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SUMMARY: The study aimed to evaluate the humeri and glenoid cavity anatomically and radiologically, from a morphometric
perspective, in healthy Turkish individuals, and to determine reference values specific to the Turkish population by #nealyzing
possible relationships between these structures and the effects of demographic variables. A total of 190 healthy in@lividless (8
110 females) between the ages of 20 and 60 years with available Computed Tomography images were examined. Possibk relationship
between the morphometry of the caput humeri and glenoid cavity in healthy Turkish individuals were evaluated, and morphometric
measurements of these structures were also correlated with demographic variables. Frontal humeri diameter, humeri Iéngth, humer
inclination, humeri radius, sagittal humeri diameter, axial humeri diameter, glenoidalis height, glenoidalis Mid-Widthaligdenoid
superior width, glenoidalis inferior width, glenoidalis radius of curvature, critical shoulder angle, glenoidalis inchmatigienoidalis
version were measured. Morphometric measurements of the glenoid cavity and caput humeri demonstrated significant correlations
with demographic variables. When the scapula and related structures were evaluated across age groups, significantregezesiated c
were observed in the following parameters: humeri inclination, humeri diameter in the axial plane, glenoidalis inclinasaof, rad
curvature of the glenoid cavity, and critical shoulder angle (p<0.05). Significant sex-related differences were obsereeal arttim
glenoid cavity measurements, except for caput humeri inclination, critical shoulder angle, and glenoid cavity versiotewith hig
values in males, whereas axial configuration parameters showed no significant difference between sexes (p>0.05). Thigeresults of
study contribute to the normative measurements of these anatomical structures and can be used as reference datadticglinical pra
particularly in shoulder surgery and prosthetic planning. Careful analysis of parameters such as scapular inclinaticlo#iodastapu
angle, when assessing the spatial orientation of the glenoid, has been given to be critical for improving surgical outcomes.
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INTRODUCTION

The shoulder joint (glenohumeral joint) is a ball-and- The two main structures that form the joint—the
socket synovial joint formed by the articulation of thénumeri and glenoid cavity—play a decisive role in both
humerus and glenoid cavity. It is one of the structures withechanical adaptation and biomechanical performance. The
the largest range of motion in the body (Tuetial, 1997). geometric relationship between the spherical structure of the
This joint enables multidirectional upper limb movementdjumeri and the depth and orientation of the glenoid cavity
such as flexion, extension, abduction, adduction, and intergiélectly affects joint stability (lannotet al, 1992). The
and external rotation (Karadumahal, 2017). However, shallower and smaller size of the glenoid cavity compared
this wide range of motion also brings with it the risk ofo the humerus is a factor that increases the risk of dislocation,
structural instability. For this reason, the stability of thespecially in extreme arm positions (Burkhart & De Beer,
shoulder joint is provided not only by the bony structure2000). For this reason, the morphometric properties of these
but also by the holistic support of the surrounding connecti¥o structures are critical parameters not only for anatomical
tissue elements and muscle groups (Dere, 2018). information but also in applied fields such as traumatology,
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orthopedics, rehabilitation, and prosthetic design (lannottiNot having a fracture or underlying pathology of the
et al, 1992). shoulder joint
- Applying to the emergency room

Several studies in the literature have emphasized thdtlaving no fractures or underlying pathologies
the morphological characteristics of the humeri and glenoidHaving pain involving the upper limb
cavity exhibit significant variation among individuals and Being over the age of 18
ethnic groups (Gandhet al, 2015). However, the data
obtained in these studies generally pertain to Weste8tan parameters
societies or different ethnic groups. Systematic and
comprehensive morphometric studies conducted on healthy ~ Thoracic CT images were obtained using a 64-slice
individuals specific to the Turkish population are quit®Optima CT660 scanner (GE Healthcare, Milwaukee, WI,
limited (Sariet al, 2020; Karademir & Aslan, 2022). ThisUSA). A GE Volume Viewer 4.6 (GE Healthcare)
complicates both decision-making processes in clinicatorkstation was used for image analysis. For all
practice and the individual planning of prosthesis and implaekaminations, the field of view (FOV) was 46.8 cm, the tube
designs. In this context, this study aimed to analyze tlveltage was 100 kV, and the tube current was 249 mA.
anatomical variations and proportional relationships betweémages were acquired with an axial slice thickness of 2.5
the humeri and glenoid cavities of healthy Turkishmm, and retrospective reconstruction was performed in the
individuals by performing morphometric measurements caxial, frontal, and sagittal planes with a slice thickness of
radiological images. Furthermore, the aim was to evaluade625 mm.
the effects of demographic variables such as age and sex on
morphometric measurements, to assess their applicabilMeasurements
in clinical and surgical practice, and to determine reference

values specific to the Turkish population. CT image analyses were performed by three
observers [observer 1, a radiologist (RB), observer 2, a

MATERIAL AND METHOD radiologist (BC), and observer 3, an anatomist (BO). All
measurements except the critical shoulder angle were

Study Design calculated in millimeters (mm), and the critical shoulder

angle measurement was calculated in degf¢esing the
A total of 190 healthy individuals aged between 2@maging analysis program (RadiAnt Dicom Viewer).

and 60, who were admitted to Adana Medline Hospital and

Izmir Bozyaka Training and Research Hospital for various Morphometric measurements were performed using
reasons between 2020 and 2025 and had Computhdracic CT images obtained in different planes. Frontal
Tomography Images, were included in the study. Amon@T images included the following: Caput Humeri Diameter
the 190 participants in the study, 80 were male, and 1{OHDfp), Caput Humeri Heigth (CHH), Caput Humeri
were female. Permission was received from the Cukuroyaclination (CHI), Caput Humeri Radius (CHR), Glenoidal
University Non-Interventional Clinical Research EthicLavity Radius of Curvature (GCROC), Glenoidal Cavity

Committee for this study (01.09.2023, 136/46). Inclination (GCI), and Critical Shoulder Angle (CSA)
(Figs. 1 to 5). Axial CT images included the following in
Exclusion criteria the axial plane: Caput Humeri Diameter (CHDap), Glenoid

Cavity Version (CGV), and Glenoid Axial Configuration
- Having a history of neuromuscular or neurological diseageigs. 6 and 7). The Sagittal Caput Humeri Diameter
- Having a history of trauma, surgery, or chronic pain in thg€€HDsp) was determined from the CT sections in the

shoulder joint sagittal plane, and the Cavitas Glenoidalis Height (CGH),
- Being diagnosed with rheumatoid arthritis or a simila€avitas Glenoidalis Mid-Width (CGMW), Cavitas
autoimmune disease Glenoidalis Upper Width (CGGUW), and Cavitas

- Having congenital anomalies of the shoulder region  Glenoidalis Lower Width (CGGAG) of the glenoid cavity
- Having systemic diseases of the musculoskeletal systemere also measured by structuring oblique coronal and
- CT images with poor image quality and anatomicalblique sagittal CT sections (Figs. 8 and 9). The subjects

structures that could not be clearly distinguished included in the study were evaluated considering both sex
and age parameters (20-29 years were considered Decade
Inclusion criteria 1; 30-39 years were considered Decade 2; 40-49 years were
considered Decade 3; and 50 years and above were
- Being aged 18 and over considered Decade 4).
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Fig. 1. CHDFP: Caput humeri diameter frontal plane, CHL: Capigig. 2. CHR: Caput humeri radius.
humeri heigth, CHI: Caput humeri inclination.

lenoid Inclination angle

Fig. 3. GCROC: Glenoid cavity radius of curvature (Sehal, Fig. 4. GCI: Cavity glenoidalis inclination (Saktial, 2020).
2020).

Statistical analysis

The SPSS 21.0 software was used to analyzie study was parametric or non-parametric. Based on the
measurements taken on 190 healthy individuals includedanalysis of measurements, the following statistical methods
the study. In all statistical analyses, a p-value of less th@re applied. P-values for data and means were analyzed

0.05 was considered statistically significant. Theising ANOVA, while the chi-square test was used for
Kolmogorov-Smirnov test was used to determine whethektegorical classifications such as sex.
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Fig. 5. CSA: Critical shoulder angle.

Fig. 8. CHDsp: Caput humerus diameter in the sagittal plane.

RESULTS

Among the 190 participants in the study, 80 were
male, and 110 were female. The mean age of the male
participants in the study was 3629®.01 years, while the
mean age of the female participants was 3840 years.

No significant difference was found between the sexes in
the age parameter (p=0.068).

Fig. 9. CGH: Glenoid cavity height, CGGMW: Glenoid cavity mid-

width, CGGUW: Glenoid cavity upper width, CGGLW: Glenoid ) .
cavity lower width. Six values for the humeral head and nine values for

the glenoid cavity were measured. CHDfp 44.G(B.87
(35.40-52.60) mm, CHH 16.#2.82448 (12.90-21.70) mm,
CHI 50.01825.81 (36.60-63.50) mm, CHR 44.426802
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(36.50-54.80) mm, CHDsp 41.886808525 (18.10-51.50) 95.90) mm, and CGV was -3.24.03 (-12.50-9.50) mm.
mm, CHDap 41.45583.55264 (34.60-51.20) mm, CGH Morphometric comparison of these measurements in terms of
40.33323.40 (32.20-49.00) mm, CGGOG 222365 (17.40- sex s given in Table I. CHDfp, CHH, CHR, CHDsp, CHDap,
27.80 mm, CGGUW 18.32.32 (13.30-29.0) mm, CGGLW CGH, CCGMW, CGGUW, CGGLW, GCROC, and CGV
25.21552.67 (18.80-31.90) mm, GCROC 43.3&328630 showed significant differences in males and females, and all
(31.30-58.80) mm, CSA was found to be 39.35897935 values except CHI, CSA, and CGV were found to be higher
(24.90-52.90), GCl was found to be 82.1165.95603 (71.40- in males than in females.

Table I. Morphometric comparison of scapula and related structures in terms of sex.
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Measurements Sex
Female Male p
Mean Standard Mean Standard
Deviation Deviation
Caput Humeri Diameter Frontal Plane (CHDfp) 41.22 235 4783 2.14 < 0.001
Total 44 001643 97 (35.40-52.60)
Caput Humeri Height (CHH) 15.85 1.50 17.91 153 < 0.001
Total 16.72+] 82448 (12.90-21.70)
Caput Humeri Inclination (CHI) 50.36 53 49.55 465 0.282
Total 5001894508 (36.60-63.50)
Caput Humeri Radius (CHR) 42,11 297 4773 283 < 0,001
Total 44 4768+4.02 (36.50-54.80)
Caput Humerus Diameter in the sagittal plane (CHDsp) 39.68 252 4492 389 < 0.001
Total 4] BR68+4 08525 (18.10-51 50)
Caput Humerus Diameter Axial Planc (CHDap) 39.06 222 4475 2.10 <0001
Total 41 4553+3.55264 (34.60-51 .20)
Cavitas Glenoidalis Height (CGH) 3B.05 199 4348 221 <0.001
Total 40333243 .40 (32.20-49.00)
Cavitas Glenoidalis Mid-Width (CCG..) 20,94 1.89 2483 173 < 0,001
Toual 22.58+2.65 (17 40-27 80)
Glenoid Cavity Upper Width (CGG.) 17.11 1.62 20.17 1.94 <0.001
Total 18 39+2 32 (13.30-29.0)
Glenoid Cavity Lower Width (CGG.) 23.48 1.61 27.60 1.88 < 0.001
Toual 25.215542.67 (18.80-31.90)
Cavitas Glenoidalis Curvature Radius (GCROC) 41.67 479 45.70 507 < 0,001
Total 43 3679+5 28630 (31 30-58 80)
Critical Shoulder Angle (CSA) 3063 4.30 3898 4594 0.334
Total 39.3589+4.57935 (24.90-52.90)
Cavitas Glenoidalis Inclination (GCI) 81.63 481 82.77 511 0.116
Total 8211054495603 (71 40-95 50)
Cavitas Glenoidalis Version (CGV) -2.64 412 4,14 375 0.011
Total -3.27+4.03 (-12.50-9.50)
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A morphometric comparison of axial configurationTable Il. Morphometric comparison of axial configuration in terms
by sex is given in Table Il, and no significant difference wagf sex.

found between sexes (p>0.05). Amorphometric comparisQeasurements Sex p
of these measurements by age groups is given in Table I 1 FeTale Mfle
and the CHI, CHDAP, GCI, GCROC, and CSA parameteraxial configuration 5 109 =5 0.666

changed significantly with age (p<0.05).

Table Ill. Morphometric comparison of scapula and related structures in terms of age groups.

Age groups
Measurements
Decade 1 (n=42) Decade 2 (n=74) Decade 3 (n=58) Decade 4 (n=16) P
Mean + Standard Mean + Standard Mean + Standard Mean + Standard
Deviation Deviation Deviation Deviation

Frontal plane caput humeri diameter 44.81+4.01 43.7243 .82 43.88+4.02 43.62+4.51 0516
Caput humeri height 17.12£2.08 16.55x1.78 16.58x1.69 16.88+1 .83 0.384
Caput humeri inclination 51.02+5.02 48.91+4 .87 49.63+4.95 53.93+4.66 0.002
Caput humeri radius 4497427 44.36+3.62 43.80£3.74 46.17+5.59 0.156
Sagittal caput humeri in the plane diameter 42.64+3.56 42.06+3.44 41.41+£3.87 40.84+7.58 0.335
Anxial plane of the caput humeri diameter 42.17+392 41.27+3.26 40.71+3.52 43.14+3.36 0.042
Cavitas glenoidalis height 40443 04 40.28+3.32 40.11£3.47 41.1124.50 0.768
Cavitas glenoidalis Mid-Width 22.93x2.62 22.5042.92 22.43£2.29 22.57£2.82 0.804
Cavitas glenoidalis upper-width 18.71+2.42 18.34+2 66 18.27+1.86 18.21+1.97 0.786
Cavitas glenoidalis lower width 2544231 24.8223+2 85 25.29+2.31 26.16+3.66 0.268
Cavitas glenoidalis curvature radius 4441546 42.76+5.06 42.18+£5.04 47.76+4.31 0.001
Critical shoulder angle 38.19+4.98 40.7824.45 38.36+4.05 39.51+4.47 0.005
Cavitas glenoidalis inclination 82.45+4.80 82.77+4.93 80.31+4.57 84.68+5.16 0.003
Cavitas glenoidalis version -2.97+4 .20 -3.77+3.97 -2.74+3 86 -3.72+4 46 0458

DISCUSSION

As the longest and thickest bone of the upper limihigh accuracy in sex determination (Tellioglu & Karakas,,
the humerus is among the fundamental structures that foR®13). Because of its durability, the humerus can be protected
the articulatio humeri with the scapula and the articulatiagainst chemical and physical effects for long periods,
cubiti with the radius (Standring, 2008; Arinci & Elhanmaking it a preferred bone in such studies (Frutos, 2005). In
2025). Proximal humerus fractures account for the vasite present study, morphometric parameters of the humeri
majority of humerus fractures (more than 75%), a conditicand glenoid cavity were examined in detail, and the
that stems from the structural weakness of the surgical nedleasurements were evaluated for sex differences.
(collum chirurgicum) region of the bone (Hansen, 20145tatistically significant differences were found in the vertical
Schumaier & Grawe, 2018). Evaluating the anatomicaind transverse diameters of the humeri in males. Similarly,
structures of the humerus, along with the muscular anlde superoinferior diameter of the glenoid cavity was
neurovascular structures passing through this region, ismeasured larger in males than in females. These differences
great importance in orthopedic and traumatic surgicare important for the personalized design of shoulder joint
planning (DelLudeet al., 2007; Deyet al., 2018). prostheses and surgical applications. The results provide
Morphometric analyses are widely used today in botteference values for both clinical decision support systems
forensic medicine and anthropological studies and provided forensic medicine applications.
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The caput humeri is a critical structure for the rangepresents the angle that the glenoid makes with the scapula
of motion and joint stability of the shoulder joint.and has a value range of approximately 0-10 degrees (van
Morphometric differences in this region directly impactle Buntet al, 2015). GV has been given to be associated
functional outcomes, particularly in surgical procedurewith pathologies such as rotator cuff tears and glenohumeral
such as prosthesis placement, fracture fixation, and rotabastability (Tétreaulet al, 2004). Also, it has been reported
cuff repair (Pearl & Volk, 1996). When the results obtainethat excessive retroversion or inclination of the glenoid may
regarding the measurements of the caput humeri wdead to component placement failure in shoulder
evaluated in the present study, it was found that the CHitthroplasty, increasing the risk of prosthesis instability,
measurements were especially compatible with the daarly loosening, and implant failure (Farrenal., 2006;
obtained from the studies of Surabal (2022), Cabezas Shapiroet al., 2007). For this reason, preoperative
etal (2016) (East Asian population), and Sahal (2020). evaluation of GV is of great clinical importance (Bodanki
CHI measurements were measured as an average of 50€2al, 2021). GV can be influenced by various individual
in the present study, which is significantly different fronvariables, such as sex, age, handedness, and ethnicity
the 133.8 value reported by Satat al (2020). However, (Matsumurat al, 2014; Piponoet al, 2016). Maintaining
this difference is because of the different definition of thglenoid version within normal limits has been shown to
measurement direction and reference plane of the angle@duce stress and wear on the glenoid component after
both studies. While the external angle between the humeaathroplasty (Strausst al, 2009; Gategt al, 2020). In
head and the long axis of the humerus was measured intiiis context, careful evaluation of the GV is essential for
Sahuet al. (2020) study, the internal angle between thboth early diagnoses of pathologies and successful surgical
same structures was evaluated in the present study. For tanning. Studies by Mizunet al. (2017) and Piponost
reason, it shows that the measurement difference dk (2016), have demonstrated that glenoid version varies
definitional. On the other hand, the mean curvature diametmtween sexes and different ethnic groups. The present
of the caput humeri in the present study was found to btudy yielded similar results to other studies in the literature
47.73 mm, and 23.87 mm when calculated as radius, whiggarding CG width measurements. The GCI and CGV
is higher than that of Cabezstal (2016), falling between values obtained in the present study showed similar results
the mean values of 22.3 mm in the East Asian populatiém the study conducted by Mizued al. (2017). Of these
and 24.6 mm in the North American population reportegheasurements, the GCI was compared to the French
by. The results indicate that the Turkish population differgopulation reported in the Mizuret al. (2017) study, and
morphometrically from both populations and that regiorthe CGV was compared to the Japanese population reported
specific reference values should be taken into accountimthe same study. This result is highly consistent with the
prosthesis planning (Cabezstsal, 2016)(Table IV). results of the present study. This suggests that these

parameters may vary depending on geographical or ethnic

Glenoid dimensions and angular parameters (glendiactors (Table V). According to our results, the CGH and
version and inclination) are directly related to shoulder joif@SA parameters were found to be above the mean values
biomechanics (Bodankt al, 2021). Glenoid version (GV) reported in the literature in both male and female

Table IV. Comparison of caput humeri measurements with other studies in the literature.

Studies Pespru bt i Capul Humeri Farameters
Capul Humeri Helgth, mm Radius of the Caput Humeri, mm Radius of Carvaiure of the Caput Humeri, mm
(FromalSagittal] {AxlalFrontalSaglttal)
M F M F M F
Surobo e al, {20XZ) Indanesia 165207 15.1:0.9 DF=44.3 £23 DF=38.7 +23 RF=129212 RF= 26+ | .6
DE=413 %1 4 D5=36.7 2.4 RE=217210 RE=19T7%13
Cabezas o af, (216} Moath Amerscs 197 =1.7 173 14 RFE=36x12
RA=127233
East Asia 180218 6.1 £1.6 RF=2234+189
RA=08z 16
Sahu ef al. {200 India 174214 1640k £1.5 DF=433:+22 DF=38.T+2.3 D13 MR = 0%
DE=412+1 9 D&E=36.T+24
Car Stuly Tuarkoy 1791 1353 1585 =15 CHD =4783:2.14 CHD =41212235 CHR=47.7321 53 CHR=41.1122.97
CHDS Pads 9213 59 CHDS P39 6822 52
CHDAP=44.7522.10 CHDAP=30.06:3 22
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Table V. Comparison of glenoid cavity measurements with other studies in the literature.

Studies Population Glenoid Cavity Par ters
Glenoid Cavity Height, Glenoid Cavity Width, mm Glenoid Cavitas Version of the glenoid
mm Inclination, degrees cavity, degree
(Top/Middle/Bottom)
M F M F M F M F
37.642.1 326426 200+1.9 17.6£1.9 74009 73.9:1.1 -12.3=1.1 -124+£1.2
Surato Indonesia
et al. (2022) - 27220 232122
38422 333424 UW=245+2 8 UW=21.7+2.6
North
America LW=30.5+22 LW=256=1.8
Cabezas et
al.(2016) 343426 319425 UW=212£19 UW=20.3+2.1
East Asia LW=25.722.1 LW=237225
31.8+2.1 299+1.9 24519 22.5x15 77842 81.5£59 -2.5+3.4 0543
Sahu India
etal.(2020) "%
Japan 353+1.8 31.4+1.8 27424 23.5+16 10.4+6.9 12.8+5.1 -1.6£5.6 -3.0x4.4
Mizuno
etal. (2017)  France 37319 33.5+1.8 28.7+2.1 24.7x1.7 10.2+6.1 10.6 £6.9 -6.2+4.5 -5.9+45
43482221 38.05+1.99 CGG CGG_ 20 94x1.89 B2.77£5.11 8163481  -2.64x4.12 -4.14£3.75
24.83£1.73
Our Study Turkey

CGG , 20.171.94

CGG_17.11x1.62

CGG | 27.60+1.88

CGG | 23.48x1.61

individuals. The CGH value was measured as 4248 The long-term success of implants used in the shoulder
mm in males and 38.83.99 mm in females. The CSA joint depends on a correct understanding of the anatomical
value was measured as 33%8®4° in males and 39.68.3°  characteristics of the glenoid cavity and incorporating
in females. This suggests that there is a certain increasindividual differences into surgical planning (lannetial.,
trend in anatomical measurements regardless of sex d@92). For this reason, a detailed evaluation of glenoid
that there may be structural differences specific to the stuthorphometry in different populations is of great clinical
sample (Tables V and VI). Although the CGH measuremeimportance. Bodanlgt al (2021), found the CGH value to be
is usually reported as radius in the literature, in this stud32.9+ 3.2 mm in their study on the Indian population, while
the same parameter was evaluated as diameter. This is amlthe present study, this value was 40+33.40 mm. This
a methodological difference and does not change the badifference is an indicator of morphological variation among
structural feature of the measurement. For this reason, ththnic groups and is particularly important for implant
difference was taken into account when comparing thpacement and prosthesis sizing. Glenoid width was found to
results with the literature and does not affect thlee lower in the present study compared to the Bodztrei
compatibility of the results with the general anatomicgP021) study. This suggests a narrower but longer glenoid
trend (Zumsteiret al, 2014; Sahet al, 2020; Zhanget cavity structure in Turkish
al., 2023) (Table VII). individuals. In terms of version, a
significant tendency toward
retroversion (-3.2% was detected in

Table VI. Comparison of critical shoulder angle measurements with other studies in mg present study, while neutral values

literature. (0.07) were reached in the Bodanki
Critical Shoulder Angle, degees ;
Studies Population 9 e et al (202_1)_stud_y._ Retr(_)ver5|on of
M F the glenoid is clinically important,
Cabezast al, 2016) North America 27.145.0 283246 Pparticularly in terms of posterior
abezaet al. ; .
East Asia 320442 340446 instability, ano_i should be_ _car_eful_ly
, evaluated for implant positioning in
Sahuet al. 020) India 34.1+4.1 355445 surgical procedures such as total
Our Study Turkey 38.98+4.94 39.63t43  gshoulder arthroplasty (Surotd al,
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Table VII. Comparison of measurements of the radius of curvature of the glenoid  In conclusion, the present study

cavity with other studies in the literature. evaluated the humeral head and neck lengths,
Studies Population Glenoid cavity curvature radius, MM humeral head diameter and radius
Zumsteinet al. 014) West 28.246.8 measurements, and glenoid version angles in
Zhanget al. (2023) Chinese 23.49+2.48 healthy individuals in detail, and the resulting
Sahuet al. (2020) India 23.343 4 data were analyzed considering demographic

variables such as age and sex. The results
contribute to the normative measurements of
these anatomical structures and can be used as
2022). lannottet al (1992) conducted a study to measure theeference data in clinical practice, particularly in shoulder
dimensions of the humeral head and glenoid articular surfacesgery and prosthesis planning. In preoperative planning for
in the shoulder joint and to define the basic glenohumersthoulder surgery, the scapula, its relative angles, and glenoid
relationships. They emphasized the biomechanical importangersion values are crucial for the accuracy of the surgical
of selecting a glenoid radius ~2—-3 mm larger than the humermysproach and the success of implant placement. These angles
and the need for a wider range of size options in prosthesist only ensure accurate assessment of anatomical alignment
design and sizing. In their study evaluating the anatomy bfit also allow the surgeon to be prepared for potential
the glenoid cavity and the suitability of implants in this regiosomplications that may be encountered during the operation.
for their population, Slocunet al. (2021), stated that For this reason, careful analysis of parameters such as scapular
preoperative shoulder CT scans can provide a general ideamaflination and scapulothoracic angle, particularly when
glenoid morphology for surgical planning, and that variouassessing the spatial orientation of the glenoid, appears to be
precautions can be taken during surgery by optimizing glenaititical for improving surgical outcomes.

implant fixation. In the present study, by presenting detailed
glenoid and humeri measurements specific to the Turki$hZzCAN, B.; POLAT, S.; BOLGEN, C.; OKSUZLER, M. &
popu|a’[i0n’ the results draw attention to morph0|ogicé$OKER, P. Evaluacion anr?\témica y _radiolég_ica_-morfométrica de
variability related to both age and sex, and are consistent wifabeza del humera y cavidad glenoidea en individuos sands.

the literature emphasizing that individual anatomy should l%orphc"" 44(2)720-729, 2026.

taken into account in implant planning. Tellioglu & Karakas RESUMEN: El estudio tuvo como objetivo evaluar
(2013) conducted a study in Turkey using morphometrignatomica y radiologicamente, desde una perspectiva morfometrica,
methods on the humerus to demonstrate sex differences #sghumeros y la cavidad glenoidea en individuos turcos sanos, y

determine the best discriminatory variables, and found th(‘jjﬁterminar valores de referencia especificos para la poblacién turca

. mediante el analisis de las posibles relaciones entre estas estructuras
these r_no,rpho,met_r'c measurements allowed for, S os efectos de las variables demogréficas. Se examiné a un total de
differentiation with high accuracy. Frutos (2005) also aimegyg individuos sanos (80 hombres y 110 mujeres) de entre 20 y 60
to determine sex using a series of morphometric measuremeiss de edad con imagenes de tomografia computarizada disponibles.
(e.g., maximum head diameter, midshaft circumferencé&k evaluaron las posibles relaciones entre la morfometria de la cabeza
diameters, epicondylar width, humerus length) taken froge! himero y la cavidad glenoidea en individuos turcos sanos, y las

adult humeri in a group of individuals of Guatemalan origiﬁwedluones morfométricas de estas estructuras también se

and demonstrated that population-specific humerus mem{%%rrelacionaron con variables demograficas. Se midieron el diametro

h high discrimi . d N Irontal del humero, la longitud del himero, la inclinacién del humero,
ave very high discriminatory power in sex aetermination. Ql_radiodelhumero,eldiémetrosagitaldel hdmero, el diametro axial

this context, the measurements of the hur_ner_i cap and glengidl humero, la altura glenoidea, el ancho medio glenoideo, el ancho
cavity obtained in the present study also indicated sex-basggberior glenoideo, el ancho inferior glenoideo, el radio de curvatura
morphological differences, with significantly higher valueglenoidea, el angulo critico del hombro, la inclinacion glenoideay la
observed in males for all parameters except CHI, CSA, aM@rsion glenoidea. Las mediciones morfométricas de la cavidad
CGV. These results are consistent with the literature supporti§0idea ¥ 1a cabeza del humero demostraron correlaciones

the discriminatory power of bone metrics in sex discriminatio significativas con las variables demogréficas. Cuando se evaluaron
yp T escapula y las estructuras relacionadas en diferentes grupos de

edad, se observaron cambios significativos relacionados con la edad
The present study had several limitations. Firstlyn los siguientes parametros: inclinacién del htimero, diametro del
because of its retrospective design, demographic data weéenero en el plano axial, inclinacién glenoidea, radio de curvatura
not available. Secondly, because only healthy individuati la cavidad glenoidea y angulo critico del hombro (p<0,05). Se

were included, comparisons with individuals withebservaron diferencias significativas relacionadas con el sexo en las

pathological conditions were not possible. Also, the age ranﬁgqm'ones de la cabeza humeral y caviad glenoidea, excepto en la

f 20-60 luded th f inacion de la cabeza del himero, el angulo critico del hombro y
o -60 years precluded the assessment of anatomigglersin de la cavidad glenoidea, con valores mas altos en hombres.

variations in younger or older individuals. All these_os parametros de configuracién axial no mostraron diferencias
limitations necessitate caution in interpreting the results. significativas entre sexos (p>0,05). Los resultados del estudio
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Int. J. Morphol., 44(2)20-729, 2026.

contribuyen a las mediciones normativas de estas estructuRigonov, H. |.; Savin, D.; Shah, N.; Esposito, D.; Schwartz, B.; Moretti, V.

anatémicas y pueden utilizarse como datos de referencia en la practica& Goldberg, B. Glenoid version and size: does gender, ethnicity, or

clinica, particularmente en cirugia de hombro y planificacién body size play a rolemt. Orthop., 40(11p347-53, 2016.

protésica. Se ha demostrado que un andlisis cuidadoso de paramétfdy: D-: Joshi, M.; Rathod, V.; Nathani, P.; Valavi, A. S. & Jagiasi, J. D.

como la inclinacién escapular y el angulo escapulotoracico, al evaluar S€OMetric analysis of the humeral head and glenoid in the Indian
. L. . . . population and its clinical significanc#sES Int., 4(4992-1001, 2020.

la orientacion espacial de la cavidad glenoidea, es fundamental PLA" A - Dincel Y. M. Giinavdin. B.- Ceti o - ;
. o VA cel, Y. M.; Glnaydin, B.; Cetin, M. U.; Ozcaglayan, O. & Bilsel,

mejorar los resultados quirdrgicos. K. Assessment of the glenoid morphology based on demographic data

in the Turkish populatiorBiomed Res. Int., 2028736136, 2020.
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