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        Abstract  

  The shoulder joint is one of the most important joints in 

the human body. The lateral angle of the scapulae becomes 

broadened and forms the glenoid cavity, which articulates 

with the head of the humerus to form the shoulder joint. This 

paper studies morphological features of the glenoid cavity 

and measures various dimensions of the glenoid in dry 

human scapulae bone that are important to designing proper 

glenoid prostheses for total shoulder arthroplasty. This study 

was done on 40 dry human scapulae to study the parameters 

of the glenoid cavity (superior-inferior diameter, anterior-

posterior diameter, and shape of the glenoid cavity). The 

results illustrated that the superior-inferior diameter of the 

glenoid on the right side was 35.85 ± 2.15 mm and 34.41 ± 

1.75 mm on the left side. The glenoid shapes were pear, with 

50 % on the right side and 45 % on the left, inverted comma, 

with 40% on the right and 45 % on the left, and oval, with 15 % 

on the right and 15% on the left. Anatomical variations of the 

glenoid cavity are important for understanding the various 

diseases of the shoulder joints and in the design of glenoid 

components for total shoulder arthroplasty.                  
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1. Introduction 

The shoulder joint is the most dynamic joint in the body. It is a ball-and-socket joint in which 

the humeral head is attached to the glenoid fossa (Yoon et al., 2020). The scapulae are paired bone 

of the shoulder girdle, they are situated postero-lateral over the chest wall and extend from the 

second rib to the seventh rib (Singh et al., 2019). The glenoid cavity is a shallow, comma-shaped 

mark on the lateral angle of the scapula, which articulates with the head of the humerus to form 

the glenohumeral joint. (Drake et al., 2020) The surface of the glenoid cavity is covered with hyaline 

cartilage and its margins are slightly raised, which gives attachment to the glenoid labrum. The 

glenoid labrum is a fibrocartilaginous structure that deepens the cavity (Saha & Vasudeva, 2020). 
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The Glenoid cavity has a variable morphology due to the presence of a notch on its anterosuperior 

side of the glenoid rim (pear-shaped, oval, or inverted comma shape) (Vardhan et al., 2019). 

The knowledge of normal anatomical features and variations in the shape and size of the 

glenoid cavity is important to understand the mechanics of the shoulder joint. This information has 

clinical application in shoulder arthroplasty, glenohumeral instability, and rotator cuff tear 

management (Yadav et al., 2019). 

 It is important to know the morphological and morphometric variations of the glenoid fossa to 

understand and diagnose dislocations of the joint and diseases of the shoulder joint. It may also help 

to choose the appropriate size of the prosthesis in shoulder arthroplasty and reduce the morbidity 

associated with this (Singh et al., 2019). 

2. Materials and Methods 

In this study, human adult dry scapulae bone 40 (20 right and 20 left) of unknown sex and age 

were collected from the anatomy departments of the Sohag Faculty of Medicine, Assiut Faculty of 

Medicine, and Qena Faculty of Medicine. Only scapulae with a clear and intact glenoid cavity were 

used for the study. Bones with gross damage or anomalies were excluded from the study. The 

following parameters of the glenoid cavity were studied: 

2.1. Morphological parameters 

2.1.1. The shape of the glenoid cavity 

Shapes of the glenoid cavity were classified based on presence or absence of notch on the 

anterior margin of fossa, these are oval shape when an absence of notch, Pear shape when a 

presence of an indistinct notch, and Inverted comma shape when a presence of distinct notch.  

(Khalkar et al., 2020) 

2.1.2. Morphometric parameters 

2.1.2.1. Superior-Inferior glenoid diameter (SI) 

The maximum distance from the inferior point on the glenoid margin to the most prominent 

point of the supraglenoid tubercle (Rajput et al.,2012). 

2.1.2.2. Anterior-Posterior glenoid diameter (AP-1) 

The maximum breadth of the lower half of the glenoid cavity (Kumar, 2017). 

2.1.2.3. Anterior-Posterior glenoid diameter (AP-2) 

The maximum breadth of the upper half of the glenoid cavity. (Khalkar et al., 2020)  

Method of measurement: All morphometric parameters were measured by using a Vernier caliper 

in millimetres with an accuracy of 0.01 mm (Singh et al., 2019).  

2.2. Statistical analysis 

 All the measurements were analyzed by using SPSS version 16. Statistical evaluations were 

performed for each measurement (mean values and standard deviation of the mean). 

The student comparison t-test and value were performed to determine if there was a significant 

difference between the right and left sides (Khalkar et al., 2020).  

Correlation was considered significant at p-value < 0.05 and highly significant at p-value < 0.01 

and non-significant at p-value > 0.05 (Emad et al., 2017).  

3. Results 

In this study, 40 dry human scapulae of unknown age and sex were studied, of which 20 were 

right scapulae and 20 were left scapulae. 

3.1. various shapes of the glenoid 

 In our study, various shapes of the glenoid cavity and the percentage of incidence were rec-

orded. The pear shaped 50 % on the right side and 45 % on the left side, with an indistinct notch. 
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The inverted comma-shaped glenoid was 35% on the right side and 40 % on the left side. The oval 

shape glenoid was 15 % on the right side and 15 % on the left side (Table 1, and Figure 1, 2, and 

3)        

Table 1. Comparison between shape of glenoid cavity on right and left side 

Shapes    Right  Left 

Pear 50 % 45 % 

Inverted comma 35 % 40 % 

Oval 15 % 15 % 

 

 
      A. Comma shape              B. Pear shape               C. Oval shape 

Figure 1. Various shapes of the glenoid cavity 

Figure 2. Shapes of glenoid cavity on right side 
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Figure 3. Shapes of glenoid cavity on left side 

3.2. Morphometric parameters of the glenoid cavity  

 In this study, Superior-Inferior (SI) glenoid diameter on the right side ranged from 31.03 to 

39.21 mm, with a mean of 35.85 ± 2.15 mm and on the left side ranged from 32.38 to 37.17 mm, 

with a mean of  34.41 ± 1.75 mm, Anterior-Posterior glenoid diameter (AP-1) on the right side, var-

ied from 21.74 to 28.93 mm, with a mean of 25.02 ± 1.99 mm, and on the left side, (AP-1) diameter 

varied from 21.60 to 27.10 mm, with a mean of 24.36 ± 1.45 mm, and Anterior-Posterior glenoid 

diameter (AP-2), on the right side ranged from 15.53 to 21.39 mm, with an average of 18.66 ± 1.43 

mm, on the left side, (AP-2) diameter ranged from 15.22 to 21.17 mm, with an average of 18.15 ± 

1.61 mm. There was a right to left on the AP-1 and the significant difference in the SI diameter of 

the right side compared to the left side and no significant change from AP-2 diameters. (Figure 4, 

and Table 2).  

Table 2. shows the mean SI diameter, AP-1 diameter, and AP-2 diameter of the glenoid cavity. 

      Mean of SI diameter   Mean of AP-1     Mean of AP-2 

 Right        35.85 ± 2.15 mm       25.02± 1.99 mm 18.66 ± 1.43 mm 

 Left         34.41 ± 1.75 mm       24.36 ± 1.45 mm     4.15 ±1.61 mm 

 

 

Figure 4. shows the mean of SI diameter, AP-1 diameter, and AP-2 diameter of the glenoid cavity. 
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4. Discussion 

 In the current study, the various dimensions and incidence of various shapes of the glenoid 

cavity have been measured and compared with other studies (Rajput et al., 2012). 

 In the present study, a pear shaped glenoid was found in 50 % of the samples on the right side 

and 45 % on the left side, which was the most common type we observed. The second most common 

type was the inverted comma, which was found at 35 % on the right side and 40 % on the left side, 

and the oval shape was found at 15 % on the right side and 15 % on the left side. 

 In the study done by Mamatha et al. (2011) the pear shaped glenoid cavity was 46 % on the 

right side and 43 % on the left side, the inverted comma was 34 % on the right side and 33 % on the 

left side, and the oval shape was 20 % on the right side and 24 % on the left side,( Rajput et al., 2012) 

recorded that pear shape glenoid cavity was 49 % on the right side and 46 % on the left side, inverted 

comma was 35 % on the right side and 39 % on the left side and oval shape was 16 % on the right 

side and15 % on the left side, in Akhtar et al. (2016 ) recorded that the pear shaped glenoid cavity 

was 51.59 % on the right side and 49.02 % on the left side and the inverted comma was 34.92 % on 

the right side and 37.25 % on the left side, and the oval shape was found at 13.49 % on the right 

side and 13.73 % on the left side, Shubhangi B. et al. (2018) observed that a pear shaped glenoid 

cavity was found at 50 % on the right side and 52.38 % on the left side and an inverted comma which 

was found at 30 % on the right side and 38.1 % on the left side, and an oval shape was found at 20 % 

on the right side and 9.52 % on the left side, and these were near to our study. 

In the present study, the average of Superior-Inferior (SI) diameter of the right glenoid was 

35.85 ± 2.15 mm and that of the left glenoid was 34.41 ± 1.75 mm. The right glenoid value was 

slightly higher than the left. Our findings of the (SI) diameter of the right glenoid were nearer to 

those of Kavita et al. (2013) in which, the (SI) diameter of the right glenoid was 35.2 ± 3.0 mm and 

the left glenoid was 34.7 ± 28 mm and Sarwar et al (2017) in which (SI) diameter of the right glenoid 

was 35.22 ± 3.26 mm and the left glenoid was 34.53 ± 3.21 mm and Shubhangi B. et al. (2018) (SI) 

diameter of the right glenoid was 35.55 ± 3.48 mm and the left glenoid was 35.04 ± 3.61 mm. 

In studies done by Wael Amin et al. (2015) the (SI) of the right glenoid was 38.88 ± 2.63 mm 

and the left glenoid was 39.01 ± 2.49 mm, and in Akhtar et al. (2016) the right glenoid was 36.03 ± 

3.15 mm and the left glenoid was 35.52 ± 3.12 mm which were higher than in our study. 

In this study, the mean of the AP-1 diameter of the right glenoid was 25.02 ± 1.99 mm and that 

of the left glenoid was 24.36 ± 1.45 mm. The right glenoid value was slightly higher than the left. 

The mean of AP-2 diameter of the right glenoid was 18.66 ± 1.43 mm and that of the left glenoid 

was 18.15 ± 1.61 mm. 

Kavita et al. (2013), found that the AP-1 diameter of the right glenoid was 25.07 ± 2.7 mm and 

the left glenoid was 24.9 ± 2.0 and the AP-2 diameter of the right glenoid was 16.8 ± 1.8 mm and 

the left glenoid was 16.3 ± 2.0, in Sarwar et al. (2017) noticed that the AP-1 diameter of the right 

glenoid was 23.95 ± 2.78 mm and left glenoid was 23.64 ± 2.3 mm, the AP-2 diameter of the right 

glenoid was 16.16 ± 2.38 mm and left glenoid was 15.34 ± 2.17 mm, Shubhangi B. et al. (2018) found 

that the AP-1 diameter of the right glenoid was 22.51 ± 2.51 mm and the left glenoid was 22.81 ± 

2.88 mm, Wael Amin et al. (2015) recorded that, the AP-1 diameter of the right glenoid was 21.33 ± 

2.49 mm and the  left glenoid was 21.69 ± 2.06 mm and the AP-2 diameter of the right glenoid was 

28.31 ± 2.38 mm and the left glenoid was 27.99 ± 2.55 mm and Akhtar et al. (2016), found that the 

AP-1 diameter of the right glenoid was 23.67 ± 2.53 mm and the left glenoid was 23.59 ± 2.47 mm 

and the AP-2 diameter of the right glenoid was 16.30 ± 2.16 mm and the left glenoid was16 ± 2.34 

mm. 
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5. Conclusion 

 The knowledge of normal anatomical features and variations in the shape and size of the 

glenoid cavity is important for a complete understanding of the mechanics of the shoulder joint. 

This information has clinical application in shoulder arthroplasty, gleno-humeral instability, and 

rotator cuff tear management. It may also help to choose the appropriate size of the prosthesis in 

shoulder arthroplasty. 
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 الملخص العرب   

  ال 
 
  وملائمته للوظيفة ف

قاب 
ُ
نسان دراسة شكلية وقياسية على الجوف الح  

 1زهراء اسماعيل و  ، 1، سلوى عويس2، احمد جلال*1ماري الكسان

 

ي    ح الادمي وعلم الاجنة1 ي،  قسم التشر   82524مصر ،سوهاج ،جامعة سوهاج  ،كلية الطب البشر
ي    ح الادمي وعلم الاجنة2 ي  ،قسم التشر  مصر  ،أسيوط ،جامعة أسيوط ،كلية الطب البشر

 marymelad159@gmail.comل: ئو الباحث المس *

 

ي من      
ي جسم الإنسان ويتكون التجويف الحقان 

اتساع الزاوية الجانبية للكتف   يعتبر مفصل الكتف من أهم المفاصل ف 

ي يتمفصل مع رأس عظم العضد لتكوين مفصل الكتف  
وهذا البحث يدرس السمات المورفولوجية للتجويف  والتجويف الحقان 

الدراسة هذه  .وتمت  ي  البشر الكتف  ي عظم 
ف  ي 

للحقان  المختلفة  الأبعاد  وقياس  ي 
لدراسة   40بجمع   الحقان  ي جاف  كتف بشر

( واظهرت الدراسة ان القطر العمودي  للح ي
ي )القطر العمودي ، القطر المستعرض، وشكل التجويف الحقان 

ي  التجويف الحقان 
قان 

ي    1.75±    34.41ملم و    2.15±  35.85على الجانب الأيمن  
ى ف  ملم على الجانب الأيش وكانت الأشكال الحقانية عبارة عن كمبر

ي 45٪ على الجانب الأيمن و  50
ي 45٪ على اليمي   و 40٪ على اليسار ، وفاصلة مقلوبة ف 

٪ على 15٪ على اليسار ، وبيضاوية ف 

ي تصميم  ٪ على اليسار وا15اليمي   و  
ي مهمة لفهم الأمراض المختلفة لمفاصل الكتف وف 

يحية للتجويف الحقان  لاختلافات التشر

 .  المكونات الحقانية من أجل تقويم مفصل الكتف الكلىي
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