identity of an
individual. Therefore, determination of sex & stature from differ-
ent body parts remains have obvious important in the identifica-
tion of the criminals and victims [12]. There is a definite biologi-

cal relationship of sex & stature with all body parts such as head,
trunk, vertebral column and extremities [13].

Patella is one of the largest sesamoid bones that is situated in
front of knee joint in the quadriceps femoris tendon. It is a small
compact bone that articulates with the distal anterior end of the
femur. Patella is a solid element of human skeleton with no dis-
cernible morphological features for identification of sex and stat-
ure and no significant differences attributed to race [14].

Many forensic anthropologists used DNA in identification of
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Table 10. DFA Analysis Utilizing Patellar Parameters on Various Populations.

Authors & Year DFA Reported Parameter Accuracy Population
o - .7
O’Conner 1996 DA Fieight, width &thickness | oo in females & ) Skeletal materials from Smith
78% in males sonian institution in U.S.A
UDA Thickness Right 83.8% South Italian
Introna 1998 - - -
MDA Max. height Right 83.8 % South Italian
Bidmos et al., UDA Max. height 85% South African Whites
2005 MDA All parameters 85% South Aftican Whites
. UDA Max. width 80% South Aftrican blacks
Dayal & Bidmos " th. Max. heiah
2005 MDA ax. width, Viax. height 85% South African blacks
& Max. thickness
UDA Max. height 1009 istori
Kemkes 2005 Max e%g ( Prehistoric Sk‘eleton s%tmples
MDA Max. height 100% from medieval period
Mahfouz et al., Non linear o
2007 classification All 6 parameters 90.90%

. Max. width, Max. height o . .
Akhlagi et al 2010 DA & Max. thickness 93% Iranian population
Paolo Phoophalee o . .

et al., 2012 MDA All parameters 90.50% Northern Thai population
Kayalvizhi et al., MH, MT, EFW, EFH, o .
2014 MDA MW 80.60% North Indian
Kazuhiro 2008 DFA All parameters 85% Japanes
ANN model i i 96.10%
Lis et al., 2014 Max. width, MaX‘ height ? Malaysian population
DFA & Max. thickness 92.90% ’

skeletal remains. But it has disadvantage that can't be extracted
if skeleton is burned or damaged and so it cannot give data on
some of the essential parameters of the biological profile. And so,
measurements of skeletal remains either manually or by different
radiological methods of can be helpful in these conditions [15].

The authors of this present study aware that patterns of sexual
dimorphism vary among populations and the functions obtained
could not have a similar accuracy if applied to different popula-
tions. So, the aim of this study was to use a non-invasive quick &
non-expensive method which is 3D CT for determination of sex
& stature from patella in a sample of Egyptian living subjects.

The results of this study revealed the presence of significant sex-
ual dimoephism in all Egyptian patellae measurements. There was
a strong positive significant correlation between stature & the dif-
ferent parameters of patellac. B Univariate discriminant analysis,
MT showed the highest percentage of accuracy (85.9 %) in sex
identification. By stepwise discriminant analysis, combination of
(MFH, IFW & MT) represented with percentage of accuracy of
85.9%. Also, by multiple discriminant analysis, the percentage of
accuracy was 85.9%.

There are a few studies about determination of sex from patella.
The first one was made by Mc William and El Najjar in 1978 [16].
They used water displacement method to calculate the volume of
patella. Most of the male patellac were more than 15cc & the fe-
males were less than 11cc. Another study was conducted by Gunn
and Mc Williams [17] using volume of the bone. They reported
the highest average accuracy for sex classification was 88% for
Buropeans.

In 1984, Rathbun and Rathbun [18] used the size and the shape of
patella retrived with other human remains from a shark's stomach

as supportive information for sex determination. They measured
the patellae of 20 living white individuals and calculated a mean
max. patellar height for males (50.7 £ 3.59) and females (46.17%
2.58) and a mean max. patellar width for males (50.3  2.58) and
females (45.12 £ 2.16). Their results were significantly higher than
our results. The results of this present study revealed that the
meam MH in males & females were (42.27 + 3.75 & 39.72 £ 2.01)
respectively, and the mean MFB in males & females were (43.92 £
3.34 & 40.95 * 2.31) respectively.

Sex identification by subjecting some measurements of the patella
was done by O, connor [19], Introna et al., [20], Bidomos [21],
Dayal & Bidmos [22], Kemkes [23], Mahfouz et al., [6], Akhlaghi
et al., [3], Paolophoophalee et al., [24], Kayalvizhi et al [14], Ka-
zuhiro [25], and Lis et al., [26] on different populations using dis-
criminant function analysis of one or few or all of various meas-
urements of patella without obtaining an equation as what we
had done in this study. Their methods & their accuracy for sex
identification were tabulated (Table 10).

The study of Shang et al., [27] is the only study that used 3D
CT to determine the presence of sexual dimorphism in all meas-
urements of patella in living Chinese population. Although their
study revealed the presence of significant sex difference but their
study didn't include any discriminant analysis or percentage of
accuracy.

We have found only one source that addressed sex determination
from patella in Egyptian population. Anas et al., [28] identify sex
from patellae that were taken from cadavers using sliding calipers
graduated up to 0.5mm. They use the receiver operating char-
acteristic (ROC) curve to detect the cut off values. Their study
revealed that the maximum width represent a high percentage of
accuracy (93.55 %). Combination of MT with the width of the
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