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Introduction: Suprascapular notch is situated in lateral section of margo superior of scapula

as adjacent to substratum of processus coracoideus. Suprascapular nerve compression is

characterized with chronic localized pain spreading to shoulder posterior and/or lateral

areas, to under brachion and into the neck; and with weakness in shoulder abduction, and

also atrophy of supraspinatus and infraspinatus muscles. In our study, we aimed to exhibit

notch suprascapularis morphology and the variations of this structure which creates an

important passage for suprascapular nerve.

Methods: This study was conducted on 100 patients (35 femalese65 males). Average age of

individuals included into the study was 17e87 years.

Results: The morphological study of the suprascapular notch revealed six different types of

notches.

Discussion: The data we have obtained in our study are important to constitute a reference

space of Turkish society. Furthermore, the fact that the differences between genders and

right-left are exhibited will be helpful for surgeons who perform surgery in this region.

Therefore, we conclude that the exhibited results will provide a better detail of information

regarding morphometry of suprascapular notch and will aid in diagnosing and surgical

treatment for shoulder pain.

Copyright © 2014, Anatomical Society of India. Published by Reed Elsevier India Pvt. Ltd. All

rights reserved.
1. Introduction

Suprascapular notch is situated in lateral section of superior

margin of scapula as adjacent to substratum of coracoid
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y of India. Published by Ree
process. This notch is closed, from top by, superior transverse

scapular ligament; and converted into a holeforme; and cre-

ates a passage for suprascapular nerve. The suprascapular

nerve and veins move forward and backward within the

structure.1,2
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Fig. 1 e Measurements of the suprascapular notch: STD:

superior transverse diameter; MTD: middle transverse

diameter; MD: maximal depth; SSN-Acr: distance between

suprascapular notch and the acromion.
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Suprascapular nerve is a peripheric nerve that ascends

from C5eC6 nerve roots, and separates from the upper trun-

cus of brachial plexus, and hasmotor and sensory sarcostyles.

It passes from suprascapular notch to back of scapula; and

goes-ahead in fossa supraspinatus; and provides motor

innervation of supraspinatus muscle and infraspinatus mus-

cle.3 The sense branch of the supraspinatus nerve takes the

sense of shoulder joint and acromioclavicular joint.4

Suprascapular nerve compression is characterized with

chronic localized pain spreading to shoulder posterior and/or

lateral areas, to under brachion and into the neck; and with

weakness in shoulder abduction, and also atrophy of supra-

spinatus muscle and infraspinatus muscle.2 It is stated, in

literature, that entrapment neuropathies of suprascapular

nerve occur in two points such as suprascapular notch and

supraglenoid notch.5 Suprascapular notch is the most

important point along with suprascapular nerve; because this

region is the main place of suprascapular nerve compression

and pain.2 Reasons of approximately 1e2% of all shoulder

pains depend on neuropathy of suprascapular nerve, and for

this reason, it may be overlooked in differential diagnosis of

shoulder ailments. Supraspinatus nerve compression was

described by Kopel and Thomson, at first. They reported that

traction is applied on suprascapular nerve at shoulder

abduction and horizontal abduction, and superior transverse

scapular ligament compresses on the nerve.6 Furthermore,

the fact that the region anatomy iswell known is an important

factor to prevent possible neurological complications during

the surgical intervention applied on shoulder region.7

In our study, we aimed to exhibit suprascapular notch

morphology and the variations of this structure which creates

an important passage for suprascapular nerve. Furthermore,

by carrying out some morphometric measurements for

suprascapular notch, we aimed to determine better its local-

ization. Thus, we think that the data that we are exhibiting

here may be useful for radiology, orthopedics and neurology

specialists in diagnostic and treatment of shoulder pains.
2. Material and methods

This study was conducted on 100 patients (35 femalese65

males) who were referred to Radiology Department of

Mevlana (Rumi) University, Faculty of Medicine for thorax

computed tomography (CT) in the year 2013. Images were

obtained from the patients with no shoulder pain and whose

scapulas could be imaged completely through multidetector

computed tomography (MDCT). Totally 200 scapulas including

100 right and 100 left scapulae were examined. Average age of

female individuals included into the study was 17e87 years

and age average of male individuals included into the study

was 17e85 years.

In first stage of the study; patients who previously con-

sulted the hospital and underwent MDCT of scapula by using

64 slice-MDCTsystem (Siemens SomatomSensation, Erlanger,

Almanya, 2005) were identified.

Then, after the morphological evaluations on supra-

scapular notch typologies were registered. The measurement

was performed on suprascapular notch. Measurements were

designed as follows:
The superior transverse diameter (STD): The maximum

dimension of the horizontal measurements taken in the hor-

izontal plane between corners of the SSN on the superior

border of the scapula (Fig. 1).

The middle transverse diameter (MTD): The dimension of

the horizontal measurements taken in the horizontal plane

between opposite walls of the SSN at half the dimension of

MD, perpendicular to it (Fig. 1).

The maximal depth (MD): The maximum dimension of the

longitudinal measurements taken in the vertical plane from

an imaginary line between superior corners of the notch to the

deepest point of the suprascapular notch (Fig. 1).

The distance between suprascapular notch and the

supraglenoid tubercle (SSN-ST): The distance between deep-

middle point of suprascapular notch and the beginning

point of supraglenoid tubercle was measured on the vertical

plane (Fig. 2).

The distance between suprascapular notch and the acro-

mion (SSN-Acr): The distance between deep-middle point of

suprascapular notch and the front-lateral corner of acromion

was measured on the vertical plane (Fig. 1).

In the third stage of our study, the obtained data were

analyzed with S.P.S.S. 14.0 (Statistical Package for the Social

Sciences) packed programme. The obtained data are

expressed as mean ± SD and percentage. Normal distribution

assumption was evaluated by using KolmogoroveSmirnov

test. Student-t test was used to compare groups, Pearson

correlation test was used for relation between parameters.
3. Results

The morphological study of the suprascapular notch revealed

six different types of notches. The intensity facts named (1)

type A1 (Fig. 3) e in which MD is bigger than STD and MTD is



Fig. 2 eMeasurements of the suprascapular notch: SSN-ST:

distance between suprascapular notch and the

supraglenoid tubercle.

Fig. 4 e Classification of the suprascapular notch; Type A2.
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bigger than MD ewas recorded as 5.5%; (2) type A2 (Fig. 4) e in

which MD is bigger than STD and MD is bigger than MTD e

was recorded as 6.5%; (3) type B1 (Fig. 5) e in which STD is

bigger than MD and MTD is bigger than MD ewas recorded as

1%; (4) type B2 (Fig. 6) e in which STD is bigger than MD and

MD is bigger than MTD - was recorded as 72.5%; (5) type C

(Fig. 7) e in which the facts of suprascapular transverse
Fig. 3 e Classification of the suprascapular notch; Type A1.
ligamentum is ossified, and also the suprascapular notch is

converted into a hole e was detected as 10%; (6) Type D

(Fig. 8)e in which no suprascapular notchwas observedewas

recorded 4.5%. Distribution of morphological classification

belonging to suprascapular notch as per genders and lateral-

ization is given, in detail, in Table 1.
Fig. 5 e Classification of the suprascapular notch; Type B1.



Fig. 6 e Classification of the suprascapular notch; Type B2. Fig. 8 e Classification of the suprascapular notch; Type D.
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Right-hand and/or left-hand scapulas of 19 of 100 patients

included into the study take place in type III or type IV clas-

sification. 81 patients taking place in other classes were

included into the morphometric measurements because of

parameters of suprascapular notch were not observed on

these patients. As a result ofmorphometricmeasurementswe

carried out, STD was detected at women as 11.24 ± 3.58 mm;

as for atmen it was detected as 12.74± 4.46mm.WhileMTD in

women as 8.00 ± 2.15 mm, and in men as 9.11 ± 2.26 mm are

detected, MD in women was recorded as 7.14 ± 1.84 mm, and

in men as 8.14 ± 2.21 mm. SSN-ST in women as
Fig. 7 e Classification of the suprascapular notch; Type C.
29.72 ± 2.70 mm, and in men as 32.16 ± 4.39 mm were found.

As for SSN-ACR in women as 54.97 ± 6.85 mm, and in men as

59.40 ± 5.77 were recorded. Difference between average values

of genders was found statistically significant (p < 0.05) in also

all of parameters (Table 2). Values of these parameters were

recorded in right-hand and left-hand separately (Table 3); and

detected that the difference, in respect of statistics, between

these values is significant in STD only, but not significant for

other parameters (p > 0.05).
4. Discussion

The most important passage in which suprascapular nerve

is compressed is suprascapular notch. For that reason,

anatomical variations of suprascapular notch play a major

role in suprascapular nerve compressions.6 Because of this, its

clinical significance, suprascapular notch typing wasmade, in

the literature, by many researchers.1,2,4,5,8 Suprascapular
Table 1 e The distribution of types of scapular notch.

Female
(n ¼ 88)

Male (n ¼ 112) Total

Right Left Right Left

Type A1 2 3 3 3 11

Type A2 1 3 5 4 13

Type B1 e 1 e 1 2

Type B2 35 32 38 40 145

Type C 4 3 7 6 20

Type D 2 2 3 2 9

Total 44 44 56 56 200



Table 2 e Comparison of the obtained data according to
gender (mean ± SD) (mm).

Parameters Female (n ¼ 35) Male (n ¼ 46) P

STD 11.24 ± 3.58 12.74 ± 4.46 <0.05
MTD 8.00 ± 2.15 9.11 ± 2.26 <0.05
MD 7.14 ± 1.84 8.14 ± 2.21 <0.05
SSN-ST 29.72 ± 2.70 32.16 ± 4.39 <0.05
SSN-Acr 54.97 ± 6.85 59.40 ± 5.77 <0.05

STD: superior transverse diameter; MTD: middle transverse

diameter; MD: maximal depth; SSN-ST: distance between supra-

scapular notch and the supraglenoid tubercle; SSN-Acr: distance

between suprascapular notch and the acromion.
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notch was divided into 3 types in 1942, at first, as shallow,

medium and deep depending on observation.2 Ticker9 et al

divided suprascapular notch into 3 types as V shaped type and

U shaped type and superior transverse scapular ligament was

ossified type. Ticker9 et al who explained that this classifica-

tion is subjective divided suprascapular notch into its types by

carrying out a lot of measurements. In this study, the type of

which MD is bigger than STD is named as type I; and the type

of which STD, MTD and MD are equal is named as type II; and

the type of which MD is lesser than STD is named as type III,

and the type of which superior transverse scapular ligament

was ossified and its suprascapular notch turned into foramen

is named as type IV; and also the type of which suprascapular

notch could not be detected is named as type V. Furthermore,

those shapes as type I and type III were divided into sub-

groups. According to this, those of which STD is lesser than its

MDT separated as subgroup A; and those with equal STD and

MDT separated as subgroup B; and those STD is bigger than its

MDT separated as subgroup C. In the same study, while type

III became the most encountered group with 56.16%; the type

II became the least encountered group with 1.95%. In this

study, type I has been detected as 24.18%; and type IV has been

detected as 4.72%; and type V has been detected as 12.99%. No

fact of any two or three of STD, MTD and MD values are equal

was encountered in our study. The intensity of facts we

named as type A1 in our study was recorded as 5.5%; and the

intensity of facts we named as type A2 was recorded as 6.5%;

and the intensity of facts we named as type B1 was recorded

as 1%; and the intensity of facts we named as type B2 was

recorded as 72.5%. The intensity of facts we named as type C

was recorded as 10%; and the intensity of facts we named as

type D was recorded as 4.5%. While type B which is the most

encountered in our study similar to Polguj6 et al detected as
Table 3 e Comparison of the obtained data according to
lateralization (mean ± SD) (mm).

Parameters Right (n ¼ 81) Left (n ¼ 81) P

STD 12.78 ± 4.39 11.40 ± 3.83 <0.05
MTD 8.87 ± 2.28 8.39 ± 2.70 >0.05
MD 7.98 ± 2.20 7.44 ± 1.98 >0.05
SSN-ST 31.20 ± 4.36 31.01 ± 3.47 >0.05
SSN-Acr 58.4 ± 6.24 56.57 ± 6.88 >0.05

STD: superior transverse diameter; MTD: middle transverse

diameter; MD: maximal depth; SSN-ST: distance between supra-

scapular notch and the supraglenoid tubercle; SSN-Acr: distance

between suprascapular notch and the acromion.
73.5%; no type of STD, MTD and MD values are equal was

encountered in our study. Type A has been detected as 12%;

and type C has been detected as 10%; and type D has been

detected as 4.5%.

It is said that suprascapular nerve entrapments are related

to suprascapular notch. Notch depth and diameter are

important in suprascapular nerve compressions. Small

suprascapular notch creates more risk than big notches dur-

ing forming of suprascapular nerve entrapments.5 The second

important factor in formation of entrapment neuropathy is

geometry of suprascapular nerve motion area. Because the

microtraumas that may occur in each motion may cause to

nerve neuropathy.2

Polguj6 et al measured STD, MTD and MD parameters in

their study; and recorded these values as 7.48 ± 1.99 mm,

6.91 ± 1.62 mm and 5.91 ± 2.13 mm respectively. Albino8 et al

recorded the STD value as 9.3 mm in men, and as 9.4 mm in

women; and also the MD value as 6.1 mm in men, and as

5.8 mm in women; and reported that the difference between

these averages is not significant statistically. Polguj2 et al

detected, in their study, that STD value is 8.74 ± 1.87 mm in

women, and 8.5 ± 3.11 mm in men; and MTD value is

10.06 ± 3.63mm inwomen, and 10 ± 4.02mm inmen; and also

MD value is 6.75 ± 2.23 mm in women, and 8.31 ± 3.29 mm in

men. When they compared these results between genders,

they reported that average difference between MD value is

statistically significant only. In our study, STDwas detected as

11.24 ± 3.58 mm in women, and as 12.74 ± 4.46 mm in men.

While MTD in women as 8.00 ± 2.15 mm, and in men as

9.11 ± 2.26 mm are detected, MD in women was recorded as

7.14 ± 1.84mm, and inman as 8.14 ± 2.21mm. The findingswe

have found are not in harmony with the results in the litera-

ture. The difference between genders belong to values we

have found is significant in respect of statistics.

Suprascapular notch is an important reference point for

suprascapular nerve during arthroscopic shoulder operations.

The distance between suprascapular notch and glenoidal

cavity has critical importance during operations to be applied

to posterior of shoulder joint. Known of anatomic details of

the present structures along with the suprascapular nerve is

important for more understanding of entrapment neuropa-

thies.1,10 Sangam1 et al recorded that the distance between

glenoid cavity and suprascapular notch is 29.06 ± 2.9 mm.

Sinkeet10 et al recorded this value as 28.74 ± 3.8 mm. In our

study, SSN-ST has been found in women as 29.72 ± 2.70 mm,

and as 32.16 ± 4.39 mm in men. The results we have obtained

are in harmony with the results stated in the literature.

This nerve may be affected during the operations in rela-

tion to the posterior of shoulder joint, not withstanding

suprascapular nerve lacerations are encountered rarely.

Therefore, localizing of the place of suprascapular nerve is

significantly important in order to prevent surgical compli-

cations. Knowing the average distance of some facial

anatomic landmarks belong to shoulder to suprascapular

notch which is passage place of the nerve gives great advan-

tage to localize the place of the nerve.11 Terra11 et al recorded,

in their study, that the distance of suprascapular notch to

acromion anterolateral edge is 61 mm. Our study, this dis-

tance has been recorded as 54.97 ± 6.85 mm in women, and

59.40 ± 5.77mm inmen. It has been recorded that the fact that
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the difference between two genders is statistically significant.

The results we have obtained in our study are in harmony

with the results of Terra11 et al.
5. Conclusion

One of the most important ways of preventing nerve injuring

which is too serious surgical complication is to be able to es-

timate the places where the nerve passes by knowing

anatomic details of the region. The data we have obtained in

our study are important to constitute a reference space of

Turkish society. Furthermore, the fact that the differences

between genders and right-left are exhibited will be helpful

for surgeons who are interested in the region. Therefore, we

believe in that the data we have exhibited in our study are

guiding data inmedical education, in diagnosis and in surgical

treatment.
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