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Sex Determination from Scapula by Volume Rendering
Technique Using in Turkish Population
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SUMMARY: The aim of this study is to measure the significant parameters on scapula at computed tomography images and to
determine the effects of these parameters for sex determination. The second aim is to find the most effective single ethd combin
parameters to use for sex determination using scapula in Turkish population. In this study, morphometric measuremeatemfiseapul
computed tomography images of 60 male and 60 females were evaluated and their impacts on sex determination were examined via
stepwise logistic regression analysis. 10 parameters and 6 indexes calculated via using these parameters were measbreddf#tapula
of the right scapulae (86.7%), maximum scapular length of the left scapulae (85%), scapular breadth of all scapulae {80°6) twere
be the most effective single parameters. Combination of the scapular breadth and maximum scapular length were 85%, 90%, 86.7%
effective in sex determination on the right scapulae, on the left scapulae and on all of the scapulae, respectively. iNatlibbeve
results of this study will contribute to sex determination studies using the scapula in Turkish population for anatoopsticgighand
forensic scientists.
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INTRODUCTION

Scapula is a short, flat and triangular bone and it equations and morphometric methods using statistical
located between the 2nd and 7th costae at the posterior aspeetlysis. Four features are used as anthropological data at
of the thorax (Standring, 2015). Identification of the corpsédsological identification: race, sex, stature and age at death
in mass graves that emerged due to terrorist attacks, natijkaishanet al, 2016). First of all, sex determination is used
disasters and for any reason is important for anthropologidal identification, because the stature and age at death are
studies (Debnatlet al., 2018). For this purpose, somegenerally sex related features (Ogeal, 2006).
methods such as fingerprint, recognition from the
photography, DNA analysis and pre-mortem and post- The skull and pelvis have been commonly used for
mortem dental radiographs are used @lial, 2018). In sex determination in the literature because of their high
forensic anthropology instead of these methods, leascuracy rates. Apart from these bones, other skeletal
complicated, less technologically costly and usefulomponents are used for sex determination, recently (Krishan
morphological and metric methods are generally favored &b al, 2016).
identify the features of the skeleton (Baraybar, 2008). The
morphological method is a subjective method based on Scapula is a dimorphic bone (Torimitsual., 2016;
observation, depending on observer’s experience. The metticMorsi et al, 2017), it is more resistant to fracture than
method, on the other hand, is an objective method that triesg bones, and no morphological changes are seen after
to predict which sex a bone belongs to, it is based dhe bone completes its development (Giuratzd, 2013).
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In the literature, sex determination studies were performéd determine the effects of these parameters for sex

using scapula at different populations and scapula was foutketermination. The second aim is to find the most effective

as high effective in sex determination (Torimigtal, 2016; single and combined parameters to use for sex determination

Zhanget al, 2016; El Morset al, 2017; Omaet al, 2019a). using scapula in Turkish population.

Skeletal components may have different morphometric

features among populations depending on geographic,

genetic and environmental factors (Patrigeiral, 2005). MATERIAL AND METHOD

Therefore, parameters used for sex determination should be

specific to population (Spradlest al, 2008). Different

methods haveeen used for determining sex using scapul@®ata collecting: In this retrospective study, 60 male and 60

measurements on the dry bones (Gterl, 2006; Koukiasa female scapulae were examined in Department of Radiology,

et al, 2017; Gara, 2019), digital photography (Macalusd/Jfuk University, Ankara, Turkey. The study was performed

2011), computed tomography (Torimitstial, 2016; Zhang between December 2019 and March 2021. The ethical

etal, 2016; El Morset al, 2017; Debnatkt al, 2018; Omar approval of the study was obtained from the Ethical

et al, 2019a,b) and magnetic resonance imaging (Atamti@ommittee of Hacettepe University (humber: GO 19/1132,

et al, 2019). According to literature, there are a few studiefate: December 3, 2019). The ages of the patients that were

using scapula for sex determination in Turkish populatioimcluded in the study were between 18-82 years (mean:

(Ozeret al, 2006; Atamtiirlet al, 2019; Eret al, 2020). 49.8t16.01). The exclusion criteria for the patients include

shoulder injury, implants, osteoporosis, trauma, and

The aim of this study is to measure the significargtructural defects of the scapula and also patients under 18

parameters on scapula at computed tomography images gadrs old were excluded.

Table I. Measurements and their descriptions.
M easurement Description

Scapular breadth (SB)

The distance between the midpoint of the posterior margin of the glenoid fossa
(glenoid cavity) and the point where the spine of the scapula intersects the medid
border of the scapula (Koukiasaet al., 2017) (F-G)

The distance between the highest point of the superior angle and the lowest point of
the inferior angle of the scapula (White et al., 2011) (B-C)

The distance between the point where the spine of the scapula intersects the medid
border and the superi or angle (Whiteetal ., 2011) (B-G)

The distance between the point where the spine of the scapula intersects the medid
border and the inferior angle (White et al., 2011) (C-G)

The distance between the gpex of the root of the spine of the scapula and the point
where the superior border of root intersects the media border of the scapula(l1-D)

The distance between the apex of the root and the point where the inferi or border of
the root intersects the media border of the scapula (1-E)

The distance between the point where the superior border of the root intersects the
media border and the point where the spine intersects the medial border of the
scapula(G-D)

The distance between the point where the inferior border of the root intersects the
media border of the scapula and the point where the spine intersects the media
border of the scapula (G-E)

The angle between the line from the most media point of the medid border to the
superior angle and the line from the most medial point of the medial border to the
inferior angle of the scapula (Oladipo et al., 2015)(T he angle between HB and HC
lines)

The angle between the line from the superior angle to the point where the spine
intersects the medial border and the line from the inferior angle to the point where the
spine intersects the medial border of th e scapula (The angle between GB and GC

Maximum scapular length (MSL)
Supraspinouslinelength (SSLL)
Infraspinousline length (IS-L)

L ength of superior border of root (L SBR)
L ength of inferior border of root (LIBR)

Root-spine superior length (RSSL)

Root-spineinferior length (RSIL)

Medid angle (MA)

Spinal axisangle (SAA)

lines)
Scapular index (SI) (SB/MSL)* 100 (White et al., 2011)
Supraspinousindex (SSI) (SB/SSLL)*100

Infraspinousindex (1SI)
Root-spineindex (RSI)

Root index (RI)

Suprarinfra scapular index (3 Sl)

(SB/ISLL)* 100 (Dwight, 1887)
(RSSL/RSIL)*100

(LSBR/LIBR)* 100

(SSLL/I SLL)*100 (Rissech & Black, 2007)

570



ULKIR, M.; FARIMAZ, M.; ATAC, G. K,; KIRICI, Y.; KARAAGAOGLU, E. & ALDUR, M. Sex determination from scapula by volume rendering technique using in Turkish population.
Int. J. Morphol., 41(2569-576, 2023.

Scanning technique:The study was performed by usingof the spine of the scapula was determined and used as a
16 slice CT scanner (General Electric LightSpeed 1&ndmark before the measurements.

Milwaukee, ABD). The images were taken between the

upper margins of the clavicles and the diaphragm as theasurements:(Table I, Figs. 1 and 2).

patient’s arms were raised above the head during

inspiratory breath-hold. Computed tomography scan was

performed with the following parameters: 300 mAsStatistical analysis: Statistical analysis was performed
120 kVp, 0.9 pitch, 5 mm slice thickness and 1.25 mmsing SPSS version 20.0 (IBM Corporation, Armonk, NY,
reconstruction increment. Images were selected from thSA). Quantitative variables were described as mean; stan-
Picture Archieving and Communication System (PACSHlard deviation; minimum and maximum. One-way
All images were transferred to the workstation (AdvantagtNOVA test was used to analyze any differences in
Workstation 4.6, GE Healthcare, Sun Microsystems, ABDheasurements between the right and left scapulae and any
and 2D tomography images were reconstructed to 3fferences in measurements between sexes. Stepwise
images by volume rendering (post processing) techniquegistic regression analysis was used to generate equations
Two anatomists and a radiology specialist positioned tiier sex determination. P-value lower than 0.05 was
scapulae for the measurements on antero-posterior vieansidered significant at a 95% confidence interval.
and the radiology specialist measured all of thitraobserver reliability was calculated by coefficient of
measurements 3 times for intraobserver reliability. Axigariation (CV) analysis.

Fig. 1. Reference points. A: the point where thd
spine intersects the most lateral side, B: th
highest point of the superior angle, C: the lowes
point of the inferior angle, D: The point where
the upper margin of the root intersects the medid
margin, E: The point where the lower margin of
the root intersects the medial margin, F: midpoint Fig. 2. Demonstration of the measurements. a) SB: scapular breadth (F-G), MSL:
of the posterior margin of glenoid cavity, G: the maximum scapular length (B-C), SSLL: supraspinous line length (B-G), ISLL:
point where the spine intersects the medial infraspinous line length(C-G). b) LSBR: length of superior margin of root (I-D),
margin, H: the most medial point of the medial LIBR: length of inferior margin of root (I-E), RSSL: root-spine superior length
margin, |: apex of the root where the upper and (G-D), RSIL: root-spine inferior length (G-E). c) MA: medial angle (between H-B
lower margins of root intersect and H-C). d) SAA: spinal axis angle (between G-B and G-C).
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RESULTS and ISI. The results of the measurements for right and left

scapulae were given in Table 111.

The mean values of SB, MSL, SSLL, ISLL, LSBR, The effects of the measured parameters on sex
LIBR, RSSL, RSIL, MA and SAA were found higher indetermination were evaluated by stepwise logistic regression
male than female, significantly. There was no statisticallgnalysis (Table 1V). At the first step, SB of the right scapulae
significant difference between male and female for indg86.7%), MSL of the left scapulae (85%), SB of all scapulae
values. The descriptive statistical analysis results of tl{@0%) were found to be the most effective single parameters.
parameters and the indexes in male and female scapulae werthe second step, the combination of the SB and the MSL
summarized in Table II. of the right scapulae (85%), left scapulae (90%) and all
scapulae (86.7%) was found to be the most effective
Significant differences between right and left sideombination for sex determination from the scapulae. Except
scapulae were found for mean values of SB, MA, SAA, Sbr the SB and MSL, no significant effects of the other
parameters were found on sex determination.

Table II. Descriptive analysis of parameters for 60 males and 60 females. All of the measurement was

Parameter Sex Mean+SD Minimum-Maximum  p veue repeated 3 times and the parameters with
the least difference between the 3
SB (mm) M 106.79+6.26 91.7-1194 <0.001* measurements were found as MSL
F 96.38+6.28 82.4-109.5 (CV=0.33t0.22) and ISLL
MSL (mm) M 159.13+£12.20 135.0-183.6 <0.001* (CV=0.45t0.34), while the most
E/I 50764793 122‘2:531'8 <0.001* difference between each 3 measurement
SSLL (mm) o D ' was determined in the parameters related
F 51.88+6.02 38.1-65.8 _
SLL M 104.81+11.00 81.2-1345 <0.001* tothe root (LSBR (CV=2.52.44), LIBR
(mm) o 96.05+9.40 63.5-110.9 (CV=2.14t2.29), RSSL (CV=1.921.76),
L <BR M 35.764553 22.4-47.0 <0.001* RSIL (CV=2.342.43)).
(mm)
F 30.13+6.65 14.2-48.1
M 49.38+10.32 28.4-77.0 0.002*
LIBR (mm) F 43.52+9.98 21.1-69.4 DlSCUSSlON
M 33.94+5.79 18.8-49.3 <0.001*
RSSL(Mm) ¢ 30.20:5.07 20.5-30.8
RSIL (mm) M 30.76£6.96 16.0-47.0 0.022* Thomas Dwight made the_firs_t
F 28.02£5.95 13.2-42.2 study of scapula's role in sex determination
MA ©) M 144.62+9.67 1082-161.0 0.016* in 1894. In his study, he measured the
F 14040+9.38 117.51-158.5 maximum scapular length and the glenoid
SAA (°) E" 11527-937;15:: 110;6831.-11673?? 0.036 cavity length. The maximum scapular
S M 67 4&—5 7 5 54: 970, 8‘ 0.412 length Imore dthtf;lln 1|7O Thm vt\qlast deiﬁrmlrﬁ%
as male and the length shorter than
s :\:A 12?’_2%2520 122’_‘71:22'72_3 0.120 mm was determined as female.
= 187.91422 82 1495-271.1 Intermediate values were remained at the
S| M 102.94+12.00 76.2-137.7 0.548 unstable interval. Dwight claimed that the
E 101.53+14.07 80.5-154.3 maximum scapular length was more
RSI M 113.92+23.75 79.0-166.3 0.628 accurate for sex determination (Dwight,
F 111.70+26.38 54.5-183.9 1887, 1894).
RI M 74.01£11.61 51.1-108.8 0.100
F 70.35+12.37 47.2-108.2 In 2009, Gretchen R. Dabbs
SIS M 57.59t9.64 33.4-86.2 0.098 applied Dwight's method to current
F 54.71+9.28 35.3-76.2 population and he found that the

SD: standard deviation, SB: scapular breadth, MSL: maximum scapular length, SsLL@leterminations with less than 140 mm and
supraspinous line length, ISLL: infraspinous line length, LSBR: length of superior border oimore than 170 mm had high margin of

root, LIBR: length of inferior border of root, RSSL: root-spine superior length, RSIL: root-
spine inferior length, MA: medial angle, SAA: spinal axis angle, Sl: scapular index, SSI:
supraspinous index, ISI: infraspinous index, RSI: root-spine index, RI: root index, SISI: supraa

infra scapular index, M: male, F: female, * indicates that p value lower than 0.05
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Table Ill. Descriptive analysis of parameters for 60 right and 60 left scapuldemale, significantly but no significant effects

Parameter Side MeantSD Minimum- p value of these parameters were found on sex
Maximum determination in stepwise logistic regression
SB (mm) R 103.05+7.37 83.2-118.0 <0.01* analysis. In the literature, index parameters (Sl,
L 100.11+£8.67 82.4-119.4 SSI, ISI, RSI, RI, SISI) have not been evaluated
MSL (mm) R 148.68+14.69 103.9-182.1 0.082 for sex determination in previous studies. In this
L 152.16+13.04 122.0-183.6 study, no significant difference was found
SSLL (mm) IL{ gg‘iiggg ;i-g'%g 0.548 between male and female scapula for index
R 99'3&1'2 20 6 51 34'4 0.236 parameters and no effec'gs of these parameters
ISLL (mm) L 10i 5510 ’30 80’8_134'5 : were found on sex determination. Cons_equently,
R 33.5&7& 14.2_48.'1 0313 these paramet_ers were _not used previously for
LSBR (mm) L 32 370695 18.2-43.7 sex determination and this study showed that the
R 47.07-10.69 25 1-69.4 0.506 effects of these parameters on sex determination
LIBR (mm) L 458301041 21.1-77.0 not valuable and effective.
R 31.95+6.13 20.5-49.3 0.810
RSSL (mm) 32.1945 35 18.8-41.4 The medial margin of the scapula is
R 28.5946.60 13.2-46.0 0.178 attachment region for muscles (Standring, 2015).
RSIL (mm) L 30.19+6.54 17.4-47.0 Depending on the pulling force of these muscles,
MA () R 140.70+10.41 108.2-161.0 0.038* it was thought that the medi_al angle and spinal
L 144.33+8.69 121.0-157.6 axis angle could be different in male and female.
SAA () R 146.86+10.28 109.8-167.1 0.007* The medial angl_e and the spina_l axi_s angle were
L 151.48+8.33 126.3-170.6 also not used in sex determination studies,
SI R 69.75+6.48 58.4-94.2 0.001* previously. As a result of the measurements, the
L 66.0+5.40 54.9-77.6 medial angle and the spinal axis angle were found
SSI IL{ igg-é;’ji?é iizzg‘;?? 0.46 higher in male than female, significantly, but their
. R 105274 14.35 20,9154 0.01* effects on sex determination were not found.
O S e+ S Considering the. stuties of sex
L 110.0924.24 54.5-166.3 determination from the scapula, the most
RI R 723141225 47.2-108.2 0.902 effective single parameter was found as SB in
L 72 .04+12.02 50.4-108.8 the studies of El Morset al (2017) in Egypt
SISI R 57431081 35.0-86.2 0.139 population, Omaet al(2019a,b) in Malaysia
L 54.86+7.96 33.4-66.9 population, Zhangt al. (2016) in China

SD: standard deviation, SB: scapular breadth, MSL: maximum scapular length, ssR@pulation, Vassallet al. (2022) in Italy
supraspinous line length, ISLL: infraspinous line length, LSBR: length of superior borq@@pulation and Reddy & Doshi (2017) in India
of root, LIBR: length of inferior border of root, RSSL: root-spine superior length, RS”p'opuIation, while MSL was found the most

root-spine inferior length, MA: medial angle, SAA: spinal axis angle, Sl: scapular ind . . . .
SSI: supraspinous index, ISI: infraspinous index, RSI: root-spine index, RI: root inde(é;f,fecnve single parameter in the studies of

SISI: supra-infra scapular index, R: right, L: left, * indicates that p value lower than 0.687imitsu et al. (2016) in Japan population,
Papaioannou etal.(2012) and Koukiagaal

emphasized the necessity of developing new formulas for curr¢p®17) in Greece population. In this study, the
population (Dabbs, 2009). In this study, minimum and maximum value®st effective single parameter was found to be
of the maximum scapular length at male and female were found 13SB)(86.7%) on the right scapulae and MSL (85%)
mm and 183.6 mm, 103.9 and 158.8, respectively. We conclude thatthe left scapulae (Table V). If the scapula is
maximum scapular length more than 158.8 mm was determined as nfaled in fragmented or broken, sex of the scapula
and shorter than 135.0 mm was determined as female, and betweendhkl estimate based on these single parameters.
135.0 mm-158.8 mm were remained at the unstable interval. In this respect, it is important to know the most
effective single parameters in sex determination.

According to the literature, morphometry of root of scapul@omparing the literature with this study, it is seen
(LSBR, LIBR, RSSL, RSIL) was not measured, previously. Since thigat different parameters are effective in sex
tendon of the trapezius muscle is attached to the root of the spine ofdéermination with different accuracy values in
scapula (Standring, 2015), it was thought that the morphometry of ttiferent populations, and combining parameters
region could be different in male and female. In the parameters relatestead of using a single parameter has higher
to the root (LSBR, LIBR, RSSL, RSIL) were found higher in male tharalues in sex determination (Zhagigal., 2016;
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Table IV. Stepwise logistic regression analysis of the scapular parameters.

Side Step B Sig. Exp 95 % d Exp (B) A ccuracy
®) Lower Upper (%)
Right Step 1 SB 0.313 0.000 1.368 1.176 1.591 86.7
Constant -32.401 0.000 0.000
Step 2 SB 0.256 0.002 1.292 1.099 1.519 85
MSL 0.130 0.008 1.139 1.035 1.253
Constant -45.671 0.000 0.000
L eft Step 1 MSL 0.191 0.000 1.211 1.101 1.331 85
Constant -28.926 0.000 0.000
Step 2 SB 0.200 0.008 1.222 1.055 1.415 90
MSL 0.155 0.004 1.167 1.052 1.295
Constant -43.382 0.000 0.000
Total Step 1 SB 0.256 0.000 1.292 1.182 1.412 80
Constant -26.093 0.000 0.000
Step 2 SB 0.220 0.000 1.246 1.125 1.382 86.7
MSL 0.145 0.000 1.156 1.080 1.238
Constant -44.079 0.000 0.000

SB: scapular breadth, MSL: maximum scapular length

Sex determination from scapula by volume rendering technique using in Turkish population.

Table V. The most effective single and combined parameters in sex determination using scapula in previous studies.

Study Method  Population  Sample size (N) Single Accuracy  Combined parameters Accuracy

parameter rate (%) rate (%)
El Morsi et al. CT Egypt 100 (50M, 50F) MSL, SB (right) 82 MSL (right), MLSS 88
(El Morsi et al., 2017) (left)
Omar et al. CT Malaysia 132 (66M, 66F) SB 90.9 SB, MSL 924
(Omar et al.,2019a)
Omar et al. CT Malaysia 200 (100M, 100F) SB 90.6 SB, LSCL 93.1
(Omar et al., 2019b)
Zhang et al. CT China 414 (224M, 190F) SB, LML 85.5 SB, LML, LSL 86.7
(Zhang et al., 2016)
Torimitsu ef al. CT Japan 218 (109M, 109F) MSL (left) 91.3 MSL, MLSS, GCMB 94.5
(Torimitsu et al., 2016) (left)
Ozer etal. DB Turkey 93 (47M, 46F) MSB 94.8 MSB, MSL, GCMB, 95
(Ozer et al., 2006) GCML
Di Vella et al. DB Italy 80 (40M, 40F) MSB 91.25 MSB, MSL, MACL, 95
(Di Vellaetal., 1994) MAL, GCML
Dabs (Dabbs, 2010) DB Egypt 27 (14M, 13F) GCML 84.6 GCML, MSL, MLSS 88
Papaioannou et al. DB Greece 147 (81M, 66F) MSL 91.2 MLSS, GCMB 95.9
(Papaioannou et al.,
2012)
Reddy and Doshi DB Indian 180 (100M, 80F) SB 933 SB, MSL, GCMB, 96.7
(Reddy & Doshi, 2017) GCML
Gara (Gara, 2019) DB Indian 200 (52M, 148F) GCMB 96 GCMB, MACL, SSLL 96
Koukiasa et al. DB Greece 197 (107M, 90F) MSL (left) 88.3 SB, MSL, GCMB, 92.9
(Koukiasa et al., 2017) GCML (left)
Atamtirk efal. MRI Turkey 204 (99M, 105F) MLSS * ISLL 82.4 MAL, GCML, MLSS 90.5
(Atamtiirk et al., 2019)
Debnath ez al. CT Indian 186 (93M, 93F) LSL, MSL, TSL 93.5
(Debnath eral., 2018)
Eretal. CT Turkey 152 (71 M, 81 F) GCMB 92.1 MSL, SB,MLSS, 96.7
(Eretal., 2020) GCMB, GCML, LBT,

MAH, ISLL

Vassallo etal. CT Italy 180 (94 M, 86 F) SB (left) 85 SB, MW AP (left) 92.6
(Vassallo et al., 2022)
Present study CT Turkey 120 (60M, 60F) SB (right) 86.7 SB, MSL (left) 90

CT: computed tomography, MRI: magnetic resonance imagination, DB: dry bone, M: male, F: female, SB: scapular breath, M&h: snagirar
length, MLSS: maximum length of the spine of scapula, LSCL: longitudinal scapula-coracoid length, LML: longitudinal maxgtiyinSénlongitudinal
scapular length, GCMB: glenoid cavity maximum breath, MSB: maximum scapular breath, GCML: glenoid cavity maximum lengttmi@um
acromion-coracoid length, MAL: maximum acromion length, LC: lateral curvature, LBT: lateral border thickness, SSLL: supraspieogth, ISLL:
infraspinous line length, TSL: transvers scapular length, MAH: maximum acromion height, MWAP: maximum width of the acra®agsn pro
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Omaret al, 2019a,b; Eet al, 2020) (Table V). Therefore, In conclusion, effects of the parameters on the sex
sex determination formulas should be developed specificdetermination from scapula were evaluated by stepwise
populations. The reason for using stepwise logistic regressiogistic regression analysis. At the first step of analysis, SB
analysis in this study is that discriminant function analysisf the right scapulae (86.7%), MSL of the left scapulae
makes more assumptions about the basic structure of {8B&8%), SB of all scapulae (80%) were found to be the most
data. However, logistic regression analysis does not ma&Hective single parameters. At the second step, the
assumptions like discriminant function analysis (Press &ombination of the SB and the MSL of the right scapulae
Wilson, 1978). (85%), left scapulae (90%) and all scapulae (86.7%) was
found to be the most effective combination for sex
According to the studies conducted on sexletermination. The morphometry of root was not studied
determination in the current Turkish population,eEml, previously in the literature and we found that measurements
Atamtlrk et al (2019) and this study; combination of theof the root were found higher in male than female,
MSL, SB, MLSS, GCMB, GCML, LBT, MAH, ISLL, significantly. The roles of root, indexes, medial and spinal
combination of the MAL, GCML, MLSS, combination of axis angle measurements in sex determination have not been
the SB, ML were found to be the most effective parameterseviously evaluated and except for the SB and MSL, no
respectively (Atamtirkt al, 2019; Ert al, 2020). Ozeet  significant effects of these parameters were found on sex
al. (2006) examined. 10-11th century Anatolian populatiodetermination. It is thought that the results of this study will
and they found the combination of MSB, MSL, GCMB contribute to sex determination studies from scapula in the
GCML to be the most effective parameters on sekurkish population.
determination from the scapula (Table V). In these studies,
the effects of different parameters on the scapula were
examined and it is seen that different parameters could AEKNOWLEDGMENTS. The authors thank Associated
effective on sex determination. Professor Doctor Ceren Guineng Beser and M.D. Hasan Baris
llgaz for proofreading and editing the article.
Significant differences were found between the mean values
of SB, MA, and SAA between the right and left sides. It is
thought that the reason for this may be related to whetHekKIR: M.; FARIMAZ, M.; ATAG, G. K.; KIRICI, Y.,
the muscles attached to the medial margin of the scapf&ZAAGAOGLU, E. &ALDUR, M. ~Determinacion del sexo a
. . . attir de la escépula mediante la técnica de representacion de vo-
use t_he right O_r left upper limb of the person mor? activel men utilizada en la poblacion turé¢at. J. Morphol., 41(2569-
In this study, right or left handedness of the patients WeEQes 2023,
unknown. Because of that, effect of the handedness on the
measurements were not evaluated. RESUMEN: EIl objetivo de este estudio fue medir los
parametros significativos en la escapula en imagenes de tomografia
There were morphometric differences between male apemputarizada y determinar los efectos de estos parametros para la
female scapulae. The reason may be the differences in glegerminacion del sexo. El segundo objetivo fue encontrar los
release of growth hormone in different populationgaréme”os iqqividuales y cpmbinados mas gf?ctivos para determi-
depending on genetic and environmental factors (Capellirl]ﬁ"ilr el sexo utilizando la escapula en la poblacion turca. Se evaluaron

; ) las medidas morfométricas de la escédpula en las imagenes de
Qt al, 2010). It_ '$ also thought that there may be a d_lff?ren?c?rnograﬁa computarizada de 60 hombres y 60 mujeres y se exami-
in muscle activity between male and female (Torimésu

nd su impacto en la determinacion del sexo mediante un andlisis de
al., 2016). The mean values of the SB and MSL were fouRglyresion logistica paso a paso. Se midieron 10 parametros y 6 indi-
higher in male than female in this study, similar as the studiess calculados mediante el uso de estos parametros. El ancho
of Omaret al (2019a,b), Zhangt al. (2016) and Torimitsu escapular de la escapula derecha (86,7 %), la longitud escapular
et al (2016). Also, similar with the studies of Dabbs &maxima de la escapula izquierda (85 %), el ancho escapular de todas
Moore-Jansen (2010) and Gara (2019), the mean valuedasfescapulas (80 %) resultaron ser los parametros individuales mas

the SSLL and ISLL were found more in male than femalefectivos. La combinacion del ancho escapular y la longitud méaxima
escapular fueron 85%, 90%, 86,7% efectivas en la determinacion

. s del I apula d h I apula izquierd tod
This study has some limitations. The handedness and staligiesexo en 'a escaplia derecha, en 1a escaplia izquieraa y en fooas

. escépulas, respectivamente. Creemos que los resultados de este
of patients were unknown and effects of these features Q&y,qio contribuiran a los estudios de determinacion de sexo utili-

the measurements were not evaluated and also this stygldo la escapula en la poblacion turca para anatomistas, antropélogos
was performed with 60 male and 60 female scapulae. Futyréientificos forenses.

studies would be useful with large sample size and different

parameters that could advance the sex determination studies PALABRAS CLAVE: Escapula; Determinacion de
from scapula in Turkish population. sexo; Morfometria; Anatomia; Tomografia computarizada.
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