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Abstract:

Aim: This present study meant to describe different shape and dimensions of suprascapular notch, and to
classify different types of scapula on the basis of notch.

Material & Methods: 293 dried scapulae were observed, examined and studied in detail. Scapulae with
supra-scapular notch were included in the present study. Measurements of suprascapular notch were taken
with the help of digital Vernier calliper and recorded in millimetres. The superior transverse diameter,
Inferior transverse diameter of supra scapular notch, depth were recorded. The data was analyzed
statistically.

Observations & Results: We observed five types of notch in scapulae, type I: without a discrete notch (ill
defined), 36 (12.28%), type II: a ‘V’ shaped notch, 69 (23.54%); type III: ‘U’ shaped notch, 132 (45.0%); type
IV: inverted ‘V’ shaped notch, 52 (17.74%); type V with absent supra scapular notch: 4(1.36%).

Conclusion: The present classification of the suprascapular notch is simple, easy to use, and based on
specific dimensions which help to clearly distinguish five types of these structures. This study will also help
clinicians to correlate suprascapular nerve entrapment with a specific type of suprascapular notch.
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Introduction

The scapula (shoulder blade) is a triangular flat bone that lies on the posterolateral
aspect of the thorax, overlying the2nd to 7th ribs. The convex posterior surface of the scapula
is unevenly divided by the spine of the scapula into a small supraspinous fossa and a much
larger infraspinous fossa. The concave costal surface of the scapula has a large subscapular
fossa. The triangular body (blade) of the scapula is thin and translucent superior and inferior
to the scapular spine. The suprascapular notch is situated in the lateral part of the superior
border of the scapula, just adjacent to the base of the coracoids process. This notch is
converted into a foramen by the superior transverse scapular ligament and serves as a passage
for the suprascapular nerve.

This foramen transmits the suprascapular nerve to the supraspinous fossa, whereas
the suprascapular vessels pass above the Iligament.Suprascapular nerve supplies
supraspinatus and infraspinatus muscles as well as sensory branches to the shoulder and
acromioclavicular joint.

Morphological variations of the suprascapular notch are very important clinically
because of one of the predisposing factors for compression of the suprascapular nerve in this
region. Suprascapular nerve neuropathy is a common symptomatic presentation in some
individuals who have been involved in violent overhead activities, using that particular upper
limb. The size and shape of the SSN has been supposedly a factor in suprascapular nerve
entrapment because narrow SSNs have been commonly observed in patients with this
syndrome. [2, 6, 12, 21]

Many of the previous studies observed variations in suprascapular notch studies. Six
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different types of anatomical variations of the suprascapular notch have been reported in
Nigerian population by Bayramolu et al. [1]. Polguj M reported complete absence of the
suprascapular notch [12].

Rengachary et al. classified the suprascapular notch (SSN) into six types based on the
shape of the notch and ossification of superior transverse scapular ligament (STSL) [15, 16].
Ticker et al. and Bayramoglu et al. modified the classification of Rengachary et al. and included
only U- shaped notch and V -shaped notch, and the notch with ossification of the superior
transverse scapular ligament (STSL) [1,15,16, 19]. Natsis et al. and Michael Polguj had
established a new method of classifying SSN morphology by using specific geometrical
parameters [10]. Hua-Jun Wang et al. had also classified SSN according to Natsis’ method and
also studied the bony canal [14, 20].

GargSoni et al., Surekha, Muralidhar et al. and Lajja et al.classified SSN based on
Rengachary et al. , Natsis et al. and Ticker et al. classification [5,8,10, 15,16, 18, 19] in Indian
population.

Material and Methods

The present study comprised of detailed work done on 293 dried adult north Indian
human scapulae, in which suprascapular notch morphology was observed. These scapulae
were obtained from museum of Department of Anatomy in various medical colleges used for
under graduate teaching purposes. These bones were of unknown age and sex.

This study also includes scapulae where suprascapular notch was absent. The scapulae
with broken superior border were excluded from this study. Measurements of suprascapular
notch were made using classic osteometry with the digital Vernier calliper and these were
recorded in millimetres. Digital Vernier caliper (manufacturer — Aerospace, India) used in this
study was of resolution of 0.01lmm. The data was analyzed statistically (figure 1 & 2).

Figure 1: Measurement for depth of Supra Scapular Notch
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Figure 2: Measurement for Superior transverse diameter of Supra Scapular Notch

Measurements taken for each suprascapular notch and superior transverse scapular
bar are as follows-

1. The superior transverse diameter - maximum distance between superior most edges of
suprascapular notch (SSN). (Figure: 3)

2. The inferior transverse diameter - maximum distance between the edges of the curved
arch at the base of the SSN. (Figure: 3)

3. Depth -maximum vertical distance between deepest point at the base of suprascapular
notch to an imaginary line between superior edges of notch. (Figure: 3)

Figure 3: Dimensions measured for Supra Scapular Notch,

STD: Superior Transverse Diameter, ITD: Inferior Transverse Diameter, Depth
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Results

By gross examination and measurements we classified 293 into different types according to
shape and presence of suprascapular notch (table -1).

Table 1: Classification of scapulae (n=293) according to shape of Suprascapular Notch

No. of Scapuale (%) | Right sided | Left sided
Scapulae Scapulae

Type I (without Discrete SSN) 36 (12.28%) 22 14
Figure : 1
Type II ( STD > ITD ) 09 (23.54%) 45 24
Figure : 2 (V-shaped)
Type III ( STD = ITD ) 132 (45.0%) 88 44
Figure : 3 (U-shaped)
Type IV ( STD < ITD) 52 (17.74%) 24 28
Figure : 4 (Inverted- V-shaped)
Type V (SSN absent) 4(1.36%) 4 0
Figure : 5

(STD: Superior Transverse Diameter, ITD: Inferior Transverse Diameter, SSN: Supra Scapular
Notch)

Type -1 (n= 36) were without discrete shaped suprascapular notch (ill defined —not
having continuous margin). Type -II — V shaped (n=79, having wide superior transverse
diameter, narrow inferior transverse diameter) and Type -III — U shaped (n= 132, having
nearly equal superior & inferior transverse diameter) (figure — 4). Measurement value of
Superior, inferior transverse diameter and depth are showing in table -2.

Type -11 N Type -III

Figure 4: Photographs showing different type of Supra scapular notches
(Type 1: without discrete notch, Type 2: V' shaped, Type 3: ‘U’ shaped, Type 4: Inverted V’
shaped, Type 5: Without Notch)
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Table 2: Dimensions in different type of Supra Scapular Notches

Types of Scapula Superior Inferior Transverse | Depth of Supra
Transverse Diameter (ITD) Scapular Notch (D)
Diameter (STD)

Type I 10.36 £ 1.98 mm 9.23 + 1.56 mm 3.65 + 0.88 mm

Type II ( STD > ITD ) 9.80 + 1.68 mm 5.12 £ 0.32 mm 7.32 + 1.44 mm

Type III ( STD = ITD ) 9.54 £ 1.42 mm 8.56+ 1.72 mm 6.88 £ 1.02 mm

Type IV (STD <ITD ) 3.16 £ 0.64 mm 6.28 £ 0.68 mm 4.24 + 0.62 mm

(STD: Superior Transverse Diameter, ITD: Inferior Transverse Diameter)

Type -IV (n=52) were inverted V shaped suprascapular notch (having narrow superior
transverse diameter, wide inferior transverse diameter). Suprascapular notch were absent in
type — V scapulae (n=4).

Discussion

Several morphological variations and classifications of the suprasacpular notch were
reported in various populations.

SSN is commonly bridged by superior transverse scapular ligament, in living which may
get ossified sometimes, thus foramen completed and transits suprascapular nerve to
supraspinous fossa. Various factors have been identified as being causes of suprascapular
nerve entrapment including variations in suprasacpular notch (SSN) along with the variations
of suprasacpular ligament ossifications [1, 13].

Many of researchers observed morphological variations of SSN and classified them in
different populations [Hrdicka, Olivier, Rengachary et al., Ticker et al., Bayramoglu et al.,
Natsis et al., Sinkeet, Wang and Polguj] [1, 6, 10, 13-17, 19, 24].

Rengachary et al. has classified SSNs into six types, based on its inferior shape as well
as the degree of ossification of transverse suprascapular ligament [15, 16|, though this
classification did not help to clearly differentiate among various types —

Type I — the entire superior border of the scapula shows a wide depression from the medial
superior angle to the base of coracoid process,

Type II — a wide, blunt, V-shaped notch,

Type III — a symmetrical, U-shaped notch with parallel margins,

Type IV — a small, V-shaped notch,

Type V — similar to type III with the medial part of the ligament ossified and

Type VI -ligament completely ossified and forming a foramen.

In the present study, Type III supra scapular notch (U-shaped) is more commonly
observed (45.0%) and this observation is similar to that of other earlier studies. U shaped notch
(type III) was reported in various frequencies by Jadhav et al.in 39.79% , by Igbal et al. in 14% ,
Ticker et al. 77%, Bayramoglu et al. 62.5 %, Duprac et al.63.3 % , Muralidhar et al. 69.23% in
past [1,4, 7,9, 18, 19].

In our study (Table-1), second common type of SSN observed is type II (V-shaped —
23.54%), which is similar to the observations of Rengachary et al. and Natsis et al., but differed
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to the findings of Sinkeet et al. described type I SSN as the second common type [10, 15-17].

In the present study Type V SSN (1.36 %) observed that it is the least common type,
which is different to that of Rengachary et al. and Sinkeet et al., who observed type VI as the
least common type of supra scapular notches [15-17].

Type VI supra scapular notch reported by Rengachary et al. was defined as the notch
with complete ossification of transverse scapular ligament (transverse scapular bar) forming
suprascapular foramen [15].

On the other hand, following examination of 423 scapulae, Natsis et al. proposed a
classification [10]:

Type I — without a discrete notch,

Type II — a notch with the longest transverse diameter,
Type III — a notch with the longest vertical diameter,
Type IV — a bony foramen

Type V — a notch and a foramen.

In our study, the presence of both supra scapular notch and the supra scapular
foramen together in same scapula was not observed.

In the present study, superior transverse diameter (STD) of the notch was greater than
the inferior transverse diameter (ITD) in 23.54 % scapulae, lesser in 17.74% and equal in
45.0% scapulae.

A reduction in the height of suprascapular foramen may predispose to entrapment of
suprascapular nerve. Dunkelgrun et al. stated that the U-shaped notch had a larger area than
the V-shaped notch, which was the reason that the V-shaped notch was more likely to be
associated with suprascapular nerve entrapment [3]. In present study we observed that the U-
shaped notch was more common (45.0%) than the V-shaped notch (23.54%) and inverted V-
shaped notch (17.74%). These observations are almost similar to those of other studies done in
past as has been shown in Table-3.

Though, exact cause of various shapes of SSN is not clear but Odita et al. suggested
that the ossifications of the coracoid process and epiphysis influence the shape of the SSN and
it could be the cause of the population difference [11]. In conclusion, knowing the anatomical
variations in detail is better for understanding of location and source of the entrapment
syndrome.

Table 3: Comparative distribution U and V type of notches in different studies

Name of Study U-type V-type
Duparc [4] 63.3% 36.7%
Bayramoglu [1] 62.5% 25%
Ticker et al [19] 7% 23%
Muralidhar [9] 69.23% 26.92%
Present Study 45.0% 23.54%

Note: No potential conflict of interest relevant to this article was reported
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