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Abstract

The coracoid process is aptly defined as the “light house of the shoulder” since an important 
principle of shoulder surgery is to board an approach which is lateral to the coracoid process. 
This is done to evade the neurovascular structures passing medially; besides, many important 
tendinous and ligamentous attachments are anchored here. Loss or damage of any of the 
structures could lead to alterations in the structure of coracoid process. Therefore, a more 
comprehensive study of the morphology of coracoid process is needed. 

Aim: To study the coracoid process of scapula and its clinical significance.
Material and Methods: The present study was conducted on 100 dry human scapulae. 

Coracoglenoid shape was examined and classified into Type I - round bracket, Type II - square 
bracket and Type III fish hook. Morphometric parameters such as length, breadth, thickness 
and height, acromiocoracoid and coracoglenoid distance were measured and statistical analysis 
was carried out.

Results: Type I Coracoglenoid shape was observed in maximum number of specimens. 
Differences observed in the morphometric parameters observed on right and left side were 
statistically insignificant.

Clinical Significance: The coracoid is involved in many surgical interventions on the 
glenohumeral joint, hence variant dimensions of the coracoid process are of importance for 
Radiologists and Orthopaedic surgeons for planning reparative procedures on the shoulder 
and is also useful in Forensics for gender determination.

Conclusion: The outcomes of the present study establish the proportions of the coracoid 
process which can aid in finding the suitable approaches for repair of a coracoid fracture. 

Keywords: Coracoid Process; Scapula; Coracoglenoid Shape; Glenohumeral Joint; 
Radiologists; Orthopedic Surgeons; Forensics; Gender Determination; Coracoid Fracture.

INTRODUCTION

The shoulder blade is called scapula but the 
name scapula is limited to the dorsal aspect of 

the bone. The ventral part of the shoulder blade 
is called the coracoid bone. The scapula and the 
coracoid bone join at the epiphyses lying superior 
to the glenoid fossa. The scapula proper and 
coracoid correspond to the ilium and ischium of the 
pelvic girdle while pubis corresponds a tiny bone 
called	precoracoid	which	ossifies	separately	at	the	
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tip of the coracoid process; it takes no part in the 
formation of shoulder joint The coracoid process 
is a hook shaped structure project forwards and 
slightly laterally from the superior part of the neck of 
the scapula. It is often denoted to as the ‘lighthouse 
of the shoulder’ by orthopaedic surgeons as 
many tendinous and ligamentous attachments 
are anchored here. The coracoacromial anatomy 
includes acromion, coracoacomial ligament and tip 
of coracoid process. The glenohumeral joint is the 
most mobile and unstable joint in the human body 
and hence the most commonly dislocated joint.1 
Patients	with	a	significant	glenoid	bone	loss	remain	
to have a high failure rate after Bankart repair for 
shoulder dislocation.2 A number of investigations 
have described glenoid reconstruction procedures 
using the coracoid process out of which Latarjet 
procedure (Coracoid transfer to the anterior 
glenoid) is the most common reconstruction 
procedure used for anteroinferior shoulder 
instability.3 The coracoid increases the surface area 
of the glenoid but is inadequate in patients with 
bone loss of >33% of the glenoid width.4 A complete 
morphometry is valuable in traumatic cases, 
surgical interventions and replacement surgeries in 
the shoulder region and is also useful in Forensics 
for gender determination. Not many studies have 
been conducted to record various morphometric 
parameters of the coracoid process.

Aim: To study the coracoid process of scapula 
and	its	clinical	significance.

MATERIAL AND METHODS
The present study was conducted on 100 dry 
human scapulae. 55 pairs belonged to male and 45 
pairs belonged to female. The scapulae included 
in this study were free from damage and scapulae 
with broken edges and degenerative changes of 
coracoid process were excluded from the study. 
Coraco-glenoid	space	was	examined	and	classified	
according to its shape into - Type I (round bracket), 
II	(square	bracket)	and	III	(fish	hook)	as	advocated	
by Gallino et al.5 A digital vernier calipers with 
accuracy up to 0.01 mm was used to measure 
other morphometric parameters such as length, 
breadth, thickness and height, acromio coracoid 
and coracoglenoid distance. 

The distance from anterolateral end to 
posteromedial end of coracoid process was taken 
as the maximum length. 

The distance from lateral border to medial border 
of coracoid process was taken as the maximum 
breadth. 

The Maximum thickness was measured in the 
supero-inferior direction 1cm posterior to tip of 
coracoid process.

The distance between supraglenoid tubercle to 
undersurface of coracoid process was taken as the 
maximum height.

The distance between supraglenoid tubercle to 
top of ascending portion of coracoid process was 
taken as the Coracoglenoid distance. 

The distance between between tip of the acromion 
process and tip of the coracoid process was taken as 
the Acromiocoracoid distance.  

Data obtained was analysed using SPSS 20 
software. The Independent t-test was employed 
in the assessment of size and gender differences. 
p-value	≤	0.05	was	considered	significant.

RESULTS
Coraco-glenoid space observed were as follows
•	 Type I-round bracket was seen in 

47specimens.
•	 Type II- square bracket was 33 specimens.
•	 Type	III-	fish	hook	was	20	specimens.

Type I was observed in maximum number of 
specimens followed by Type II and Type III 
comprised the least number

DISCUSSION
The	 coracoid	 process	 is	 aptly	 defined	 by	Matsen	
et al as the “lighthouse of the shoulder” since 
an important principle of shoulder surgery is to 
board an approach which is lateral to the coracoid 

Fig. 1: showing photographic presentation of Type I - round 
bracket Coraco-glenoid space seen in 47specimens.
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Fig. 2: showing photographic presentation of Type II - square 
bracket Coraco-glenoid space seen in 33specimens.

Fig. 3: showing photographic presentation of Type III - fish hook 
Coraco-glenoid space seen in 20 specimens.

Table 1: Comparison of Shape of Coraco-glenoid space between right and left sides.

Shape of Coraco-glenoid space Right Left

round bracket (n=47) 25 23

square bracket (n=33) 16 17

fish hook (n=20) 10 10

Table 2: Comparison of all the parameters between right and left sides in both males and females.

Parameter
Mean ± S. D

p-value
Right (mm) Left (mm)

Length 41.21± 3.57  40.01± 3.75  0.209

Breadth 15.34 ± 1.52  14.90 ± 1.25 0.992

Thickness 8.35 ± 1.35  8.12 ± 0.87 0.506

Height 13.27±1.53 13.65±1.31 0.923

Acromiocoracoid distance 28.85± 4.70 28.46± 3.62 0.872

Coracoglenoid distance 26.55 ± 3.24 24.35± 3.20 0.255
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Fig. 4: showing photographic presentation of measurement of 
length of coracoid process.

Fig. 5: showing photographic presentation of measurement of 
breadth of coracoid process.

Fig. 6: showing photographic presentation of measurement of 
thickness of coracoid process.

Fig. 7: showing photographic presentation of measurement of 
height of coracoid process.

Table 3:  Comparison of parameters of coracoid process in various studies5-17

Authors Length (mm) Breadth (mm) Thickness (mm) Height (mm)

Gallino et al 1998 [5] 41.10 – – –

Gumina et al 1999 [6] 38.15 – – –

Piyawinijwong et al 2004 [7] 37.50 13.50 6.6 –

Kavita et al 2013[8] 40.9 14.1 –

Pahuja and Singh 2014 [9] 41.00 – 7.40 –

Rajan et al 2014 [10] 40.43 13.77 7.03 -

Karla et al 2016 [11] 40.4 – – –

Fathi et al 2017 [12] 43.44 13.68 – 15.94

Verma U et al 2017 [13] 35.54 14.5 7.95 20.10

Kumar V et al 2018 [14] 40.94 13.59 8.3 –

Das SR et al 2020 [15] 39.91 14 8 8.32 22.87

Khan R et al 2020 [16] 40.94 13.59 8.3 –

Raviprasanna et al.2022 [17] 39.47 13.9 8.24 19.13

Present study 39.35 14.0 7.95 13.27

Table 3: Comparison of Coracoglenoid distance and Acromiocoracoid distance in various Studies 

Authors Coracoglenoid distance (mm) Acromiocoracoid distance (mm)

Kavita et al 2013 [8] 23.3 23.3

Rajan et al 2014 [10] 22.9 27.53

El din et al 2015 [18] 31.3 –
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Gosavi et al 2015 [19] – 26.9

Kumar V et al 2018 [14] 26.23 –

Raviprasanna et al.2022 [17] 27.19

Present study 25.34 28.65

Table 4: Comparison of shape of Coraco-glenoid space as seen documented in literature6,13,15,17

Author Round Bracket (%) Square Bracket (%) Fish Hook (%)

Gumina et al 1999 [6] 45 34 21 

Verma U et al 2017 [13] 44 38 18

Das SR et al 2020 [15] 55.76 31.74 12.5

Raviprasanna et al.2022 [17] 51 30 19

Present study 47 33 20

process. This is done to evade the neurovascular 
structures passing medially, such as the brachial 
plexus and axillary vessels. Besides, many 
important tendinous and ligamentous attachments 
are anchored here like tendons of the pectoralis 
minor, coracobrachialis, and short head of the 
biceps brachii muscles, and the coracoclavicular, 
coracohumeral, coracoacromial, and transverse 
scapular ligaments. Loss or damage of any of 
the above structures could lead to alterations in 
the structure of coracoid process.20 Therefore, a 
more comprehensive study of the morphology 
of coracoid process is needed. Coracoid process 
is vital for functioning of scapula.  It is like a 
control through which the muscles like biceps, 
coracobrachialis, and pectoralis minor employ a 
force over the glenoid.  Although glenohumeral 
joint has the highest incidence of dislocation, injury 
of the coracoid process is quite infrequent. Hence 

such injuries present a challenge for restoration by 
orthopaedic surgeons.21 The incidence of coracoid 
process fracture is between 3% and 13% among 
all scapular fractures.  The base of the coracoid 
is most commonly fractured.  Arthroscopy of the 
shoulder or open surgery of the shoulder region 
involves the coracoid process. So, its morphometry 
is of pivotal importance in surgeries of the shoulder 
joint.22 The outcomes of the present study establish 
the proportions of the coracoid process which can 
aid	in	finding	the	suitable	approaches	for	repair	of	a	
coracoid fracture. The present morphometric study 
was carried out to assess the measurements of the 
coracoid process as well as Coracoglenoid distance 
and Acromiocoracoid distance (Table 2). The 
difference in data between the right and left side 
was also documented so as to supplement as an 
anatomical reference for radiologists, orthopaedic 
surgeons, clinicians and researchers. The parameters 
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were also compared to that of other researchers 
(Table 3). The present study was consistent with 
previous data. The few discrepancies observed 
could be due to regional and racial differences. 
Although all parameters observed were higher 
on the right side compared to the left side, the 
differences	 were	 statistically	 insignificant.	 The	
length of the coracoid process ranged between 
37 to 44 mm while the breadth ranged from 13.5 
mm to 15.5 mm which was consistent with that 
observed in literature. The coracoglenoid distance 
in the present study ranged between 23 to 27.5 mm, 
although the maximum Coracoglenoid distance 
has been observed to be 31.3 by El din et al. The 
acromiocoracoid distance ranged between 25.5 
mm to 31.3 mm which was slightly higher than 
that seen in literature. Thus, it is apparent that the 
dimensions of the coracoid process in the present 
study show similarities with the earlier studies. As 
observed in literature and collaborated with our 
studies as well, shape of Coraco-glenoid space was 
found to be Type I - Round bracket in maximum 
cases followed by type II - Square bracket and 
low incidence of Type III - Fish hook (Table 1 & 
4). The data will help the orthopaedic surgeons 
to comprehend aetiopathogenesis of subcoracoid 
impingement syndrome and its management. It 
will also be useful in medicolegal, anthropological 
and archaeological studies.23

Clinical Significance

The coracoid process is an important element 
of the scapular glenoid construct. Variations in 
height and length of the coracoid process are 
assumed	to	be	accountable	for	modification	in	the	
shape of the space between coracoacromial arch 
and rotator cuff. Knowledge of dimensions of the 
coracoid process is vital in cases of trauma, surgical 
interventions, replacement surgeries well as for 
diagnosis of various pathological conditions in the 
shoulder region.24,25 The coracoid is involved in 
many surgical interventions on the glenohumeral 
joint, hence variant dimensions of the coracoid 
process are of importance for Radiologists and 
Orthopaedic surgeons for planning reparative 
procedures on the shoulder. The coracoacromial, 
coracoglenoid and acromioglenoid distances 
when precisely measured with palpable osseous 
landmarks become useful for portal placement 
during shoulder arthroscopic procedures.26 While 
considering a etiology of shoulder pain, it is vital 
to bear in mind the Coracoacromial distance. A 
narrow gap is a risk factor for rotator cuff rupture. 

Congenital variations and iatrogenic causes 
increase susceptibility to subcoracoid dislocation.27

CONCLUSION
The outcomes of the present study establish the 
proportions of the coracoid process which can aid 
in	 finding	 the	 suitable	 approaches	 for	 repair	 of	 a	
coracoid fracture. Knowledge of dimensions of the 
coracoid process is vital in cases of trauma, surgical 
interventions, replacement surgeries well as for 
diagnosis of various pathological conditions in the 
shoulder region. 
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