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Abstract 

Introduction: Suprascapular notch (SSN) is a depression present on the superior border of scapula just 

medial to root of coracoid process. This notch is an important landmark in arthroscopic shoulder operations 

for the suprascapular nerve. The aim of present study was to classify the suprascapular notch in various types 

and to study morphological variations of it. 

Materials and Methods: The study was conducted on dried, unbroken and completely ossified human 

scapulae obtained from Department of Anatomy, SMS Medical College and RUHS Medical College, Jaipur 

(Rajasthan) from February 2017 to January 2018. The suprascapular notch was classified on the basis of two 

classifications proposed by Natsis et al and Iqbal et al. Percentage of each type, the vertical depth, the 

maximum transverse diameter of the suprascapular notchand distance from supraglenoid tubercle to the base 

of the notchwere measured and compared with the previous studies. 

Results: The suprascapular notch was present in 98% bones. The mean vertical depth was 11.54 mm (1.02-

13.0 mm), transverse diameter was 14.04 mm (0.86-21.26 mm) and distance from supraglenoid tubercle to the 

base of the notch was 29.12 mm (25.46-38.70 mm). It was classified according to Natsis et al classification 

into type-I (2%), type-II (76%) type-III (20.4%) type-IV (1.6%) and type-V (0%). 

Conclusion: The present study provided the data related to various types and anatomical variations of 

suprascapular notch which may be useful for clinicians to associate them with suprascapular nerve 

entrapment. 
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Introduction 

Suprascapular notch (SSN) is a depression present 

on the superior border of scapula just medial to 

root of coracoid process.
1
This notch is converted 

into a foramen by the superior transverse scapular 

ligament (STSL). This foramen transmits the 

suprascapular nerve to the supraspinous fossa, 

whereas the suprascapular vessels pass above the 

ligament. The suprascapular nerve has a tortuous 

course from the supraspinous fossa to the 

infraspinous fossa through spinoglenoid notch. It 

supplies supraspinatus and infraspinatus muscles 
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as well as sensory branches to the shoulder and 

acromioclavicular joint.
1-2

 

Koppel and Thompson
3
 (1959) were the first to 

describe the suprascapular nerve entrapment 

syndrome, which causes shoulder pain in 

approximately 1-2% population. It manifests as 

weakness of the arm, difficulty in external rotation 

and abduction and later on atrophy of 

supraspinatus and infraspinatus muscles. It is most 

commonly seen in volleyball players, athletes, 

baseball players, weight lifters, tennis players, 

fencers, hunters and people in occupations 

requiring overhead work, that is, extreme 

abduction and external rotation.
4-5 

This notch is an important landmark in 

arthroscopic shoulder operations for the 

suprascapular nerve.
6
 The anatomical variation of 

the suprascapular notch, which includes the 

variation in shape, complete or partial ossification 

of the superior transverse scapular ligament, is 

recognized as one of the causes of suprascapular 

nerve entrapment. Suprascapular notch has been 

classified by various workers in different 

populations on the basis of parameters such as 

vertical depth of the notch, maximum transverse 

diameter of the notch and shape of the notch.
7-8 

Natsis et al
7
classified the suprascapular notch into 

the following five types; type-I (without a discrete 

notch), type-II (notch with maximum transverse 

diameter), type-III (notch with maximum vertical 

diameter), type-IV (bony foramen) and type-V (a 

notch and a bony foramen). 

Iqbal et al
8 

reported three types of suprascapular 

notch based on its shape ‘U’, ‘V’,’ J’ on gross 

examination. In the present study, the 

suprascapular notches were classified on the basis 

of classification given by Natsis et al
7
 and Iqbal et 

al
8
. The aim of present study was to study 

morphological and morphometric variations of 

suprascapular notch in bones present in Anatomy 

Department of SMS Medical College and RUHS 

Medical College, Jaipur which may be useful for 

clinicians to associate them with suprascapular 

nerve entrapment. 

 

Material and Methods 

It was a cross sectional descriptive study which 

wascarried out in Anatomy Departments of SMS 

Medical College and RUHS Medical College, 

Jaipur (Rajasthan) from February 2017 to January 

2018. After taking prior approval from 

institutional ethics committee and head of 

departments of both institutes 250 dried, unbroken 

and completely ossified human scapulae of 

unknown age and sex were taken. Selected 

scapulae were labelled from 1 to 250 and right and 

left. Different morphological features of 

suprascapular notches were noted and 

morphometric measurements were done. 

The data collected were entered in Microsoft 

Excel 2010 Spreadsheets and analyzed. Results 

were expressed as percentages and proportions for 

qualitative data while as mean was calculated for 

quantitative data. 

 

Results 

Out of 250 human scapulae, 141 (56.4%) were of 

left side and 109 (43.6%) were of right side. On 

examination of scapulae for presence or absence 

of notch and after taking measurements, 5 

different types were classified (Natsis et al
7 

classification). The morphometric data of 

suprascapular notch measured were vertical depth 

(VD), maximum transverse diameter (MTD) and 

distance from supraglenoid tubercle to the base of 

the suprascapular notch. There were 5 scapulae 

(2%) without a discrete notch and they were 

considered as type-I. The rest 245 (98%) scapulae 

showed the other four types. Type-II in which the 

transverse diameter of the notch was longer than 

the vertical diameter (MTD>VD) was present in 

194 scapulae (76%). Type-III was present in 51 

(20.4%) and had VD>MTD. Type-IV with 

suprascapular foramen only without a visible 

notch was found in 4 scapulae (1.6%) and type-V 

i.e. presence of both notch and foramen together 

in the same scapula was not observed in this study 

(Table-1). 

According to Iqbal et al
8
 classification (Table-2), 

the most common type of supra scapular notch 
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found was U-shaped (55.2%) (Figure-1), followed 

by J-shaped (27.2%3) (Figure-2) and V-shaped 

(11.6%) (Figure-3). 6 scapulae (2.4%) had 

indentation (Figure-4) along the superior border 

while complete ossification of STSL was found in 

4 (1.6%) scapulae (Figure-5). In 5 scapulae (2%) 

there was no notch (Figure-6). 

In the present study, the mean maximum 

transverse diameter (MTD) was 14.04 mm 

(range= 0.86-21.26 mm). On the right side, it was 

11.39 mm (range= 0.86- 21.26 mm) whereas on 

the left side, it was 9.29 mm (range= 2.42-13.84 

mm). Thus, it was higher on the right side than the 

left side. The mean vertical depth (VD) was 11.54 

mm (range= 1.02-13.0 mm). On the right side, it 

was 5.94 mm (range= 1.02-13.0 mm) whereas on 

left side, it was 8.28 mm (range= 1.36-11.38 mm) 

and it was higher on the left side. The mean 

distance from the base of suprascapular notch to 

the supraglenoid tubercle was 29.12 mm (range= 

25.46-38.7 mm). On the right side, it was 29.69 

mm (range= 25.46-38.7 mm) whereas on the left 

side, it was 29.85 mm (range= 26.4-38.7 mm). 

Thus, it was slightly higher for the left side than 

the right side (Table-3). 

 

Table-1: Distribution of suprascapular notch according to Natsis et al
7
 classification 

Types Description Number (n) Percentage (%) 

Type I Without a discrete notch 5 2 

Type II (MTD> VD) 190 76 

Type III (MTD< VD) 51 20.4 

Type IV Bony foramen 4 1.6 

Type V Bony foramen and notch 0 0 

 

Table-2: Distribution of supra scapular notch according to shape (Iqbal et al
8
 classification) 

S. No. Shape Number (n) Percentage (%) 

1 Absence of notch 5 2 

2 U-shape 138 55.2 

3 V-shape 29 11.6 

4 J-shape 68 27.2 

5 O-shape foramen or completely ossified 4 1.6 

6 Indentation 6 2.4 

7 
The partial ossification of the STSL converting the notch 

into a complete bony foramen 
0 0 

 

Table-3: Comparison of various parameters of supra scapular notch 

Parameter 
Mean (mm) Range (mm) 

Right Left Both Right Left Both 

Vertical depth (VD) 5.94 8.28 11.54 1.02-13.0 1.36- 11.38 1.02- 13.0 

Maximum transverse diameter 

(MTD) 
11.39 9.29 14.04 0.86-21.26 2.42- 13.84 0.86- 21.26 

Distance from supraglenoid 

tubercle to the base of the notch 
29.69 29.85 29.12 25.46-36.54 26.4- 38.7 25.46- 38.7 
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Figure-1: U-shaped notch 

 
Figure-2: V-shaped notch 

Figure-3: J-shaped notch 

 

 
Figure-4: Notch with Indentation 

 

 
 Figure-5: Complete ossification of notch (O-shaped) 

 
Figure-6: Absence of notch 

 

Discussion 

The suprascapular notch is a feature of superior 

border of every scapula. Several morphological 

variations and classifications of suprascapular 

notch have been studied in various populations of 

world. The knowledge of variations of the shape 

of suprascapular notch is also essential in various 

techniques associated with arthroscopic 

suprascapular nerve decompression. The analysis 

of literature given by various authors, different 

classifications were used to study morphology and 

morphometry of the suprascapular notch.
7-11

 

The classification given by Rengachary et al
10

 was 

difficult to use when transition between types is 

being found. The classification given by Natsis et 

al
7
 seems to be simple and includes all the 
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anatomical variations based on the vertical and 

transverse diameters of the suprascapular notch. 

The classification by Iqbal et al
8
 though provides 

an easy method of distinction of suprascapular 

notch based on its shape (U, V and J) without 

involving any measurements but some notches do 

not had any of the three mentioned shapes. As the 

other shapes of notch also observed were wide 

notch, shallow U and hockey stick shapes are not 

included in the classification given by Iqbal et al. 

The results of the present study showed that the 

most common type of suprascapular notch was 

type-II (77.6%) and the least common was type-

IV (1.6%). Type-V was absent in the present 

study. The findings were consistent with previous 

studies done by Soni et al
12

 and Sutheria et al
13

 in 

Indian population, Mahdy et al
14

 in the Egyptian 

and Wang et al
15

in Chinese population, where also 

the most common was type-II and least common 

was type-V. Natsis et al
7
 in their study reported an 

equal incidence of type-II and type-III 

suprascapular notch. 

 

Table-4: The frequencies of various types of suprascapular notch in different populations using the 

classification given by Natsis et al
7 

Study Population Type I Type II Type III Type IV Type V 

Present study 2018 Indian 2 % 77.6% 20.4% 1.6% 0% 

Soni et al
12

 2012 Indian 5% 72% 20% 3% 0% 

Sutheria et al
13

 2013 Indian 6.06% 45.45% 43.93% 3.03% 1.50% 

Mahdy et al
14

 2013 Egyptian 6.06% 45.45% 43.93% 3.03% 1.50% 

Wang et al
15

 2011 Chinese 28% 58.16% 28.23% 3% 0% 

Natsis et al
7
 2007 Greek 8.30% 41.85% 41.85% 7.30% 0.70% 

 

In the present study, out of 250 scapulae, 138 

(55.2%) had U-shaped suprascapular notch with 

approximately parallel sides and a rounded base. 

68 (27.2%) scapulae had J-shaped notch with one 

side short and another side long. 29 (11.6%) 

scapulae had V-shaped notch with convergence of 

two sides toward a narrow base. According to 

Iqbal et al
8
, U-shaped notches were 13.2%, V-

shaped notches were 20%, J-shaped notches were 

22% and 45 out of 200 scapulae are without 

suprascapular notch in the population of Pakistan. 

Other studies done by Ticker et al
11

, Soni G et al
12

 

and Sutaria et al
13

, the most common type of notch 

was U-shaped in Indians, whereas in Kenyans, 

hockey stick shaped and in Pakistanis, J-shaped 

notch was found to be most common. In the 

present study, 5 (2%) scapulae were not had any 

suprascapular notch. 6 (2.4%) scapulae showed 

indentation. In a case report by Rekha
16

, 

occasional absence of suprascapular notch was 

observed.  In the present study, 4 (1.6%) had 

complete ossification of superior transverse 

scapular ligament. Complete ossification leads to 

the formation of suprascapular foramen. Iqbal et 

al
8
 did not mention about the ossification of 

transverse scapular ligament and foramen. In the 

study done by Patel et al
17

, 3.75% scapulae 

showed suprascapular foramen due to complete 

ossification of transverse scapular ligament. Most 

common radiological finding in suprascapular 

nerve entrapment syndrome is shallowness and 

deformity of the suprascapular notch. 

In the present study, coexistence of suprascapular 

foramen and suprascapular notch was not 

observed. In the study done by Natsis et al
7
 

occasional coexistence of suprascapular notch and 

suprascapular foramen were observed due to the 

complete ossification of superior transverse 

scapular ligament (STSL) which is a potential risk 

factor in the occurrence of suprascapular nerve 

entrapment. 

The differences in morphology of the 

suprascapular notch can be explained by the fact 

that the shape of the suprascapular notch is 

influenced by the ossification of coracoid process. 

Variation in the morphology of the STSL which 

include their partial or complete ossification have 

been identified to be one of the important 
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predisposing factor in cases of suprascapular 

nerve entrapment in various case reports. 

The size of the suprascapular notch is also thought 

to play a part in the predisposition for 

suprascapular nerve entrapment, assuming that a 

small notch gives a larger chance of nerve 

impingement than a large notch. In the present 

study the most common type of notch observed is 

type-II (MTD>VL), where the chances of 

suprascapular nerve entrapment would be less. In 

type-III, IV and V the chances of suprascapular 

nerve entrapment would be more. 

In open surgical procedure, Warner et al
18

 and De 

Mulder et al
19

 found that the distance between 

margins of glenoid cavity and suprascapular notch 

was very critical. A safe zone was explained by 

them to avoid damage to the suprascapular nerve 

during the surgeries around the areas. These 

distances were 1.4 cm posterior border of glenoid 

just at the base of spine of scapula and 2.3 cm 

from glenoid just at the upper rim of glenoid. 

Therefore, surgeons must aware about this safe 

zone during surgical procedures to minimize the 

risk of iatrogenic injury of the suprascapular 

nerve. 

 

Conclusion 

Knowledge of anatomical variations of 

suprascapular notch is useful for clinicians for 

clear and early diagnosis of suprascapular nerve 

entrapment syndrome. These variations should be 

kept in mind during surgical or arthroscopic 

shoulder procedures to prevent iatrogenic supra 

scapular nerve injuries. 
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