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ABSTRACT

The suprascapular notch which is located on the lateral part of the superior border of the scapula, medial to the
coracoid process, is bridged by the superior transverse scapular ligament. The notch serves as a passage for
suprascapular nerve to pass to supraspinous fossa. Suprascapular nerve entrapment may be due to the
variable morphology of the suprascapular notch or due to ossification of the superior transverse scapular
ligament. Morphometric studies of suprascapular notch have been done in various populations. The aim of the
present study is to review the morphometric studies of suprascapular notch, identify the most common type of
notch and compare the morphometry in different populations.
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INTRODUCTION

The suprascapular notch is situated in the lateral
part of the superior border of the scapula, just
adjacent to the base of the coracoid process.
This notch is converted into a foramen by the
superior transverse scapular ligament and serves
as a passage for the suprascapular nerve which
supplies motor branches to the supraspinatus,
infraspinatus, and sensory branches to the
rotator cuff muscles, and the ligamentous
structures of the shoulder and acromioclavicular
joint. The anatomical variation of the SSN, which
includes the variation in shape, complete or
partial ossification of the STSL, is recognized as
one of the causes of suprascapular nerve
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entrapment. Koepell and Thompson (1959) were
the first to describe the suprascapular nerve
entrapment syndrome [1]. They reported that
abduction or horizontal adduction of the shoulder
exerted traction on the suprascapular nerve,
which led to its compression against the superior
transverse scapular ligament. SSN has been
classified by various workers in different
populations on the basis of parameters such as
vertical length of the notch, transverse diameter
of the notch and shape of the notch [2-6]. The
three most commonly used classifications used
by various workers are those proposed by
Rengachary et al [6], Natsis et al [2] and Ticker
etal [7].
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Aim and objectives: The aim of the present
study is to review the morphometric studies of
suprascapular notch, identify the most common
type of notch and compare it in different
populations. The articles included in this review
were based on the morphometric studies of
suprascapular notch in various populations and
the articles with more number of citations were
included.

DISCUSSION

Anatomical variations of the suprascapular notch
are important as possible predisposing factors
for compression of the suprascapular nerve in
this region, especially for individuals who were
involved in violent overhead activities, such as
volleyball players and baseball pitchers [8,9].
The knowledge of variations of the shape of SSN
and incidence of ossification of STSL is also
essential in various techniques associated with
arthroscopic SN decompression [10-12].

The analysis of the literature revealed that
various authors have used mainly three different
classifications to study the morphometry of
suprascapular notch.

Rengachary et al [6] observed six basic types of
supracapular notch in 211 cadaveric adult
scapulae: Type | (no notch): The entire superior
border of the scapula showed a wide depression
from the medial superior angle of the scapula
to the base of the coracoid process (8%). Type
[I: This type showed a wide, blunted *V’-shaped
notch occupying nearly a third of the superior
border of the scapula. The widest point in the
notch was along the superior border of the
scapula (31%). Type Ill: The notch was
symmetrical and ‘U’shaped with nearly parallel
lateral margins. Type IV: The notch was very
smalland ‘V’shaped. Frequently a shallow groove
representing the bony impression by the
suprascapular nerve was visible adjacent to the
notch (3%). Type V: This type was very similar to
Type Ill (‘U’ shaped), with partial ossification of
the medial part of the ligament resulting in a
notch with the minimal diameter along the
superior border of the scapula. (6%).Type VI: The
ligament was completely ossified; resulting in
a bony foramen of variable size located just
inferomedial to the base of the coracoid process
(4%).
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On the other hand, following examination of 423
scapulae, Natsis et al [2] proposed a
classification: Type | —without a discrete notch,
Type Il — a notch with the longest transverse
diameter, Type Ill — a notch with the longest
vertical diameter, Type IV —a bony foramen Type
V —anotch and a foramen.

The third classification was given by Ticker et
al [7], he classified the suprascapular notch
according to its shape, into two types, namely
‘U’ and ‘V’ types. The degree of ossification of
the suprascapular ligament was evaluated
separately. Igbal et al [3] also classified the
suprascapular notch on the basis of its shape
into U, V and J types.

The classification given by Rengachary [6] was
difficult to use when transition between these
types is being found. The classification given
by Natsis et al >seems to be simple and includes
all the anatomical variations based on the
vertical and transverse diameters of the SSN. The
classification by Igbal et al [3] though provides
an easy method of distinction of SSN based on
its shape (U, V, and J) without involving any
measurements but some notches do not have
any of the three mentioned shapes. As the other
shapes of notch also observed are wide notch,
shallow U and hockey stick shapes are not
included in the classification given by Igbal et
al [3].

The most common type of notch reported by
Rengachary [6] in American population was Type
1l (the notch was symmetrical and ‘U’shaped with
nearly parallel lateral margins) and the least
common was Type IV - the notch was very small
and ‘V’shaped. The other authors who classified
the suprascapular notch on the basis of
Rengachary’s classification were Sinkeet in
Kenyan [5], Muralidhar et al [13] and Kanhan et
al [14]in Indians also found the most common
type of notch as Type Il (Table 1). The least
common type reported most of them was Type
VI except Kanan et al [14] (IV and V).

The second type of classification used by various
authors was by Natsis et al. [2] Natsis et al [2]
in the Greek found an equal incidence of type Il
(a notch that was longest in its transverse

diameter) and type lli(a notch that was longest
in its vertical diameter). The least common type
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of notch reported by Natsis et al [2] was Type V -Based on the classification given by Natsis et al
[2], Wang et al [4] in the Chinese, Soni et al [15] in the Indian and Mahdy A [16] in the Egyptian
found Type Il notch as the most common type of notch and type V as the least common type.

The third classification where the suprascapular notch was classified on the basis of shape according
to the classification given by Ticker et al [7] and Igbal et al [3].The most common type of notch
observed by Ticker et al [7], Soni G et al [15], Muralidhar et al [13] and Sutaria et al [17] was U
shaped notch (in Indians), whereas in Kenyans hockey stick shaped and in Pakistanis J shaped
notch was found to be most common.

Table 1: Shows the frequencies of various types of SSN in different populations using the classification given by

Rengachary et al [6].

Study Population(n) Typel | Typell | Typelll | TypelV | TypeV | Type VI
Rengachary et al 1979 [6] American (211) 8% 31% 48% 3% 6% 4%
Sinkeet at al 2010 [5] Kenyan (138) 22% 21% 29% 5% 18% 4%
Muralidhar et al 2013 [13] Indian (104) 21.15% | 8.65% | 59.61% 28% 5.70% 1.93%
Albino et al 2013 [18] Italian (500) 12.40% | 19.80% | 22.80% | 31.10% | 10.20% | 3.60%
Kanan et al 2014 [14] Indian (400) 20% 10% 52% 4% 4% 10%

Table 2: Shows the frequencies of various types of SSN in different populations using the classification given by

Natsis et al [2].

Study Population(n) | Type | Type ll Typelll | Type IV | TypeV
Natsis et al 2007 [2] Greek 8.30% 41.85% | 41.85% 7.30% 0.70%
Wang et al 2011 [4] chinese 28% 58.16% 28.23% 3% none
Soni et al 2012 [15] Indian (100) 5% 72% 20% 3% none
Mahdy A et al 2013 [16] Egyptian 6.06% 45.45% | 43.93% 3.03% 1.50%
Sutaria et al 2013 [17] Indian 6.06% 45.45% 43.93% 3.03% 1.50%
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Table 3: Shows the frequencies of various types of SSN in different populations using the shape of the SSN.

Study Pop(n) U shaped | V shaped Jshaped
Ticker et al 1998 [7] American % 23% | 0 -
Igbal et al 2010 [3] Pakistan 20% 13.20% 22%
Sinkeet et al 2010 [5] Kenyan (138) 21% 5.18% Hockey stick-22%
Soni et al 2012 [15] Indian (100) 58% 7% 27%
Muralidhar et al 2013 [13] Indian (104) 69.23% 26.92%
Sutaria et al 2013 [17] Indian (314) 38% 7% 22%

Study Population(n) JAbsent (%) CompltheSf?;;lcatlon
Rengachary et al 1979 [6] American (211) 8 4
Natsis et al 2007 [2] Greek (423) 8.3 6
Sinkeet 2010 [5] Kenyan (138) 23.91 4
Wang 2011 [4] Chinese (295) 1.36
Albino et al 2013 [18] Italian (500) 124 3.6
Polguj et al 2011 [19] Polish (86) 6
Soni etal 2012 [15] Indian (100) 2
Muralidhar et al 2013 [13] Indian (104) 21.15
Kanan et al 2014 [14] Indian (400) 20 40
Zahid A 2014 [20] Pakistan (204) 1.96
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Table 4: Shows the frequencies of absent SSN and the complete ossification of STSL ligament in different popula-
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The ossified STSL is a potential risk factor in the
formation of suprascapular nerve entrapment.
The frequency of completely ossified superior
transverse scapular ligament varies in different
populations (Table 4).

On analysis of results of various studies is
observed that there is large variations in
frequency of any type SSN in all populations.
Even in the same population variation is not
small. For example in Rengachary classification
Type IV SSN has 28% frequency in one study [13]
and 4% in another [14]. Similarly in Indian studies
using Natsis classification there is large
variation in frequency of different types of SSN.

For example type Il SSN is 72% in one study [15]
and 45.45% in another study [17] in Indian
population. Same is true for Type Il SSN which
is reported 20% by Soni et al and 43.93% by
Sutaria et al. It is observed that these
classifications have elements of subjectivity.
Therefore it is needed that morphometric
studies wherein are performed wherein various
dimensions of SSN as well as its area is measur-
ed. These studies need to be complemented by
cadaveric studies so as to determine the effect
of variations in attachment of superior
transverse ligament on cross sectional area of
of Suprascapular canal thus formed.

CONCLUSION

The most common type of notch in all the
populations (American, Kenyan, Indian, Italian)
where Rengachary’s classification was used was
type lll. The most common type of notch in all
the populations (chinese, Indian, Egyptian) where
classification by Natsis et al was used was type
[l and type V was the least common. When the
notch was classified according to shape the
results varied, in Indians U shaped was most
common, whereas in Kenyans hockey stick
shaped and in Pakistanis J shaped notch was
found to be most common.

The classification given by Natsis et al includes
all anatomical variations of the suprascapular
notch, is based on vertical and transverse
diameters of the notch, is simple and therefore
seems to be the best to classify the types of
SSN.

We also emphasize on the need of cadaveric
studies to complement the osteometric studies
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so as to determine the effect of variations in
attachment of superior transverse ligament on
cross sectional area of of Suprascapular canal
thus formed.
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