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MORPHOLOGICAL CLASSIFICATION OF SUPRASCAPULAR NOTCH
IN DRY SCAPULAE FROM POPULATION OF GUJARAT: A DATABASE
FOR SHOULDER ARTHROSCOPY
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ABSTRACT
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Background: The Suprascapular Notch (SSN) is located at the superior edge of the scapula. The information of
variations in shapes and classification can be obliging to surgeons to correlate the suprascapular nerve entrapment
with a specific type of notch. The aim of this study is to document the occurrence of morphological variations in
shape of suprascapular notch in dry scapulae which belongs to population of Gujarat & evaluate it with prevalence
among various races of world to know its clinical significance.

Methods: Total two hundred dry and intact adult human scapulae were studied of mixed sex of Indian origin
derived from various medical colleges of Gujarat. All Measurements were taken by classical osteometry with the
help of electronic calipers with the accuracy of 0.01mm in millimetres.

Results and Interpretation: The most common type of SSN observed was Type 2, a notch that was longest in its
transverse diameter. The least common type was Type 4. Type 5 SSN was absent. The most common shape was ‘J’
and least common was ‘V’. Partial and complete ossification was also noted.

Conclusion: Knowledge of anatomical variations of suprascapular notch is better for understanding location
and source of entrapment syndrome. Since, the present study is performed with a limited number of dry scapulae,
so there is need of further clinical, radiological and cadaveric studies.
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translucent superior and inferior to the scapu-
lar sipne (Moore and Dalley, 1999) [1]. The
superior edge pulls out from the superior angle
to the lateral angle, of three borders it is the
thinnest and shortest. The suprascapular notch
is located in the lateral part of the superior
bordrer near the bottom of the corocoid process.
This notch is converted into a foramen (supras-
capular foramen) by the superior tranverse

The scapula also known as shoulder blade which
is flat bone triangular in shape located on the
posterolateral feature of thoracic cage and
overlying 2nd to 7th ribs. It has two surfaces-
costal and dorsal, three edges-superior, lateral
(axillary) and medial(vertebral) with three
angles- superior, inferior and lateral (glenoid).
The triangular shape of the scapula is thin and
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scapular ligament and it transmit suprascapu-
lar nerve (Williams, Bannister, Bery el, 2004) [2].
The suprascapular nerve is the largest branch
of upper trunk of brachial plexuses. It supplies
both supraspinatus and infraspinatus muscles
and gives articular branches to the shoulder and
acromioclavicular joints [3].
Approximately 1–2% of all shoulder ache is
caused by the suprascapular nerve entrapment
syndrome [4]. Kopell and Thompson was the first
to explain the suprascapular nerve entrapment
in 1959 [5]. Many researchers have recognized
that the morphological variation of the
suprascapular notch and the ossification of the
STSL is the origin of suprascapular nerve
entrapment syndrome [5-9]. The shape and size
of the notch may be a reason in suprascapular
nerve entrapment because narrow suprasca-
pular  notch have been found in patients with
this syndrome [4, 10-14]. It is essential for
clinical practice because a range of techniques
are connected with the athroscopic decompr-
ession of the nerve [15].

MATERIALS AND METHODS

ters. For notch dimensions transparent rulers,
compass and electronic calipers were used for
precision.
Each scapula was put on the desk with the
anterior surface up. The two tips of the com-
pass were placed on the two superior corners
of the notch. With the help of a transparent ruler
it was supported and then measured with the
electronic calipers. Another transparent ruler
was put perpendicular to it up to the deepest
point of the suprascapular notch and it was
measured with electronic calipers. Now the first
ruler was put perpendicular to it to take the
middle transverse diameter with the electronic
calipers.

Total two hundred dry and intact adult human
scapulae were studied of mixed sex of Indian
origin derived from various medical colleges of
Gujarat. (Pramukhswami medical college,
Karamsad; Government medical college, Baroda;
B. J. medical college, Ahmedabad and Govern-
ment medical college, Surat) All Measurements
were taken by classical osteometry with the help
of electronic calipers with the accuracy of
0.01mm in millimeters.
The scapulae were studied for, two parameters.
One was the morphometry of suprascapular
notch and second was  dimensions of scapula
to delimit the safe zone during shoulder
arthroscopy
For the morphometry of suprascapular notch, the
intact scapulae were observed either for the
presence or absence of suprascapular notch or
for the presence of bony foramen .The supras-
capular notch, where the superior transverse
scapular ligament had been partially ossified
was included in non-ossified type as it still
presented with a notch rather than complete
bony foramen. When the notch was present, the
following measurements were taken in millime-

Table 1 suggests distribution of the suprascapu-
lar notch in the present study sample of two
hundred dry adult human scapulae of Indian
origin. It shows 32 (16%) having suprascapular
notch Type I, 83 (41.5%) categorized having Type
II, 78 (39%) have been included in Type III, while
7 (3.5%) were showing complete ossification of
Superior Transverse Scapular Ligament, were
classified as Type IV. In this study, a scapula with
presence of suprascapular notch with supras-
capular foramen or double suprascapular fora-
men (Type V) was not found.
Table 2 suggests that 32 (16%) scapulae were
showing absent notch, 83(41.5%) which belong
to Type II were shallow U shaped notch, 35
(17.5%) were deep wide U and Type III supras-
capular notch, 25 (12.5%) were Type III and deep
narrow U shaped notch, 16 (8%) were V shaped
Type III and 2 (1%) were vertically oval Type III
suprascapular notch. Complete foramen was
observed in 7 (3.5%) scapula which belong to
Type IV suprascapular notch and this type shows
complete ossification of the superior transverse
scapular ligament.

RESULT AND DISCUSSION

Table 1: Distribution of various types of suprascapular
notch in Gujarat population studied on 200 individuals.

Type of Notch Frequency Percentage

I 32 16%

II 83 41.50%

III 78 39%

IV 7 3.50%

Total 200 100%
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Table 2 suggests that there are variations in the
incidence of Type I (without a discrete notch)
suprascapular notch in different populations
ranging from 5% to 16%. In Indian population,
attempts have been made to classify suprascapu-
lar notch by Soni et al. [12] and Mahato and
Suman [16]. Total number of scapulae was less
than present study in the above mentioned
studies. Soni et al. (2012) reports were based
on hundred scapulae, while Mahato and Suman
(2013) reports were based on one hundred and
twelve scapulae. They observed frequency
19.64% of Type I suprascapular notch, while in
case of Soni et al. (2012) frequency of Type I
was noted 5%. In present study, 16% scapulae
were having Type I suprascapular notch. Soni et
al. [12] performed the study in North Indian popu-
lation, while Mahato and Suman [16] performed
in South Indian population. Present study which
was done in West Indian population, frequency
of Type I correlates with the study results of
Mahato and Suman [16]. This suggests that
frequencies of absent notch closely correlate in
West and South Indian population.
Table 2: Distribution of different types of suprascapular
notch according to the shape.

Serial No. Shape
No. of 

scapula
Percentage

Type of 
Notch

1 Absent notch 32 16% I

2 Shallow U 83 41.50% II

3 Deep wide U 35 17.50% III

4 Deep narrow U 25 12.50% III
5 V shaped 16 8% III

6 Vertical Oval 2 1% III

7 Complete foramen 7 3.50% IV

Total 200 100%

Natsis et al. 2007
 (423, Greek)

Wang et al. 2011
(295, Chinese)

Soni et al. 2012
(100, India)

Present Study
(200, India)

Type IV Type V

8.30% 41.50% 41.50% 7.30% 0.70%

4.08% None

6.06% 45.45% 43.93% 3.03% 1.50%

3% None

16% 41.50% 39% 3.50% None

Workers                                
(N, Population)

Mahdy and Shebab. 
2013 (132,Egypt)

5% 72% 20%

9.52% 58.16% 28.23%

Type I Type II Type III

Table 3: Different types of suprascapular notch in
different population and the comparison with the
previous studies and the present study.

Table 3 suggests the highest incidence of
absent notch (16%) as compared to the results
of other studies in the table. As per present
findings, the frequency of Type I notch was
double in Indian population, as compared to the
frequency of Type I notch Greek and Chinese
populations and it was about three times more
than the frequency of Type I notch in Egyptian
population.
Table 3 suggests that Type II (shallow notch) has
highest incidence out of all the other types in
all the populations compared in the table.
According to Natsis et al. [17] both the types II
and III are showing similar incidence (41.5%).
According to these findings inference can be
derived that most frequently found type of notch
is Type II in all these populations.
Type III (deep notch) is the second most
common incidence in these populations (Table
19). The frequency of Type III notch is higher in
Egypt and Greek as compared to Asian popula-
tion.
The incidence of Type IV (complete ossification
of superior transverse scapular ligament) is
lowest in all populations mentioned in Table 19,
which is ranging from 3% to 7.3% in the given
populations. Ticker et al. [6], Alon et al. [18] and
Cohen et al. [19] studied the variations in
morphology of superior transverse scapular
ligament which included its complete ossifica-
tion. It can be one of the predisposing factors
for suprascapular nerve entrapment. The
incidence of complete ossification of supras-
capular ligament varies widely in different
populations. In Brazilian population its incidence
is reported highest to be 30.76% [20] as com-
pared to other populations. In Italian Population
it is to be 6.1% as described by Vallois [21].In
Greek population, [17] the incidence was 7.3%.
Turkish population, Urguden et al. [22] noted
incidence was 6% and Bayramoglu et al. [9]
found it was 12.5%. In American population, it
was 3.7% as noted by Edelson [23] and 4% by
Rengachary et al. [24] and in Chinese popula-
tion Wang et al. [25] noted 4.08%. In the present
study (India), complete ossification of the
ligament was noted to be 3.5%.Greek, Italian and
Turkey are Mediterranean countries that may be
the reason the findings are close to each other.
On the other hand, In American, Indian and
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Chinese studies, findings correlate to each other.
This indicates there are differences in different
populations at the level of ossification of liga-
ment.
In present study suprascapular notch Type II and
Type III were further classified in various shaped
as given in Table 4.
Table 4: Distribution of different types of suprascapular
notch according to the shape.

Serial No. Shape
No. of 

scapula
Percentage

1 Absent notch 32 16% Type I

2 Shallow U 83 41.50% Type II

3 Deep wide U 35 17.50% Type III

4 Deep narrow U 25 12.50% Type III

5 V shaped 16 8% Type III

6 Vertical Oval 2 1% Type III

7 Complete foramen 7 3.50% Type IV

Total 200 100%

In present study, an attempt was made for
further classification of Type II and Type III notch
into various shapes based on STD, MD and MTD
values. (Table 4)
To classify suprascapular notch according to
shape the ratio of Maximum Depth and Middle
Transverse Diameter has been considered along
with value of Superior Transverse Diameter.
When the MD: MTD ratio was 0.70-0.99 it sug-
gested shallow U shaped notch.
When the MD:MTD  ratio was 1.00-1.30  it sug-
gested deep wide U shaped notch.
When the MD:MTD ratio was 1.40-1.69 it sug-
gested deep narrow U shaped notch.
When the MD:MTD ratio was 1.70-1.99 with STD
value higher than value of  MTD  it suggested V
shaped notch.
When the MD:MTD ratio was 2.00-2.60 and STD
value was less than MTD, suggested Vertical
Oval shaped notch.
An attempt was made to classify the notch fur-
ther so that more varieties of suprascapular
notch can be classified.
Sinkeet et al. [26] reported that suprascapular
nerve entrapment neuropathy is associated with
the morphology of the suprascapular notch.
Their study revealed three morphological varia-
tions (U, V and J) of suprascapular notches in
one hundred eighteen scapulae derived from

Kenyan population. The most common was U
shape (76.27%) that 18.64% had nearly parallel
lateral margins. Ticker et al. [6] found U shaped
suprascapular notch in 77% scapulae in Ameri-
can population.
Fig. 1: Classification of suprascapular notch based on
measurements of Superior Transverse Diameter (STD),
Maximum Depth (MD) and Middle Transverse Diameter
(MTD). A: Deep narrow U shape, B: Deep wide U shape, C:
Shallow U shape D: V shape and E: Vertical oval shape.

Bayramoglu et al. [9] found U shaped notch in
62.5% in Turkish population. Duparc et al. [27]
observed U shaped notch in 63.3% scapulae in
France. Meanwhile, Soni et al. [12] in India found
U shaped notch in 58%. In present study, U
shaped notch (71.5%) has been most commonly
observed.
In the present study, as mentioned above U
shaped notches have been further classified
according to its vertical and transverse dimen-
sions and classified with the type of the notch
(Table 20). In present study, 83 (41.5%) scapu-
lae had shallow U shaped notch which belong
to Type II suprascapular notch , 35 (17.5%) were
showing deep wide U shaped notch and deep
narrow U was found in 25 (12.5%) scapulae and
both deep wide and deep narrow U shaped notch
belong to Type III suprascapular notch. The size
and shape of suprascapular notch is thought to
play a part in predisposition of suprascapular
nerve entrapment assuming that narrow notch
provides more chance to entrap the nerve than
the larger and shallower notch. Therefore deep
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narrow U shaped notch has more chance for
suprascapular nerve entrapment than shallow
U shaped notch.
Second most common morphological variation
in shape of the suprascapular notch that had
been observed in present study was V shaped
notch which was present in 8% scapulae. Ticker
et al. [6] found in 23% (America), Bayramoglu
et al. [9] found in 25% (Turkey), Duparc et al.
[27] in 36.5% (France), Soni et al. [6] in 7% (In-
dia) and Mahdy et al. [28] in 13.56% (Egypt).
The observation in present study is similar to
Soni et al. [12] (India). Dunkelgrun et al. [29]
stated that U shaped notches had a larger area
than V shaped notches, leading to an assump-
tion that a V shaped notch is more vulnerable to
suprascapular nerve entrapment. This suggests
that in Indian population V shaped notch is rela-
tively less frequent than other populations. It
can be speculated that suprascapular nerve
entrapment because of V shaped notch are mini-
mal in Indian population.
Although it has been hypothesized that supras-
capular nerve entrapment is more likely to be
associated with a narrow V shaped notch, no
direct correlation between such observed shapes
(U,V, J) and suprascapular nerve entrapment has
been shown clinically [30]. Therefore, not only
the shape and diameter of the notch, but also
the morphology of suprascapular ligament
should be considered for suprascapular nerve
entrapment.

measurements. When the MD: MTD ratio was
0.70-0.99 it suggested shallow U shaped notch
(41.5%), all belong to Type II suprascapular
notch. Deep wide U, deep narrow U, V shaped
and Vertical oval belonged to Type III (deep)
notch. When the MD:MTD  ratio was 1.00-1.30
it suggested deep wide U shaped notch (17.5%).
When the MD:MTD ratio was 1.40-1.69 it
suggested deep narrow U shaped notch(12.5%).
When the MD:MTD ratio was 1.70-1.99 with STD
value higher than value of  MTD  it suggested V
shaped notch (8%). When the MD:MTD ratio was
2.00-2.60 and STD value was less than MTD,
suggested Vertical Oval shaped notch(1%). STD
has been also used to classify the suprascapu-
lar notch in the present study along with MD
and MTD unlike other studies where they have
used only MD and MTD. An attempt has been
made for further classification of the notch in
the present study.
Therefore, the qualitative and quantitative
research on the morphological variability of
suprascapular notch of human scapulae provides
precise and well sorted data about suprascapu-
lar notch variations and localization in Indian
Population which supplements the existing
reports of its kind by providing more varieties of
suprascapular notch and it contributes to the
further understanding of human suprascapular
notch.

CONCLUSION

In present study, classification of suprascapu-
lar notch has been done as per the shape and
size in various types. First, Superior Transverse
Diameter (STD), Maximum Depth (MD) and
Middle Transverse Diameter (MTD) of each
notch have been measured. First, Suprascapu-
lar notch has been classified in to four different
types. Type I was an absent notch (16%), Type II
was a shallow notch where MTD was higher than
MD (41.5%), Type III was a deep notch where
MD was higher than MTD (39%) and Type IV
where the notch was converted into foramen by
ossified superior transverse scapular ligament
(3.5%). Further classification of Type II and Type
III suprascapular notch has been done in to vari-
ous shapes according to the above mentioned
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