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Abstract 
Introduction: Coracoid process is a part of scapula it plays an important role in shoulder function. 
It arises from the antero-lateral aspect of the scapula. The coracoid process is joined to clavicle by 
the coracoclavicular ligament. The coracoid process gives attachment to coracoacromial ligament, 
coracohumeral ligament, coracoclavicular ligament and provides attachment to coracobrachialis 
and the short head of biceps brachii muscles.  
Aim: To study the morphometric details of coracoid process of dried adult human scapula bones. 
Objectives: To study the dimensions of coracoid process of dried adult human scapula like length, 
breadth, thickness, base height and base width of coracoid process and coraco-glenoid distance, 
and the types of coraco-glenoid space. 
Design: Observational study. 
Materials and Methods: The study was done on 100 dried adult human scapula bones (50 right 
and 50 left) of unknown sex available in the Department of Anatomy, Osmania Medical College, 
Koti, Hyderabad, and other medical colleges in Telangana. Damaged bones were omitted from the 
study. Coracoid process was studied for the following dimensions length, breadth, thickness, base 
height and base width of coracoid process and coraco-glenoid distance by using digital vernier 
calipers and the types of coraco-glenoid space were observed. These parameters were compared 
on both the sides, the results were tabulated and subjected to statistical analysis.  
Results: The most predominant type of coraco-glenoid space was found to be the Type I - round 
bracket (63%) then Type II Square bracket (25%) and type III Fish hook (12%). All the parameters 
such as length, breath, thickness, base height, base width of coracoid process and coraco-glenoid 
distance have higher values on Right side when compared to left side but the difference was 
statistically insignificant (p value >0.05 is insignificant). 
Conclusion: The study of variation of dimensions of coracoid process provides valuable 
information regarding the role of these parameters in etiology of subcoracoid impingement 
syndrome. It will also help the radiologist and orthopedic surgeons for diagnosing various 
pathologies and plan for surgical procedure on coracoid process. Also useful in biomechanical 
engineering for designing implants for total shoulder replacement.  
Keywords: Coracoid Process, Base Height And Base Width Of Coracoid Process, Coraco-Glenoid 
Distance, Coraco-Glenoid Space. 
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Introduction 
The coracoid process is an osseous structure 
that projects forward and curves laterally, and 
arises from the superior border of the head of 
the scapula [1]. The coracoid process is joined 
to clavicle by the coracoclavicular ligament 
[2].The lateral border of coracoid process gives 
attachment to coracoacromial ligament and 
inferiorly to coracohumeral ligament. The tip 
of coracoid provides attachment to 
coracobrachialis and the short head of biceps 
brachii muscles. On the dorsal surface of 
coracoid process there is attachment of 
coracoclavicular ligament. Surgeons often 
refer the coracoid process as the "lighthouse of 
the shoulder" because of its proximity to major 
neurovascular structures such as the brachial 
plexus and the axillary artery and vein, its role 
in guiding surgical approaches, and its utility 
as a landmark for other important structures in 
the shoulder [3]. 
Aim: To study the morphometric details of 
coracoid process of dried adult human scapula 
bones. 

Design: Observational study. 
Materials and Methods 
The study was done on 100 dried adult human 
scapula bones (50 right and 50 left) of 
unknown sex available in the Department of 
Anatomy, Osmania Medical College, Koti, 
Hyderabad, and other medical colleges in 
Telangana. Damaged bones were omitted from 
the study. Coracoid process was studied for the 
following dimensions length, breadth, 
thickness, base height and base width of 
coracoid process and coraco-glenoid distance 
by using digital vernier calipers and the types 
of coraco-glenoid space were observed. These 
parameters were compared on both the sides, 

the results were tabulated and subjected to 
statistical analysis.  
Inclusion criteria: All dried adult Scapula 
bones (Non pathological bones) of both sides 
irrespective of sex and race. 
Exclusion criteria: Damaged bones were 
omitted from the study. 

Statistical Analysis 
Mean, Standard deviation and P value are 
calculated using Microsoft Excel for Microsoft 
365(Version 2111). 
The parameters taken were as follows: as 
seen in Fig-1 and Fig-2 
1. Length of coracoid process: Measured 

from the tip of the coracoid process to the 
anterior end of the scapular notch at the 
superior scapular border with the help of 
vernier calliper. 

2. Width of coracoid process: is the Antero-
posterior distance at the midpoint on 
superior surface of coracoid process with 
the help of vernier calliper. 

3. Thickness of coracoid process: is the 
supero-inferior distance 1cm posterior to 
the tip of coracoid Process with help of 
Vernier calliper. 

4. Base height: is the maximum supero-
inferior distance of the base i.e: Distance 
between supraglenoid tubercle to top of 
ascending portion of coracoid process [4]. 
measured with the help of Vernier calliper. 

5. Base width: is the maximum lateral-medial 
distance of the base measured with the help 
of Vernier calliper. 

6. Coraco-glenoid distance: distance 
measured from the anterior rim of the 
glenoid fossa, near supraglenoid tubercle 



International Journal of Toxicological and Pharmacological Research                          ISSN: 0975-5160, p-ISSN: 2820-2651 

 

Padmavathi et al.        International Journal of Toxicological and Pharmacological Research 
 252 

to the tip of the coracoid process measured 
with the help of Vernier calliper. 

7. Coraco-glenoid space was classified by 
Gallino et al [5] into 

- Round bracket (Type I) 

- Square bracket (II) 
- Fish hook (III)

 

 
Figure 1: Points of measurement of – Length of coracoid process, width of coracoid 

process, Thickness of coracoid process and Coraco-glenoid distance. T- Thickness, cgd - 
Coraco-glenoid distance. 

 

 
Figure 2: Points of measurements of – Base Height and Base Width of Coracoid Process. 

 
Results 
The present study was conducted on 100 dried 
adult human scapula bones (50 right and 50 
left) . The most predominant type of coraco-
glenoid space was found to be the Type I - 
round bracket (63%) then Type II Square 
bracket (25%) and then type III Fish hook 
(12%). In the present study the Mean Length 

(in mm) of Coracoid Process was 40.0±11.89 
and 39.24±2.29 on right and left side 
respectively. The Mean Breadth (in mm) of 
Coracoid Process was 14.08±2.24 and 
13.61±1.98 on right and left side respectively. 
The Mean Thickness (in mm) of Coracoid 
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Process was 8.23±2.85 and7.99±1.21 on right 
and left side respectively.  
The Mean Base Height (in mm) of Coracoid 
Process was 22.16±2.46 and 21.89±3.42 on 
right and left side respectively. The Mean Base 
Width (in mm) of Coracoid Process was 
10.59± 3.11 and 10.05±2.54 on right and left 
side respectively. The Mean Coraco-glenoid 

distance (in mm) was 27.3±1.5 and 26.1±3.3 
on right and left side respectively.  
All the parameters such as length, breath, 
thickness, base height, base width of coracoid 
process and coraco-glenoid distance have 
higher values on Right side when compared to 
left side but the difference was statistically 
insignificant (p value >0.05 is insignificant) as 
seen in Table-1 & 2 

Table 1: Types Of Coraco-Glenoid Space 
 Shape Total (%) 
Type- I (Round) 63(63%) 
Type -II (Square) 25(25%) 
Type -III (Fish Hook) 12(12%) 

 

 
Figure 3: Coraco glenoid space. 

 
Table 2: Obsevation Of Different Parameters Of Coracoid Process 

Parameter 
 

Mean± S.D(mm) Average Mean± SD(mm)  
 

P value 
 Right  Left 

Length 40.0±11.89 39.24±2.29 39.62±2.09 0.12 
Breadth 14.08±2.24 13.61±1.98 13.85±2.11 0.24 
Thickness 8.23±2.85 7.99±1.21 8.11±2.03 0.51 
Base Height 22.16±2.46 21.89±3.42 22.03±2.94 0.74 
Base width 10.59± 3.11 10.05±2.54 10.32±2.85 0.56 
Coraco-glenoid distance 27.3±1.5 26.1±3.3 26.7±2.4 0.17 
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Discussion 
Numerous procedures of open arthroscopic or 
surgical access to the shoulder refer to the 
coracoid Process hence it has been defined by 
Matsen et al as “the lighthouse of the shoulder” 
[6] and hence the study of variation of 
dimensions of coracoid process is significant. 
In the present study, the mean and standard 
deviation of length of coracoid process on the 
right and left side was 40.0±11.89 and 
39.24±2.29. The difference between the mean 
Length of Coracoid process was more on right 
then left side but it was found to be statistically 
insignificant as p value was found to be 0.12 (p 
value >0.05 is insignificant). 
The mean Length in the study done by Gumina 
et al [7] (1999) and Das SR et al [8] (2020),was 
almost similar when compared to the present 
study. 
The mean Length in the study done by 
Piyawinijwong et al [9] (2004), Coskun et al 
[10] (2006) and Verma U et al [11] (2017) was 
lesser when compared to the present study. 
The mean Length in the study done by Gallino 
et al [5] (1998), Rajan S et al [4] (2014), 
Pahuja N and Singh [12] (2014), Khan R et al 
[13] (2019), was higher when compared to the 
present study.  
This shows results varies among regions.  
The comparison of Mean Length of Coracoid 
Process among different population is seen in 
Table-3. ` 
In the present study, the mean and standard 
deviation of breadth of coracoid process on the 
right and left side was 14.08±2.24 and 
13.61±1.98. The difference between the mean 
Breadth of Coracoid process was more on right 
then left side but it was found to be statistically 
insignificant as p value was found to be 0.51 (p 
value >0.05 is insignificant). 
The mean Breadth of coracoid process in the 
study done by Rajan S et al [4] (2014), Das SR 
et al [8] (2020) was almost similar when 
compared to the present study. 

The mean Breadth of coracoid process in the 
study done by Piyawinijwong et al [9] (2004) 
and Khan R et al [13] (2019), was lesser when 
compared to the present study. 
The mean Breadth in the study done by Verma 
U et al [11] (2017) and Das SR et al [8] (2020) 
was higher when compared to the present 
study.  

This shows results varies among regions.  
The comparison of Mean Breadth of Coracoid 
process among different population is seen in 
Table-3. 
In the present study, the mean and standard 
deviation of thickness of coracoid process on 
the right and left side was 8.23±2.85 and 
7.99±1.21. The difference between the mean 
Thickness of Coracoid process was more on 
right then left side but it was found to be 
statistically insignificant as p value was found 
to be 0.51 (p value >0.05 is insignificant). 
The mean Thickness of coracoid process in the 
study done by Das SR et al [8] (2020) was 
almost similar when compared to the present 
study. 
The mean Thickness of coracoid process in the 
study done by Piyawinijwong et al [9] (2004), 
Coskun et al [10] (2006) , Rajan S et al [4] 
(2014), Pahuja N and Singh [12] (2014) and 
Verma U et al [11] (2017), was lesser when 
compared to the present study. 

This shows results varies among regions. 
The comparison of Mean Thickness of 
Coracoid process among different population 
is seen in Table-3. 
In the present study, the mean and standard 
deviation of base height of coracoid process on 
the right and left side was 22.16±2.46 and 
21.89±3.42. The difference between the mean 
Base Height of Coracoid process was more on 
right then left side but it was found to be 
statistically insignificant as p value was found 
to be 0.74 (p value >0.05 is insignificant). 
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The mean Base Height of coracoid process in 
the study done by Das SR et al [8] (2020) was 
slightly Higher when compared to the present 
study. 
This shows results varies among regions. 
The comparison of Mean Base Height of 
Coracoid process among different population 
is seen in Table-3. 
In the present study, the mean and standard 
deviation of base width of coracoid process on 
the right and left side was 10.59±3.11 and 
10.05±2.54. The difference between the mean 
Base Width of Coracoid process was more on 
right then left side but it was found to be 
statistically insignificant as p value was found 
to be 0.56 (p value >0.05 is insignificant). 
The mean Base Width of coracoid process in 
the study done by Das SR et al [8] (2020) was 
slightly Higher when compared to the present 
study. 
This shows results varies among regions. 
The comparison of Mean Base Width of 
Coracoid process among different population 
is seen in Table-3. 
In the present study, the mean and standard 
deviation of coraco-glenoid distance on the 

right and left side was 27.3 ± 1.5 and 26.1 ± 
3.3. The difference between the mean Coraco-
glenoid Distance was more on right then left 
side but it was found to be statistically 
insignificant as p value was found to be 0.17 (p 
value >0.05 is insignificant). 
The mean Coraco-glenoid Distance in the 
study done by Das SR et al [8] (2020) was 
slightly Higher when compared to the present 
study. 
This shows results varies among regions. 
The comparison of Mean Base Width of 
Coracoid process among different population 
is seen in Table-3. 
Type of coraco-glenoid Space: In the present 
study Type I(round bracket)was the most 
common type seen in 63% of the scapulae. The 
second most common type was Type II (square 
bracket) seen in 25 % which was found and 
least is Type III (fish hooked) in 12 % The 
findings of the current study was similar to the 
findings of the Gumina et al[7] (1999), Verma 
U et al [11] (2017) and Das SR et al [8] (2020). 
The comparison of Types of coraco-glenoid 
Space among different population is seen in 
Table-4.

 
Table 3: Length, Breadth, Thickness, Base Height, Base Width and Coraco-glenoid 

distance. 
Authors Population Length 

(mm) 
Breadth 
(mm) 

Thickness 
(mm) 

Base 
Height 

Base 
Width 

Coraco- 
glenoid 
distance 

Gallino et al [5] 
(1998) 

Egyptian 41.10 - - - - - 

Gumina et al [7] 
(1999) 

Italian 38.15   - - - 

Piyawinijwong 
et al [9] (2004) 

Thai 37.50 13.50 6.6 - - - 

Coskun et al 
[10](2006) 

Turkish 19.40 - 7.83 - - - 

Rajan S et al [4]  
(2014) 

North 
Indian 

40.43 13.77 7.03 - - - 

Pahuja N and 
Singh[12] (2014) 

Indian 41.00 - 7.40 - - - 



International Journal of Toxicological and Pharmacological Research                          ISSN: 0975-5160, p-ISSN: 2820-2651 

 

Padmavathi et al.        International Journal of Toxicological and Pharmacological Research 
 256 

Verma U et al 
[11] (2017) 

North 
Indian 

35.54 14.50 7.95 - - - 

Khan R et al [13] 
(2019) 

South 
African 

41.0 13.7 - - - 27.8 

Das SR et al [8] 
(2020) 

Odhisha 39.91 14.00 8.32 22.87 10.50  

Present study Telangana 39.62 13.85 8.11 22.03 10.32 26.7 
 

Table 4: Coracoglenoid space (CGS) 
Authors TYPE-I CGS TYPE-II CGS TYPE-III CGS 
Gumina et al [7] (1999) 45% 31.74% 12.50% 
Verma U et al [11] (2017) 44% 38% 18% 
Das SR et al [8] (2020) 55.78% 31.74% 12.50% 
Present study 63% 25% 12% 

 
Conclusion  
The morphometric analysis of the coracoid 
process will help the radiologist and 
orthopedic surgeons for diagnosing various 
pathologies and plan for surgical procedure on 
coracoid process. It will help the orthopedic 
surgeons to operate the gleno-humeral joint 
during rotator cuff rupture, impingement 
syndrome, and for shoulder prosthesis in total 
shoulder arthroplasty.  
They are also helpful in determination of 
gender by the forensic experts. Also useful in 
biomechanical engineering for designing 
implants for total shoulder replacement.  
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