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ABSTRACT
AIM: To study morphological patterns and osteometric parameters of acromion process and glenoid cavity along with its clinical importance.
MATERIALS & METHODS: 68 dry scapula of unknown sex and age were studied. In addition to acromion parameters glenoid cavity 
parameters and coracoids process parameters, the maximum scapular length, width, acromio-coracoid and acromio-glenoid distance were also 
measured.
RESULT: Among the morphological parameters, quadrangular shape of tip of acromion was commonly found. 57.35% scapula had smooth 
inferior surface. Entheseophytes presented in 32.35% scapula mainly in type III. Type I acromion process and oval shaped glenoid cavity was 
common. On comparing various osteometric parameters for significance, correlation was found between Coracoid Length of both sides, scapular 
length and Acromial Length, Scapular Width and Acromial Width, Glenoidal width and height, Acromion-coracoid and Acromio-glenoid dist. 

KEYWORDS
scapula, morphological patterns, osteometric parameters

INTRODUCTION
Variations of scapula is an important research field when it comes to 
analysis of shoulder pathologies. Osteometric parameters of scapula 
and its pattern variation will help us to analyse these variations 
clinically.

Acromion process projects forward at right angles from lateral end of 
spine, the lower border of spine continues as the acromion angle [1]. 
Anterior third of acromion process, coracoacromial ligament and 
coracoids process form the coracoacromial arch which has a 
subacromial space 1-1.5 cm wide containing subacromial 
bursa,rotator cuff and tendon of long head of biceps [2]. Parameters 
like acromial width [AW], acromial length[AL], shape of acromion, 
type of acromion, inferior surface of acromion and acromion-coracoid 
[A-Cdist] distance will help in identification of anatomical factors for 
impingment syndrome and rotator cuff tears. Bigliani et al, classified 
acromial morphology into 3 types out of which type III (hooked) is 
most commonly associated with impingment syndrome [3].

Coracoid process arises from the upper border of the neck of scapula 
bending sharply to project forwards and slightly laterally [1]. 
Coracoids length may be related to coracoid impingment syndrome 
[4].

Glenoid cavity is the lateral angle, truncated and broad pointing 
forwards laterally and slightly upwards [1]. Maximum glenoidal width 
[MGW], maximum glenoidal length [MGL], acromio-glenoid 
distance [A-G dist] and shape of glenoid cavity were noted and their 
clinical correlation with shoulder dislocation, rotator cuff disease was 
determined. The prognostic outcome of shoulder arthroplasty for 
treatment of glenohumeral osteoarthritis will also be determined by 
these parameters [5].

The current study to record the morphometric data of acromion process 
and glenoid cavity in North Bengal population will help us to compare 
the data obtained from other geographical regions. The data can also 
help in better understanding and management of impingment 
syndrome, rotation cufftear, gleno-humeral instability and prognosis 
of orthopaedic joint replacement surgeries.

MATERIALS AND METHODS
68 dry intact scapula from Department of Anatomy, North Bengal 
Medical College, Darjeeling, West Bengal were studied. Of the 68 
scapula, 34 belonged to right and 34 to left.

INCLUSION CRITERIA: adult dry intact scapula with clear 
features. 

EXCLUSION CRITERIA: broken, defective, unossified scapula.

Morphological and osteometric measurements were taken of acromion 

process, coracoids process and glenoid cavity. Linear measurements 
were taken using sliding vernier callipers (accurate to 0.1mm) and 
angular measurements were taken using goniometer.

Morphological Parameters
I. Of Acromion process

1) Shape of tip of acromion process- boot shape / beak shape / flask 
shaped / leaf shaped / quadrangular / rectangular / square / 
triangular [6], (Figure 1).

2) Type of inferior surface of acromion process- rough / smooth.
3) Type of acromion process- measuring angle of slope formed by 

intersection of a line from tip of hook to junction of hook and 
another line along under surface of acromion. Angles from 0 - 12  ° °
= type I (flat), angles from 13 -27  = type II (curved), angles >27  ° ° °
= type III (hooked) [2], (Figure 2).

Figure 1: Showing different shapes of acromion process

Figure 2:Measurement of angle of slope of acromion, and its 
classification

II. Of glenoid cavity
4) Shape of glenoid cavity [7] – a sheet was kept on the glenoid cavity 

and with a pencil the rim was rubbed for a tracing [7]. It was either 
oval, pear shaped or inverted comma shaped [8].

Osteometric Parameters 
I. Scapular parameters
1) Maximum scapular width – maximum distance between the 

medial border of the scapula where the spine meets the body of the 
scapula and anterior lip of glenoid cavity.

2) Maximum scapular length – maximum distance between supero-
medial and inferior angle.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Anatomy

International Journal of Scientific Research 1

Volume-7 | Issue-8 | August-2018 | PRINT ISSN No 2277 - 8179 



Volume-7 | Issue-8 | August-2018

2 International Journal of Scientific Research

II. Acromion parameters
1) Acromial width – distance between lateral and medial borders at 

midpoint of the process.
2) Acromial length – distance between tip and midpoint of the 

posterior border of acromion process.
3) Acromio-glenoid distance – distance between tip of acromion to 

supraglenoid tubercle.
4) Acromio-coracoid distance – distance between tip of acromion to 

tip of coracoids.

III. Coracoid parameter
1) Coracoid length – distance from base to tip of coracoids[9].

IV. Glenoid cavity parameter
1) Maximum glenoid width – maximum breadth of the articular 

margin of the glenoid cavity.
2) Maximum glenoid height – maximum distance from inferior point 

on the glenoid margin to the most prominent point on the 
supraglenoid tubercle.

STATISTICAL ANALYSIS
The measurements were taken thrice by two investigators and the 
mean value was tabulated. The data was analysed using Statistical 
Package for the Social Sciences (SPSS) version 20. The morphometric 
values of the two sides were analysed using an unpaired t-test. 
Statistical significance was set at p<0.05 for comparison of the data 
obtained from the present study with earlier published reports.

RESULT
According to morphological parameters – the shape of tip of acromion 
process, quadrangular and square shape was maximally found on right 
and boot shape on left.Least distribution of rectangle and beak on right 
and leaf shape on left. Figure 3 depicts the percentage of various shapes. 
On examining type of acromion process according to slope type I (flat) 
was found maximally on both right and left side while type III (hooked) 
had the least incidence bilaterally. Figure 4 shows the distribution of the 
types according to slope of angle. The inferior surface of acromion had 
equal incidences of smooth and rough surface on right while on left 
smooth surface incidence was more. Entheseophytes were seen in 32.2% 
of the scapula more in type III. Oval shape of glenoid cavity had 
maximum incidence on both sides. Pear shaped had least incidence on 
right and inverted comma least on left.Incidences of various 
morphological parameters is shown in Table 1.

The mean and standard deviation of all the morphometric parameters 
on right and left side scapula are shown in Table2. P-value was 
calculated for all variables using unpaired t-test,in which coracoids 
length of both sides was found to have statistical significance.

Statistical significance was also calculated to be highly significant 
between MSW/AW, MSL/AL, A-Cdist/A-Gdist, MGH/MGW.

Table 1: Incidences of morphological parameters

Figure 3: Pie diagram showing % of various shape of tip of 
acromion process of scapula parameters

Figure 4: Distribution of type of acromion process according to 
angle of slope

Table 2: Mean, Standard deviation and P-value of various 
osteometric parameters

MSW= Maximum scapular width; MSL = Maximum scapular length; 
AL = Acromion length; AW = Acromion width; A-C dist = Acromio-
coracoid distance; A-G dist = Acromio-glenoid distance; MGH = 
Maximum glenoid height; MGW = Maximum glenoid width; CL = 
Coracoid length

DISCUSSION
Ÿ Shape of acromion differs due to genetic and acquired causes and 

age being the main acquired cause, as with progression of age the 
shape along with the type changes from flat to hooked increasing 
the tendency of impingment. Mansur et al [3] classified the shape 
of acromion into triangle quadrangular and tubular out of which 
quadrangular constituted a maximum of 52.94%. Gupta et al [6] 
classified it into quadrangular, boot, square and hockey stick out of 
which quadrangular was maximum 44%. In our study 
quadrangular shape contributed maximally of 19.11% and leaf 
shape contributed the least with 4.41%. the shape of the acromion 
was found to have correlation with severity of impingment 
syndrome, outcome of conservative therapy and need for surgical 

Parameter Right scapula Left scapula Total
number % number % number %

Shape of tip of acromion process
Beak 2 5.55 6 18.75 8 11.76
Boot 5 13.88 7 21.87 12 17.64
Flask 6 16.66 3 9.37 9 13.23
Leaf 3 8.33 0 0 3 4.41

Quadrangular 7 19.44 6 18.75 13 19.11
Rectangle 2 5.55 5 15.62 7 10.29

Square 7 19.44 2 6.25 9 13.23
Triangle 4 11.11 3 9.37 7 10.29

Type of inferior surface
Rough 17 50 12 35.29 29 42.64
Smooth 17 50 22 64.7 39 57.35

Type of Acromion process according to shape
Type I (Flat) 20 58.82 17 50 37 54.41

Type II (Curved) 7 20.58 9 26.47 16 23.52
Type III(Hooked) 7 20.58 8 23.52 15 22.05

Shape of glenoid cavity
Oval 14 41.18 17 50 31 45.59
Pear 7 20.59 10 29.41 17 25

Inverted comma 13 28.23 7 20.59 20 29.41

Parameter Right scapula Left scapula Total P value
Mean SD Mean SD Mean SD

MSW 95.8 ± 7.16 96.9 ± 6.15 96.3 ±6.6 >0.05
MSL 142.5 ± 1.2.74 139.9 ± 15.39 141.2 ±14.11 >0.05
AL 42.8 ± 6.87 40.1 ± 8.11 41.4 ±7.61 >0.05
AW 26.1 ± 3.37 25.2 ± 3.75 25.6 ±3.62 >0.05

A-C dist 30.4 ± 4.78 30.7 ± 5.37 30.6 ±5.01 >0.05
A-G dist 26.9 ±3.42 26.0 ± 3.59 26.4 ±3.52 >0,05

MGH 37.9 ± 3.88 36.3 ± 4.65 37.1 ±4.32 >0,05
MGW 24.6 ± 2.28 24.2 ± 2.73 24.2 ±2.54 >0.05

CL 40.6 ± 4.23 38.0 ± 5.34 39.3 ±4.92 <0.05
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intervention.
Ÿ Sangiampong A et al [13], Coskun N et al [15], Singh Jet al [16], 

Schippinger G et al [17] found the distribution of acromion type as 
type I(flat)3.2%, 10%,22.5% and 67.7% respectively; typeII 
(curved) 93.5%,73%, 38.8%and 32.3%; type III (hooked) 
3.2%,17%,38.8% and 0%. In the current study, type I constituted 
the maximum with findings similar to Schippinger G et al [17] with 
54.4%. According to Collipal E et al [18] type III was observed to 
have a two-fold increase in chances of rotator cuff syndrome, 
hence making this parameter clinically important.

Ÿ Current study shows inferior surface of anterior third of the 
acromion process to be smooth in 57.36% and rough in 42.64% 
these corresponded to the findings of Singh J et al [16] who found a 
greater proportion of smoothed inferior surface(55.8%) compared 
to rough surface(44.2%). Degenerative changes in scapula are 
mainly in the form of entheseophytes ,spurs and rough inferior 
surface. In our study entheseophytes were found in 32.35% cases 
and more commonly in type III scapula. This finding was similar to 
Natsis K et al [19]who also found entheseophytes more in type III.

Ÿ Nasr el-din WA et al [10], Coskun N et al [13], Prescher A et al 
[20]found oval shape of glenoid cavity and inverted comma 
shaped constituting the maximum and minimum respectively. In 
our study we found the oval shape to contribute maximally 
(45.59%) and pear shape contributed the least (25%). Variation of 
shape will help in understanding shoulder dislocation and 
meticulous design of prosthesis.

Ÿ Aigbogun (Jr) EO et al [21], Lingandenne PE et al [9], Paraskevas 
G et al [2],Chavan SR et al [22] and Kavita P et al [23] found MSL 
to be 143.80±13.84, 141.49±9.74, 147.6, 137±13.67, 141.1mm 
while in current study it was found to be 141.2±14.11 
(R=142.5±12.73, L=139.9±15.39)

Ÿ The MSW as found by Lingandenne PE et al [9], Paraskevas G et 
al[2],Chavan SR et al[22] and Kavita P et al[23]. Was 141.49mm, 
147.6mm, 99.32mm, 105.5mm respectively. In our study we 
found MSW to be 96.3±6.6 (R=95.8±7.16 L=96.9±6.14).P-value 
was found for both MSL and MSW but was not found significant.

Ÿ  The current value for MGW was 24.4±2.54 closer to the values 
obtained by Chavan SR et al[22] (25.08±2.53) and Lingandenne 
PE et al[9] (25.07±2.55) values obtained by Nasr el-din WA et 
al[10] was 28.15±2.58 which was higher than our obtained value.

Ÿ  MGH found by Chavan SR et al[22], Lingandenne PE et al[9] and 
Nasr el-din et al[10]were 36.83±3.18, 36.5±3.17 and 38.95±2.73 
respectively while the current value was found to be 
37.14±4.32(R=37.9±3.88, L=36.32±4.64). According to Rajput 
HB et al[5] and Mamatha T et al[7]. Right glenoid numerical 
values were higher than left as in our study too,but there was no 
statistical significance as P-value was >0.005. knowledge of 
glenoidal parameters is important for pathogenisis of joint 
instability, design of prosthesis,treatment of glenoid 
fractures[24],rotator cuff tear[25] and Bony Bankart’s lesions[26]. 
We calculatedthe p value between MGW and MGH and found it to 
be highly significant <0.000. Aigbogun (Jr) EO et al[21], in his 
study deduced that higher was the difference between MGH and 
MGW more is the possibility of Gleno humeral joint problems.He 
also found a statistical significance between the two values as in 
our study.

Ÿ The mean AW and AL in our study was found to be 25.64±3.62 and 
41.44±7.61 respectively. Lingandenne PE et al[9] (24.64±2.89 
and 43.22±5.75), Chevan SR et al[22]. (23.22±2.91 and 
42.91±2.87) Paraskevas G et al[22]. (22.3 and 46.1), Nasr el-din et 
al[10] (32.05±3.88 and 52.81±4.08). according to Edelson JG et 
al[27]. Length of acromion was related to degenerative changes 
and it also determined the acromion shape. Antezberger H et 
al[28]. Stated that AL and AW play an important role in 
impingment syndrome but in our study no significance was found 
between both. Correlation between MSL and AL, MSW and AW 
were found to be highly significant similar to studies done by 
Gupta C et al[6]. 

Ÿ Lingandenne PE et al[9], Paraskevas G et al[22] and Nasr el-din et 
al[10] found A-C dist and A-G dist to be 31.85±4.4 and 
24.46±3.68, 28.1 and 17.7, 31.34±6.4 and 27.39±0.1 respectively. 
In the present study it was found to be 30.62±5.01 and 26.42±3.52. 
both the parameters were found to be significantly related (<0.005) 
while no significance was noted by Gupta C et al[6].

Ÿ The mean CL in our study was found to be 39.99±4.92 
(r=40.62±4.23, L=38.01±5.34) Lingandenne PE et al[9] 
(39.04±4.05), Chavan SR et al[22] (40.01±4.05), Coskun N et 
al[13](19.4) and Sitha P et al[29] (37.8) respectively. The 

knowledge of coracoids length is useful in planning for coracoids 
osteotomy for management of coracoids impingment 
syndrome[30]. the coracoids length of both the sides were found to 
be significant with P value 0.028.

CONCLUSION
The above study compared with other studies of different regions 
revealed the racial and ethical differences. The morphological and 
osteometric values could be of help to orthopedicians for diagnosis 
(anatomical factors responsible) and treatment of common shoulder 
pathologies like rotator cuff tear, joint dislocation, impingment 
syndrome. The values could be used to design implants for people of 
North Bengal region. Data could also be used for forensic cases, 
demographic study and rehabilitation of players who sustained injuries 
during sports.
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