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ABSTRACT

Background: The supra-scapular notch (SSN) is present on the upper border of the scapula. It is covered by a ligament in living, making
it a tunnel for the passage of supra-scapular nerves and vessels. Sometimes it is ossified and responsible for various pathological
conditions of the shoulder joint.

Aims and Objectives: The aim of the study is to evaluate the incidence, morphology and clinical significance of SSN and the existence
of ossified STSL.

Materials and Methods: The present analytical cross-sectional study was conducted in the Anatomy department, SCB Medical
College, Cuttack, Odisha.

Results: Total 291 dried human scapulae of unknown sex were observed in the study. The morphological classification was done as
Type 1- absence notch, Type 2- blunted V-shape notch, Type 3- U-shaped notch, Type 4- very small V-shaped notch, Type 5 — U shape
notch with partially ossified ligament and Type 6- completely ossified foramen. In the present study Type 3 was observed in maximum
specimens followed by Type 1. The least common occurrence was Type 5 partially ossified SSN and Type 6 completely ossified SSN
respectively. All the 3 types (4, 5 & 6) were responsible for supra-scapular nerve entrapment syndrome.

Conclusion: The morphology of the supra-scapular notch is considered to be a risk factor for the supra-scapular nerve entrapment
syndrome.

Keywords: STSL, SSN, Morphology, Syndrome, Nerve entrapment.

INTRODUCTION ventral rami of fifth and sixth cervical spinal nerves (C5, 6).
Suprascapular nerve (SN) is sensory to rotator cuff muscles
and motor branches to the supraspinatus and
infraspinatus muscles respectively.* The sensory supply to
the shoulder joint and acromioclavicular joint are also
supplied by it. > The suprascapular nerve is a mixed nerve,

having both motor and sensory branches.

he scapula or commonly known as shoulder blade is

present back of the thorax extending from 2" to 7t

ribs. It connects clavicle to the humerus and forms
the posterior part of the shoulder girdle. * There are 3
groups of muscles attached to scapula. The first group
intrinsic muscles of the scapula are the rotator cuff
muscles Csupraspinatus, infraspinatus, teres minor &
subscapularis) and teres major. The second extrinsic
group muscles are the triceps, biceps, and deltoid. The
third group of muscles is the levator scapulae, trapezius,
rhomboids, and serratus anterior. These muscles are

The nerve traverses chiefly through the suprascapular
foramen with the suprascapular vein and the
suprascapular artery is usually passing  above the
suprascapular foramen. As the superior transverse
scapular ligament (STSL) bridges the suprascapular notch

responsible for movements of the unstable shoulder joint
and stabilization of the scapula to the thoracic wall. ?

The suprascapular notch (SSN) is present on the superior
border of the scapula medial to the coracoid
process. Superior transverse scapular ligament (STSL)
bridges it to form an osseo- fibrous tunnel, which
sometimes ossified to a foramen for the passage of supra-
scapular nerve and vessels. 3

The suprascapular nerve is a mixed nerve, having both
motor and sensory branches. It is primarily derived from

(SSN) converting it into an osseo-fibrous foramen through
which suprascapular nerve invariably traverses can result
in injury or compression to the suprascapular nerve, which
is coined as suprascapular nerve entrapment syndrome.%”’

Morphological variations of the SSN were classified
into type | (notch absent), Il (shallow V shaped notch), IlI
(U shaped notch), IV (deep notch), V (partial ossified
STSL) and VI (completely ossified STSL) by Rengachary et
al.®
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There is to some extent a change in morphology in and
around the SSN with increasing age. ° Different variations
of STSL includes calcification, partial or complete
ossification and multiple bands.®

The ossifications of the STSL are major risk factors for
suprascapular neuropathy due to entrapment of the SN
especially among the volleyball, basketball and tennis
players due to frequent overhead abduction 8. Kopell and
Thompson in 1959 were described the above SN
neuropathy associated with anatomical variation of SSN
approximately 1-2% of all shoulder pathology. ’

Variations in the superior transverse scapular ligament and
supra-scapular notch are the most recognized possible
predisposing factors for supra-scapular nerve entrapment.
Clinically the neuropathy causes deep and diffused poorly
localized pain, weakness of abduction and external
rotation of the upper extremity, and atrophy of the
supraspinatus and infraspinatus muscles. Many incidences
of variations of supra-scapular notch with associated
supra-scapular nerve neuropathy in different population
has been reported but less attention has been given to the
morphology and anatomical cause of the ossification of the
supra-scapular ligament

The present study documents the different morphology of
suprascapular notch and the incidence of ossified STSL and
discusses its clinical significance in the Eastern Indian
population. The sampling in such studies is convenient
sampling (not purely random) specimens. Such studies
should be encouraged further as it helps to add up to the
existing sample size from different studies in India, to be
of use in meta-analysis study of SSN in the populations of
India and the world at large.

AIM: The purpose of this study was to document the
incidence, morphology and clinical significance of SSN and
the existence of ossified STSL

MATERIALS AND METHODS

The present analytical cross-sectional study was
conducted on 291 dried human scapulae of unknown sex
obtained from the osteology bank of Anatomy
department, SCB Medical College, Cuttack, Odisha with
due permission obtained from the HOD Anatomy from
May 2022 to December 2022. Scapulae with damaged SSN
were excluded from the study.

Shape of the notch was recorded on gross examination and
classified into various types. There are six basic types of
scapular notch.® Representative photographs of various
types were taken by digital camera and documented.

Factors responsible for ossification of STSL:

Age: older >younger, Sex: male>female (Testosterone),
Genetic factor, Mechanical load,

Determination of proportion of suprascapular notch:

Type I: Notch is absent. The superior border forms a wide
depression from the medial angle to the coracoid process

Type II: Notch is a blunted V-shape occupying the middle
third of the superior border.

Type lll: Notch is U-shaped with nearly parallel margins.

Type IV: Notch is V-shaped and very small. A shallow
groove is frequently formed for the suprascapular nerve
adjacent to the notch.

Type V: Notch is minimal and U-shaped with a partially
ossified ligament.

Type VI: Notch is a foramen as the ligament is completely
ossified

Ethical issue: Ethical clearance had not been considered in
the present study as per National Health Act No. 61/2003.

Statistical analysis: The observed data were analyzed by
SPSS (24) software version. The percentages and
proportions were presented in text and tables. The P
value (<0.05) was considered statistically significant.

RESULTS

In the present study the various supra-scapular notches
(SSN) are examined as per the frequency distribution of
morphological types and mentioned in tables.

In the present study the maximum number of Type Il
151(52%) were observed followed by Type | 58(20%), Type
Il 29 (10%), Type V 24 (8%), Type VI 17(6%) and Type IV
12(4%). (Table No 1 and Fig No 1-6). In the present study
17(5.8%) specimens were completely ossified and 24
(8.2%) were partially ossified out of 291 scapula observed.
(Table No 2, Fig No 5, Fig No 6)

Table 1: Distribution of SSN according to rengachary’s classification

Types Typel Typell Typelll TypelV TypeV TypeVl Total
No. of Scapula 58 29 151 12 24 17 291
Percentage 20% 10% 52% 4% 8% 6% 100%

Table 2: Incidence of Completely Ossified and Partially Ossified STSL
Ossified SESL  Right Left Total N=291(%)

Complete 12 5 17 5.8%
Incomplete 14 10 24 8.2%
Total 26 15 41 14.08%
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Type V (6%): Notch is minimal and U-shaped with a partially ossified ligament and Type VI (4%): Notch is a foramen as the
ligament is completely ossified.

—_

“TYPE II: BL NOTCH._

Figure 2: Type Il (31%): Notch is a blunted V-shape

Figure 3: Type Ill (48%): Notch is U-shaped with nearly | Figure 4: Type IV (4%): Notch is V-shaped and very small.
parallel margins.

Figure 5: Type V: partially ossified Figure 6: Type VI: completely ossified
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Frequency of complete and
incomplete ossification of STSL in

— e

Right STSL

™ complete

Left STSL

¥ incomplete

A Pearson’s chisquare test of independence was performed
to test for association between left side and right side STSL
and the complete and incomplete calcification status of the
STSL ligament and there was no significant relationship
between the two variables at p < .05.[X? (1,41)=0.644,
p=0.422]

Table 3: Incidence of Fan Shaped and Band Shaped STSL in
Completely Ossified Specimen

Ossified STSL  Right Left Total n=17
Fan shaped 4 3 7(41.1%)
Band shaped 8 2 10 (59%)
Total 12 5 17 (100%)

The incidence of fan shaped bands were 7 (41.1%) and band
shaped 10 (59%) out of 17 specimens observed for ossified
STSL.

In the specimen with completely ossified STSL, the proximal
width (PW) and distal width (DW) of the bony bridge at the
proximal and distal end were measured. The bony bridge
which has PW/DW >2 was classified as fan shaped and
PW/DW <2 was classified as band shaped. (Table No 3).

Since the samples size was low, a fisher’s exact test was
utilized to test if there was significant association between
the shape of STSL (fan shape and band shape) and sidedness
(right and left) the result was not significant at p < .05 level

DISCUSSIONS

The two ends of supra scapular notch is bridged by a
superior transverse scapular ligament (STSL) converting it
into a foramen through which supra scapular nerve (SSN)
traverses. The anatomical variation of the SSN includes
variation in shape, complete or partial ossification of STSL.
Previously SSN has been classified by many researchers
based on complex geometrical calculation. %1°

In the type | the supra-scapular notch (SSN) was absent
with wide depression on the superior border of the scapula
constituted 20% of the total 291 specimens examined. The
results were corroborative with previous authors.!l 12-13:
Rengachary et al. & Albino P et al. observed it as 8% and
12.4% respectively, which was lower than the present
study, maybe due racial variation. (Table No 4, Fig
1) Similarly in the second type (Type Il) there were 29(10%)
of total scapulae observed, which was corroborative with
Indian studies but lower than the findings of American,
Kenyan and Italian specimens, &415

In the present study Type lll was observed in maximum
specimens 151(52%) followed by Type | 58(20%), which
corresponds to Rengachary et al.®, Sangram MR et al.
13 and Kannan U et al 3

The least common occurrence was Type IV 12(4%) very
small or absence of notch, In the present study the
incidence of partially ossified SSN Type V was 24(8%) and
completely ossified SSN Type VI was 17(6%)
respectively. %1718 All the 3 types (IV,V and VI) were
responsible  for suprascapular nerve entrapment
syndrome either in combination with an anomalous
ossified supra-scapular notch, narrowed notch or absence
of notch. *8

Variation in the morphology of SSN had been identified for
supra-scapular nerve entrapment. Several classifications of
variations of SSN had been reported. Ticker et al.® divided
the notch into U-shaped (77%) and V-shaped (33%).
Polguj classified into types based on specific geometric
parameter. 2 Rengachary et al. & classified into 6 types and
our present study followed the same classification where
type 11I(52%) is more common and type 1V(4%) is least
common. *° (Table No 4, Fig V, VI).

Partial and complete ossification of STSL have also been
identified as one of the predisposing factor for
suprascapular nerve entrapment.In our study complete
ossification was observed in 6% cases , similar with the
findings of 4% of Rengachary et al and 5% by Ticker et al. &°

According to Polguj, fan shaped STSL (54.6%) is more
common than band shaped type(41.9%). In our study band
shaped (58.8%) was more common than fan shaped type
(41.2%) due to different population > The mean surface
area of supra-scapular foramen is significantly smaller in
band type hence chance of nerve compression was higher
in comparison to other types.

Table 4: comparison of types of SSN studied by various authors

Authors Specimens Typel l
Rengachary et al. & N=211 American 8%
Sangram MR et al. ¥* N=104 Indian 21.15%
Albino P et al.* N=500 Italian 12.4%
Sinkeet et al. ¥* N= 138 Kenyan 22%
Kannan U et al 3 N=400 Indian 20%
Present study N=291 Indian 20%

Typell Typelll TypelV TypeV TypeVI
31% 48% 3% 6% 4%
8.65% 59.61% 2.88% 5.76%  1.93%
19.8% 228% 31.1% 10.2% 3.6%
21% 29% 5% 18% 4%
10% 52% 1% 1% 10%
10% 52% 1% 8% 6%
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CONCLUSION

Since the suprascapular nerve entrapment might be caused
by complete ossification of STSL with formation of
suprascapular foramen and other morphometric variations
of SSN, the knowledge of such variations is essential for
clinicians, for making a proper diagnosis and for planning
the most suitable surgical intervention. The ossified band
shaped STSL as a potential risk factor in suprascapular
nerve entrapment. The morphology of the suprascapular
notch is considered to be a risk factor for suprascapular
nerve entrapment either in combination with an anomalous
STSL or as a narrowed notch. Accordingly, this notch is an
important landmark of supra-scapular nerve during
arthroscopic shoulder operation.
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