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Abstract
Introduction: Superior border of scapula presents a suprascapular notch. Suprascapular nerve entrapment syndrome may be caused due to
compression of the nerve at the notch. Previous studies have shown that there are various types of suprascapular notch and clinicians must
be aware of these types and their prevalence.
Aim: This study was conducted with the following objectives, a: To know the morphometry and morphological variations of suprascapular
notch; b: To measure the safe zone distance necessary to avoid iatrogenic injuries to nerve; c: To correlate the major scapular dimensions
with that of suprascapular notch.
Materials and Methods: We collected 100 dried human scapulae from department of Anatomy and medical students of AIMS&RC,
Devanahalli, Karnataka and Sri Narayana Institute of Medical Sciences, Ernakulam, Kerala. The Suprascapular notch was classified
according to Rengachary’s classification. Dimensions of all different class of suprascapular notches, that of scapulae and safe zone distance
was measured using digital Vernier calipers.
Results: Majority of scapulae had type II SSN (33%) and least common variety found was type IV (4%). Least surface area in type V
notch measured was 36.16mm2. Mean safe zone distance between SSN and supraglenoid tubercle (S1) in all 100 scapulae is 30.31+/-3 mm.
The mean distance between spinoglenoid notch and posterior rim of glenoid (S2) is 16.82+/-2.19 mm. Mean length of all 100 scapulae is
135.12+/-1 mm. Mean width of scapula is 101.69+/-6.8 mm. Mean length and width of glenoid fossa is 33.83+/- 3.25 mm and 24.2+/-2.34
mm respectively.
Conclusion: Ossified superior transverse scapular ligament can compress the nerve causing entrapment syndrome. Since suprascapular
notch presents various shapes, this study is an attempt to add further data to the existing studies about suprascapular notch, its morphometry
and safe zone distance to avoid injury to nerve during surgery.
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Introduction
Separated from the root of coracoid process at its lateral
end, superior border of scapula presents a suprascapular
notch. Superior transverse scapular ligament bridges the
notch and its sometimes ossified. Suprascapular nerve is a
large branch of upper trunk of brachial plexus. Nerve enters
supraspinous fossa below the ligament through the notch
and passes deep to supraspinatus and supplies it. Nerve then
reaches infraspinous fossa by passing round the lateral end
of scapular spine and supplies infraspinatus. Nerve also give
articular rami to shoulder and acromioclavicular joint.
Suprascapular nerve entrapment neuropathy may occur in
the suprascapular notch often related to degenerate cyst
originating from posterior glenoid labrum. Nerve may also
get damaged by trauma to scapula causing weakness of
supraspinatus, which is an abductor of shoulder and
infraspinatus, an external rotator of shoulder.1
Calcified superior transverse scapular ligament may
compress the suprascapular nerve as it passes under the
ligament, thus affecting the functions of supraspinatus and
infraspinatus.2 Suprascapular notch shows variations in its
shape. Rengachary et al.3 classified suprascapular notch into
six types. Suprascapular notch is an important landmark
during arthroscopic procedures to prevent accidental injuries
to suprascapular nerve.4 Study done by Gumina S et al.5

described twos safe zone distances which are necessary to
avoid iatrogenic injuries of suprascapular nerve during
surgeries. One is the distance between supraglenoid tubercle
and suprascapular notch and other is the distance between
middle of posterior rim of glenoid cavity and base of
scapular spine.5 So we did this study with the following
objectives,
1. To know the occurrence of various types of
suprascapular notch, its morphometry and correlate
with other studies.
2. To measure the safe zone distance in scapulae and its
correlation with different types of suprascapular
notches.
3. To correlate the scapular dimensions with various types
of SSN.
Materials and Methods
We collected 100 human dried scapulae from the
department of Anatomy and medical students, Akash
Institute of Medical Sciences and Research Center,
Devanahalli, Karnataka and Sree Narayana Institute of
Medical Sciences, Ernakulam, Kerala. While collecting the
scapulae, age, sex and side were not taken into consideration
and broken scapulae were excluded. Suprascapular notches
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were carefully observed to classify them into six types based
on description given by Rengachary et al.3
Description of various types of SSN is as follows,
Type I: Notch presents as slight indentation at the superior
border of scapula (Fig.1A)
Type II: “V”- shaped notch having STL more than MD
(Fig.1B)
Type III: “U”- shaped notch having MD more than STL.
(Fig.1C)
Type IV: “J”- shaped notch with a groove at its one end.
(Fig.1D)
Type V: U shaped notch presenting a partial ossification at
its medial end. (Fig.1E)
Type VI: Notch is converted into foramen by the ossified
superior transverse scapular ligament. (Fig. 1F)
Measurements taken for morphometric analysis of
suprascapular notch were as follows. (Fig. 2)
Superior Transverse Length (STL): It is the horizontal
distance between two upper ends of SSN
Maximum Depth (MD): Vertical distance between deepest
point of SSN and midpoint of line joining the two upper
ends of SSN.
Middle Transverse Length (MTL): It is the horizontal
distance between midpoint of two borders of SSN.
Measurements were not taken in the scapulae having type I
(slight indentation) and type VI (completely ossified
Superior transverse ligament). Area of SSN was calculated
by multiplying STL and MD.
To assess the safe zone distance, following measurements
were taken,
The distance between supraglenoid tubercle to SSN at its
deepest point. (S1). (Fig. 3A)
The distance between spinoglenoid notch to the midpoint of
posterior rim of glenoid cavity (S2). (Fig. 3B)
The morphometric analysis of scapula was done using
following measurements.
Maximum Length of Scapula (MLS): Vertical length
measured from superior angle to inferior angle of scapula.
(Fig 4A)

Maximum Width of Scapula (MWS): Horizontal length
measured from medial angle of scapula to infraglenoid
tubercle. (Fig. 4A)
Maximum Length of Glenoid Cavity (MLG): Vertical
length measured from supraglenoid tubercle to infraglenoid
tubercle. (Fig. 4B)
Maximum Width of Glenoid Cavity (MWG): Horizontal
length measured from midpoint of anterior rim to midpoint
of posterior rim of glenoid cavity. (Fig. 4B)
All the measurements were taken by digital Vernier calipers.
Data was tabulated and analyzed statistically.
Results
In all 100 scapulae, suprascapular notch was present.
Majority of scapulae had Type II SSN (33%) followed by
Type I (22%). Least variety was Type V (4%). 10% of
scapulae showed type VI variety of SSN where STSL was
completely ossified converting the notch into foramen (Type
VI). Type III SSN was seen in 18% of scapula and Type IV
in 13% of scapulae. Various measurements taken for SSN
were tabulated in table 1. Area of SSN was found to be least
in Type V (36.16 mm2). Maximum area was measured in
Type II variety (106.1 mm2).
One of the mean safe zone distances measured was the
distance between SSN and supraglenoid tubercle (S1) in 100
scapulae is 30.31+/-3 mm. The greatest mean distance of S1
was seen in scapulae with Type I and Type VI SSN and the
least distance was seen in Type V notch. The other mean
safe zone distance measured was the distance between
spinoglenoid notch and posterior rim of glenoid (S2) is
16.82+/-2.19 mm. Scapulae with Type V SSN showed
greatest S2 distance and the Scapulae with Type II notch
showed the least mean distance (Table 2). Scapular
dimensions in scapulae with various types of SSN are
tabulated in table 3. Mean length of all 100 scapulae is
135.12+/-1 mm. Mean width of scapula is 101.69+/-6.8 mm.
Mean length of glenoid fossa is 33.83+/- 3.25 mm. Mean
width of glenoid fossa is 24.2+/-2.34 mm.

Table 1: Dimensions of various types of suprascapular notch
Type of
Superior transverse length
Middle Transverse length in mm
SSN
in mm (STL)
(MTL)
Mean +/-SD
Mean +/- SD
Type I
Type II
12.83+/-3.22
9.33+/-2.32
Type III
9.75+/-3.45
8.09+/-3.34
Type IV
9.12+/-2.84
6.48+/-2.08
Type V
4.11+/-1.25
5.25+/-1.57
Type VI
-
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Maximum Depth in mm (MD)
Mean +/- SD
8.27+/-1.58
10.64+/-2.13
6.64+/-1.96
8.8+/-0.78
-
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Table 2: Distance between supraglenoid tubercle and suprascapular notch (S1) and distance between spinoglenoid notch and
midpoint of posterior rim of glenoid fossa (S2) in scapulae with various types of SSN
Type of SSN
Type I
Type II
Type III
Type IV
Type V
Type VI

S1 in mm
Mean +/- SD
31.34+/-3.44
30.42+/-2.46
28.84+/-2.62
30.76+/-3.18
27.01+/-3.25
31.10+/-2.65

S2 in mm
Mean +/- SD
17.28+/-2.46
16.25+/-2.42
17.13+/-1.96
16.41+/-1.62
17.99+/-0.52
17.19+/-1.99

Table 3: Scapular dimensions in scapulae with various types of SSN
Type of
SSN
Type I
Type II
Type III
Type IV
Type V
Type VI

Maximum length of
scapula (MLS) in mm
Mean +/-SD
135.65+/-11.42
133.33+/-10.51
139.99+/-12.27
130.83+/-11.66
126.95+/-12.49
139.97+/-5.89

Maximum width of
scapula (MWS) in mm
Mean +/- SD
102.01+/-6.64
102.10+/-6.96
101.34+/-6.85
98.93+/-7.72
98.43+/-7.68
105.13+/-4.4

Maximum length of
glenoid cavity (MLG)
in mm Mean +/- SD
33.96+/-3.81
33.79+/-2.99
33.83+/-3.03
33.11+/-3.97
34.22+/-3.07
34.52+/-2.78

Maximum width of
glenoid cavity (MWG)
in mm Mean+/-SD
23.85+/-2.59
24.12+/-1.97
24.51+/-2.39
23.83+/-2.59
23.56+/-3.68
25.39+/-2.07

Fig. 1: Various types of suprascapular notches

Fig. 2: Measurement of superior transverse length, middle transverse length and maximum depth of SSN
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Fig. 3: Measurement of safe zone distance in scapula

Fig. 4: a) Measurement of maximum length and maximum width of scapula; b): Measurement of maximum length and
maximum width of glenoid cavity
Table 4: Comparison of percentage of scapulae falling short of S1 and S2 critical safe zone distances with other studies
Authors
Percentage of scapulae falling short of S1 Percentage of scapulae falling short of S2
Sinkeet et al., 20107
5.9%
12%
Sangam MR et al.,
2.8%
8.6%
20138
Philip SE et al., 20179
3%
21%
Present study
1%
10%
Discussion
Rengachary et al.,3 Natsis et al.,6 Sinkeet et al.,7 Sangam et
al.8 and Philip et al.9 concluded in their study that type III
SSN is most common and type VI SSN is least common.
Our findings correlate with the findings in the abovementioned studies in having Type III SSN being most
common. But least common variety of SSN found in our
study is type V variety (4%). 10% of scapulae showed type
VI SSN where STSL is completely ossified converting

notch into foramen. This is a significant number as
entrapment is more common in scapulae with type VI
variety of SSN.
In order to perform the shoulder arthroscopic surgeries
without injuring the suprascapular nerve, there should be a
minimum safe zone distance. According to the work done
by De Mulder et al.,10 safe zone distance between
supraglenoid tubercle to SSN (S1) should be at least 2.3 cm
and safe zone distance between spinoglenoid notch and
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posterior rim of glenoid (S2) should be at least 1.4 cm to
perform surgeries without injuring the nerve. In the present
study, mean distance of S1 and S2 are 30.31+/-3 mm and
16.82+/2.19 mm respectively. But 1 out of 100 scapulae
(1%) and 10 out of 100 scapulae (10%) are falling short of
above mentioned critical safe zone distances i.e. S1 and S2
respectively. Further, scapulae with type V SSN and type II
SSN have least S1 and S2 distance respectively. This shows
that the required safe zone distance may be inadequate for
the surgeries in those patients having above mentioned types
of SSN. This requires an extra caution while performing
open surgical procedures to avoid nerve injuries in such
individuals.
Length of scapulae was found to be maximum in
scapulae with type III SSN and least in scapulae with type V
notch. Width of scapulae was maximum in scapulae with
type VI notch and minimum in scapulae with type V notch.
Length of glenoid cavity was maximum in scapulae with
type VI notch and minimum in scapulae with type IV notch.
Width of glenoid cavity was maximum in scapulae with VI
notch and minimum in scapulae with type V notch.
Surface area of suprascapular notch was found to be
least in type V variety. There might be higher incidence of
nerve entrapment in scapulae with type V SSN. But Alon M
et al.11 concluded in their study that the type of SSN does
not correlate directly with entrapment syndrome.
Conclusion
One of the site of compression of suprascapular nerve is the
suprascapular notch. This study is an attempt to add further
data to the existing studies about SSN and safe zone limit to
avoid iatrogenic injuries to suprascapular nerve during
surgeries. Further this study gives a correlation between
various types of SSN and morphometry of scapulae.
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List of Abbreviations
SSN
- Suprascapular notch
STSL - Superior transverse scapular ligament
STL
- Superior transverse length
MD
- Maximum depth
MTL - Middle transverse length
MLS
- Maximum length of scapula
MWS - Maximum width of scapula
MLG - Maximum length of glenoid cavity
MWG - Maximum width of glenoid cavity
SD
- Standard deviation
mm
- Millimeter
cm
- Centimeter
Conflict of Interest: None.
References
1.
2.

Susan standring. Gray’s Anatomy. 40th edition. Churchill
Livingstone 2008; 794-795, 820-1.
Kyung Wan Chung, Harold M. Chung. Bones and joints. In:
Gross Anatomy. 6th ed. Philadelphia: Lippincott Williams &
Wilkins; 2008:19.

Indian Journal of Clinical Anatomy and Physiology, April-June, 2019;6(2):233-237

237

