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Abstract 

Background :The anatomical basis and variations of shape and size of glenoid cavity of scapula is of fundamental 
importance in understanding the rotator cuff disease, shoulder dislocation and to decide the proper size of the 
glenoid component in the shoulder arthroplasty The factors which pose to shoulder instability include 
abnormalities in the size, shape, and orientation of the articular surfaces; disruptions of the capsule, gleno-humeral 
ligaments, or labrum; the inadequacy of the short rotator muscles, particularly the subscapularis.  
Objective: We studied Morphometrical diameters and shapes of the glenoid cavity with labrum attached and 
without labrum. Therefore, glenoid dimensions and version are vital while a surgeon prepares to resurface the 
glenoid during shoulder arthroplasty and discuss the clinical correlation in detail. 

Material and Methods: The study was done on 21 human cadavers (42 shoulder joints), paired adult human 
scapulae. Measurement of superior to inferior diameter(mm) of the glenoid cavity with labrum attached ( A-B mm) 
and without  labrum attached ( a-b mm). Measurement of Anterior to posterior diameter(mm) of the glenoid cavity 
of lower side with labrum attached (C-D mm) and without labrum attached (c-d mm). Measurement of Anterior to 
posterior diameter(mm) of the glenoid cavity of lower side. Measurement of Anterior to posterior diameter(mm) 
of the glenoid cavity of upper side with labrum attached ( E-F mm) and without labrum attached (e-f mm). shape 
of the Glenoid Cavity and Thickness of the glenoid labrum were measured. 
Results: Of the 21 human cadavers (14 Male and 7 Female) , (42 shoulder joints) respectively. It was also observed 
that A-P diameter with labrum was higher in males as compared to females and the thickness of labrum was higher 
in females. A-P diameter of glenoid cavity without labrum was significantly higher in males as compared to females. 
Right side (P=0.05), and Left side (P=0.0216) ) Comparison of with and without labrum groups with respect to 
shape right  
Out of the total 42 glenoid cavity samples examined with labrum in 14 males, the incidence of IC shape was 33.33 
percent, O- 23.81 percent, P-were 9.52 percent, and round were 0.00 percent. And without labrum in males were 
observed to have incidence of IC shape was 33.33 percent, O- 23.8 1percent, P-were 9.52 percent, and round were 
0.00 percent. 
Conclusions: The glenoid dimensions and version are vital while a surgeon prepares to resurface the glenoid 
during shoulder arthroplasty and clinical correlation in detail. 
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Introduction 
The study was done to determine various 
anthropometric measurements of scapula and 
glenoid cavity including the variations of its 
shape. The vertical diameter of the glenoid 
cavity is the longest and it is broader below than 
above. The surface is covered with hyaline 
cartilage in the fresh state and its slightly raised 

margins give attachment to a fibrocartilaginous 
structure –The glenoid labrum which deepens 
the cavity. 
 
The scapula is a thin, triangular plate of bone 
which lies at a tangent to the posterolateral 
surface of the thorax. It has a long, slightly 
thickened, medial border which meets the thin, 
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Concave, superior border at the superior angle 
and markedly thickened lateral border at the 
inferior angle. The lateral angle is the thickest 
part of the bone. It is truncated, the end forming 
the shallow, pear- shape glenoid cavity which is 
continuous with the rest of the neck, and faces 
anterolaterally to articulate with the 
hemispherical head of the humerus.1 
The glenoid rim presents a small notch on its 
anterior and upper part. 
(1) The glenoid notch prevents the attachment 

of fibro-cartilaginous glenoidal labrum to 
the glenoidal rim, which can be detached 
leading to Bankart, s lesion 

 
A knowledge of the shape and morphometry of 
glenoid fossa is essential for treating glenohumeral 
osteoarthritis. 2 The glenoid rim presents a small 
notch on its anterior and upper part.  The 
glenoid notch prevents the attachment of fibro-
cartilaginous glenoidal labrum to the glenoidal 
rim, which can be detached leading to Bankart, s 
lesion.3 

 
The anatomical basis and variations of shape 
and size of glenoid cavity of scapula is of 
fundamental importance in understanding the 
rotator cuff disease, shoulder dislocation and to 
decide the proper size of the glenoid component 
in the shoulder arthroplasty. Total shoulder 
replacement is also being used as treatment. (1) 
Today’s gold standard for primary glenoid 
replacement is a cemented all-polyethylene 
component t .4 The GC provides a vertical axis 
for the movement of the head of humerus during 
abduction and when the arm is raised to the 
shoulder height, the head slides into the smaller 
upper part of glenoid cavity which is deepened 
by glenoid labrum. 5 The glenoid rim presents a 
notch in its antero-superior part, due to which 
various shapes of glenoid cavity are described 
like pear-shaped, oval or inverted comma shape 
. 6,7,8. Studies done on soft tissue specimens have 
shown that when the glenoid notch is distinct, 
the glenoid labrum is often not attached to the 
rim of the glenoid at the site of the notch. This 
can be a predisposing factor in anterior 
dislocation of shoulder joint. Studies have also 
reported that the glenoid inclination is 
associated with full thickness rotator cuff tears. 
The basic modalities of treatment include repair 
of labrum, reinforcement of capsule by an 
overlapping repair and rearrangement of 

anterior muscles. Total shoulder repair is also 
being used as treatment .9 the factors 
contributing to stability the shoulder joint are 
the deepening of the glenoid cavity by the 
glenoid labrum; the suprahumeral support 
provided by the coracoacromial arch, the 
capsule is strengthened by the fusion of tendons 
of rotator cuff muscles and glenohumeral and 
coracohumeral ligaments. 10 The two most 
common shoulder pathologies that necessitate 
surgery are instability, such as recurrent 
anterior dislocation of the shoulder. 11 The 
Gleno-humeral joint is a multi-axial ball-socket 
synovial joint. In 75% of subjects, the glenoid 
fossa is retro tilted to about 7.4 degrees in 
relationship to the plane of the scapula. This 
relationship is important in maintaining 
horizontal stability of the joint and hence 
counteracting tendency toward anterior 
displacement of the humeral head .12,13,14. The 
normal glenoid morphology is described as pear 
shaped and only when glenoid loose enough 
anterior-inferior bone assume the shape of an 
inverted pear. A bone loss of more than 21% 
would cause instability despite soft tissue 
repair. 15.  The factors which pose to shoulder 
instability include abnormalities in the size, 
shape, and orientation of the articular surfaces; 
disruptions of the capsule, gleno-humeral 
ligaments, or labrum; the inadequacy of the 
short rotator muscles, particularly the 
subscapularis. 16,17. Joint instability subsequent 
to shoulder arthroplasty is one of the common 
complications reported to occur in up to 18.2% 
of cases.18 Glenoid component fixing without 
correction of glenoid version and can lead to 
decentring of metallic humerus ball resulting in 
wearing of glenoid component and failure; 
rocking horse phenomenon. 19. 

 

Therefore, glenoid dimensions and version are 
vital while a surgeon prepares to resurface the 
glenoid during shoulder arthroplasty.20 

 

Materials and methods 
 
Study design: Observational study 
 
Study setting: This study was conducted in the 
Department of Anatomy, Jawaharlal Nehru 
Medical College Belagavi Karnataka India.  
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Study participants: The study was done on 21 
human cadavers (42 shoulder joints), paired 
with adult human scapulae. Ethical Considerations: 
Prior written consent was obtained, and legal 
documentation was completed by the body 
donors, expressing self-willingness to donate 
their body to the medical field. 
 
Inclusion criteria: Shoulder joints with: 
Different shapes of glenoid cavity, with the 
fibrocartilaginous glenoid labrum. 
 
Exclusion criteria: Shoulder joints with: 
Presence of irregularity in the cartilage. 
Presence of marginal ossification and/ or 
osteophytes. 
 
Methods: Deep surgical incision was taken at 30 
degrees to 45-degrees positions with the 
coracoid process and deltopectoral groove as 
land marks. The study was conducted in 2017 to 
2018. 
 
The measurements of glenoid fossa and glenoid 
labrum were taken. 
 Measurement of superior to inferior 

diameter(mm) of the glenoid cavity with 
labrum attached (i.e., A-B mm).  

 Measurement of superior to inferior 
diameter(mm) of the glenoid cavity without 
labrum attached (i.e., a-b mm). 

 Measurement of Anterior to posterior 
diameter(mm) of the glenoid cavity of lower 
side with labrum attached (i.e., C-D mm). 

 Measurement of Anterior to posterior 
diameter(mm) of the glenoid cavity of lower 
side without labrum attached (i.e. c-d mm). 

 Measurement of Anterior to posterior 
diameter(mm) of the glenoid cavity of upper 
side with labrum attached (i.e. E-F mm). 

 Measurement of Anterior to posterior 
diameter(mm) of the glenoid cavity of upper 
side without labrum attached (i.e. e-f mm). 

 Observation of the shape of the Glenoid Cavity. 
 Thickness of the glenoid labrum 

 
 
 
 
 
 
 

RESULTS     
Table: 1. Comparison of male and females in with labrum 
group with respect to different parameters by independent 
t test 

 
 

 
 
1) According to the readings and the below 
table,  
S-I (AB) diameter of the glenoid cavity on the 
right side with labrum varied of male 36.82 and 
female 35.49 respectively. And on left 36.17 and 
34.11 between male and female respectively. 
 
The A-P (CD) of glenoid cavity with labrum on 
right side with labrum varied from male 27.90 
and female 26.77 respectively. And on left side it 
varied from 29.04 and 26.95 in between males 
and females respectively. 
 
The A-P (EF) diameter of glenoid cavity with 
labrum on the right side of male 24.61 and 
female 22.66. And that on the left side it varied 
from 23.72 to 21.39 in between male and female 
respectively. 
 
It was observed that S-I diameter with labrum 
was higher in males as compared to females 
It was also observed that A-p diameter with 
labrum was higher in males as compared to 
females. 
It was observed that the thickness of labrum 
was higher in females. 
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Table: 2) Comparison of male and females in without 
labrum group with respect to different parameters by 
independent t test 

 
*p<0.05 
 

 
 
2) According to the readings and the below 
table,  
S-I (AB) diameter of the glenoid cavity on the 
right side without labrum varied of male 38.15 
and female 35.76 respectively. And on left 37.91 
and 34.00 between male and female 
respectively. 
 
The A-P (CD) of glenoid cavity without labrum 
on right side varied from male 28.50 and female 
24.45 respectively. And on left side it varied 
from 27.72 and 24.76 in between males and 
females respectively. 
 
The A-P (EF) diameter of glenoid cavity without 
labrum on the right side of male 22.94 and 
female 21.88. And that on the left side it varied 
from 23.37 to 19.70 in between male and female 
respectively. It is observed that S-I diameter of 
the glenoid cavity without labrum was 
significantly higher in males as compared to 
females. (P=0.0285) 
 
It was also observed that A-P diameter of 
glenoid cavity without labrum was significantly 
higer in males as compared to females. Right 
side (P=0.05), and Left side (P=0.0216) 
 

Table 3: Comparison of male and females with respect to 
different parameters as a whole by independent t test   

 
*p<0.05 
 

 
 
3) In the present study the superior to inferior 
(AB) diameter of the glenoid cavity on the right 
side of both the male 37.49mm  and female to 
35.63 mm on and average respectively. 
 
And on the left side the superior to inferior (AB) 
diameter varied from male 37.04mm, and 
female was 34.06mm. In this study Anterior to 
posterior (CD) glenoid diameter on the right 
side of both male 28.20mm and female 25.61 
mm. And on the left side it varied i.e of male 
28.38mm in males and females25.86. In this 
study Anterior to posterior (EF) glenoid 
diameter on the right side of both male 
23.77mm and female 22.27 mm. And on to the 
left side of male 23.54 and that of females 
20.54 .It is observed that the vertical diameter 
was significantly higher  in males than in 
females (P=0.0201 and P=0.0316 respectively) 
 
It was also observed that A-P diameter was 
significantly higher in males as compared to 
females (P=0.0316) 
 
It was also observed that the thickness of 
glenoid labrum was higher in females. 
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Table 4: Comparison of with and without labrum groups 
with respect to shape right 

 
 
Figure: Comparison of with and without labrum groups 
with respect to shape right 

 
 
4) Comparison of with and without labrum 
groups with respect to shape right. 
 
Out of the total 42 glenoid cavity samples 
examined with labrum in 14 males, the 
incidence of IC shape was 33.33 percent, O- 
23.81 percent, P-were 9.52 percent, and round 
were 0.00 percent. 
 
And without labrum in males were observed to 
have incidence of IC shape was 33.33 percent, O- 
23.8 1percent, P-were 9.52 percent, and round 
were 0.00 percent. 
 
It was observed that there was no significant 
variations of the shape of the right side of the 
glenoid cavity without labrum in the males. 
 
When the same was observed in the females, the 
incidence of the shapes calculated with labrum 
of right side were IC shape was 4.76 percent, O- 
9.52 percent, P-were 14.29 percent, and round 
were 4.76 percent. 
 
And without labrum were IC shape was 4.76 
percent, O- 9.52 percent, P-were 14.29 percent, 
and round were 0.00 percent of the right side. 
 
From this it can be interpretated that the most 

common shapes observed in the males with 
labrum were   IC shape was 14.2 percent, P-were 
21.43 percent, of the right side. 
Whereas the most common shapes observed in 
the females with labrum were IC shape was 25 
percent, O-were 17.86 percent, of the right side. 
 
In females the incidence with labrum the shape 
of the glenoid cavity was: 
Were IC shape was 2.5 percent, O- 17.86 
percent, P-7.14 percent, and R -0.00 percent. 
And without labrum the incidence was IC shape 
was 2.5 percent, O- 17.86 percent, P-7.14 
percent, R-0.00 percent.  
 
From this it can be interpretated that on the left 
glenoid cavities examined of both male and 
female, the most common shapes observed in 
males with and without labrum were oval and 
pear shaped. 
 
And in females it was IC and oval with and 
without labrum respectively 
 
Table: 5Comparison of with and without labrum groups 
with respect to Shape left 

 
 
Figure: Comparison of with and without labrum groups 
with respect to Shape left 

 
 
5) Comparison of with and without labrum 
groups with respect to Shape left 
 
Comparison of male and females glenoid 
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cavities in with and without labrum groups with 
respect to the shape of left glenoid cavities were 
observed in males IC- 7.14%, O-14.29%, P-
21.43%, R-7.14%, these parameters were with 
labrum. 
 
And without labrum were observed to be in 
males IC- 7.14%, O-14.29%, P-21.43%, R-7.14%, 
these parameters were with labrum. 
 
So it can be interpretated that without labrum in 
males was also the same with respect to the 
males and females. 
 
Table:  6 Comparison of with and without labrum groups 
with respect to different parameters by independent t test 

 

 
 
6) Superior to inferior diameter of right (AB) 
glenoid cavity with labrum mean was observed 
36.38 and superior to inferior of right same 
without labrum mean was observed 37.35 and 
mean of superior to inferior left with labrum 
was 35.48 and without labrum was 36.60. 
 
 The mean values for Anterior to posterior right 
was (CD) of glenoid cavity with labrum was 
27.53 and without labrum was 27.15 and that of 
left with labrum was 28.34 and without labrum 
was 26.73. 
 
The mean values for Anterior to posterior of 
glenoid cavity right with labrum (EF) was 23.96 
and without labrum was 22.58 and that of left 
labrum was 22.94 and without labrum was 

22.14. 
Discussion:  
In our study, the most common shapes observed 
in the males with labrum were IC shape was 14.2 
percent, P-were 21.43 percent, of the right side. 
Whereas the most common shapes observed in 
the females with labrum were IC shape was 25 
percent, O-were 17.86 percent, of the right side. 
In females the incidence with labrum the shape 
of the glenoid cavity was: were IC shape was 2.5 
percent, O- 17.86 percent, P-7.14 percent, and R 
-0.00 percent. And without labrum the incidence 
was IC shape was 2.5 percent, O- 17.86 percent, 
P-7.14 percent, R-0.00 percent.  From this it can 
be interpretated that on the left glenoid cavities 
examined of both male and female, the most 
common shapes observed in males with and 
without labrum were oval and pear shaped. And 
in females it was IC and oval with and without 
labrum respectively. 
 
Table 1 Comparison of Superior to inferior diameter of 
right and left glenoid cavity by various author studies. 

 
 
Table 2 Comparison of Anterior to posterior diameter of 
the glenoid cavity by different Authors 

 
 
Table 1 Comparison of Superior to inferior 
diameter of right and left glenoid cavity by 
various author studies. 
 
Table 3 Comparison of Anterior to posterior diameter of 
upper side (i.e, E-F ) of glenoid cavity with other studies. 
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Table 4 Comparison of shapes of the glenoid cavity by 
different authors. 
In our present study one more shape Round was observed 
in one of left shoulder i.e 4.7% 

 
 
Conclusions:  
The anterior superior notch has deficient 
attachment of Glenoid labrum, the stability of 
the shoulder joint is weak and unstable at this 
point. So the orthopedic surgeons during 
shoulder joint arthroplasty can design a Glenoid 
cavity of oval shape or pear shape with the intact 
Glenoid labrum. So that stability of the shoulder 
joint is maintained. Therefore, glenoid 
dimensions and version are vital while a 
surgeon prepares to resurface the glenoid 
during shoulder arthroplasty and clinical 
correlation. 
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Photographs 
1. Superior to inferior diameter  with glenoidal 
labrum attached.(i.e, A-B) no-Right 

 


