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Abstract:

Background: Suprascapular entrapment neuropathy can occur due to compression of suprascapular nerve at
suprascapular notch or spinoglenoid notch, suprascapular notch being more frequently involved. Knowledge of
anatomical variations in shapes of suprascapular notch is crucial for clinicians for an early diagnosis and
management of such neuropathies.

Materials and Methods: Present study was done to find out various shapes of suprascapular notch on 118
scapulae collected from the department of anatomy R.N.T. Medical College, Udaipur (Rajasthan).

Results: Based on Rengachery et al classification, type | suprascapular notch or absence of notch was the most
prevalent (30%) type of notch, followed by type 1l suprascapular notch (21%) in our study.

Conclusion: Suprascapular nerve entrapment is an infrequent lesion but an undiagnosed lesion can proceed to
atrophy of supraspinatus and infraspinatus muscle.
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I.  Introduction

Suprascapular notch is present on the lateral end of superior sharp border of scapula. This notch is
bridged by superior transverse or suprascapular ligament, attached medially to notch and laterally to root of
coracoid process. Suprascapular nerve, a branch from the upper trunk of brachial plexus (C5 & C6), enters the
supraspinous fossa through suprascapular notch inferior to superior transverse scapular ligament. It supplies
supraspinatus muscle here and then curves around lateral border of spine of scapula through spinoglenoid notch
and supplies infraspinatus muscle. It also gives articular branches to the shoulder and acromioclavicular joint.
Some-times the suprascapular ligament may be ossified, converting the suprascapular notch into a foramen.
Foramen will transmit suprascapular nerve while suprascapular vessels pass backwards above the ligament'.

Compression of suprascapular nerve may occur at suprascapular notch or spinoglenoid notch. A small
notch?, complete absence of suprascapular notch® or an ossified transverse scapular ligament* increases the risk
of compression, leading to suprascapular entrapment neuropathy. Such neuropathies present with nonspecific
pain and may progress to atrophy of supraspinatus and infraspinatus muscle, if remain undiagnosed.

Knowledge of anatomical variations in shapes of suprascapular notch is crucial for clinicians for an
early diagnosis and management of such neuropathies. Present study was done to find out various shapes of
suprascapular notch prevailing in our region.

1. Material And Methods

Present study was done on 118 scapulae collected from the department of anatomy R.N.T. Medical
College, Udaipur (Rajasthan). Scapulae were of unknown age and sex. Eleven scapulae with broken or
deformed superior border were excluded from the study. 52 intact scapulae were of right and 55 of left side. All
the scapulae were numbered and marked R for right and L for left. The study was conducted for a period of six
months from May 2020 to October 2020. Shape of suprascapular notch on each scapula was carefully noted and
photographed and classified according to Rengachary et al (1979)? classification as follows-

Type I-Complete absence of notch or wide depression of the entire superior border of scapula.

Type I1- Blunted V-shaped notch occupying the middle one third of the superior border of scapula.

Type I11- U-shaped notch in the superior border of scapula with symmetrical, parallel lateral borders.

Type V- Small V shaped groove in the superior border of scapula.

Type V- U shaped notch with partial ossification of medial part of suprascapular ligament.

Type VI-Complete ossified ligament with bony foramen of variable size.
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I11. Result
Total intact scapulae included in the study-107 (11 scapulae with damaged upper border were excluded from the
study)
52 were from right side and 55 were of left side.
Types of suprascapular notch are shown in table below.

RIGHT LEFT TOTAL
TYPE I (Fig-1) 14 18 32 30% (Absence of suprascapular notch)
TYPE Il (Fig-11) 10 13 23 21% (Blunted V shaped notch)
TYPE I (Fig-111) 8 10 18 17% (U shaped notch)
TYPE IV (Fig-1V) 7 4 11 10% (Small V shaped notch)
TYPE V (Fig-V) 12 7 19 18% (U shaped notch with partial ossification of suprascapular ligament)
TYPE VI( Fig-VI) 1 3 4 4% (Complete ossification of suprascapular ligament)
TOTAL 52 55 107

In the present study type I suprascapular notch or absent suprascapular notch was the most prevalent type, while
complete ossification of suprascapular ligament converting the suprascapular notch into a foramen was the least
prevalent type. Type Il notch was the next commonest type of suprascapular notch.

V. Discussion
Shape of suprascapular notch has been studied by various authors and a lot of variations in shapes of
suprascapular notch have been observed. More-over various authors have followed either classification by
Natsis et al® or Rengachery et al® In the classification by Natsis et al® five types of SSN are there:
Type I-without a discrete notch
Type ll-a notch that was longest in its transverse diameter
Type lll-a notch that was longest in its vertical diameter
Type IV-a bony foramen
Type V-a notch and a bony foramen

We have followed Rengachery et al” classification and have observed that, type | suprascapular notch
or absence of notch, to be the most prevalent type (30%) followed by type Il notch (21%).

Chaitra BR et al® and Saha et al’ have also followed Rengachery et al? classification. Chaitra BR et al®
in a study on 120 scapulae have observed that type Il (33%) suprascapular notch was the most prevalent type (V
shaped notch) followed by type | (22%) While the study on 290 adult scapulae by Saha et al” type 111 (U shaped
notch) was the most prevalent (41.7%) type of suprascapular notch followed by typel (24.82%) and no type V
notch was observed. Mayuri and Sagar® in their study on 60 adult scapulae have observed that type IIl or U-
shaped notch to be the commonest type and absence of notch in 10% of scapulae.

In the studies on 250 scapulae by Rajoria S. et al°, 120 scapulae by Gupta S. et al'®, and 268 scapulae
by Kumar et al'!, all have observed that type Il (transverse diameter > vertical diameter as per Natsis® et al
classification) suprascapular notch was the most prevalent type of notch and Rajoria S.° et al have also observed
that scapulae with type | (without a discrete notch) notch as the least prevalent type (2%). Incidence of absence
of notch in the studies by Gupta et al*® and Kumar et al* is 16% and 32.46% respectively.

While in a similar study by Wang et al'? on 295 scapulae though type 1l or U-shaped notch was the
commonest (58%) but absence of notch was observed in about 28% of scapulae.

In our study incidence of absence of notch (type 1) was observed in about 30% of scapulae which is
similar to study by Kumar et al* & Wang et al*?

A complete absence of suprascapular notch®, a small suprascapular notch? or an ossified transverse
scapular ligament “are the risk factors for suprascapular nerve compression. In a MDCT (Multidetector
computer tomography) study on 311 patients by Polguj M et al suprascapular nerve is more likely to get injured
in a deep and narrow suprascapular notch, due to the sharp bony walls.*®

Compression of suprascapular nerve can occur at suprascapular notch or spinoglenoid notch,
suprascapular notch being more frequently involved, leading to suprascapular entrapment neuropathy. Kopell &
Thompson™ were first to describe such neuropathy as a cause of shoulder pain & weakness. Suprascapular
nerve entrapment must be considered in patients of unexplained shoulder pain especially in those persons are
involved in overhead activities', as suprascapular nerve entrapment has been observed in volleyball players in
the dominant arm to the extent of 33% by Holzgraefe M et al.*®

A late diagnosis of suprascapular nerve entrapment can lead to atrophy of both supraspinatus and
infraspinatus muscle in a proximal nerve compression, but an isolated infraspinatus lesion is suggestive of
involvement at the spino-glenoid notch.*

IlO
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Diagnosis of suprascapular nerve entrapment by physical examination is difficult, but also needs a

specific radiological view or Stryker notch view for suprascapular and spinoglenoid notch evaluation.*® An
arthroscopic release of suprascapular nerve can give relief to the patients of suprascapular entrapment
neuropathy.™

Knowledge of such variations is essential for clinicians dealing with pain in the shoulder region and an

early diagnosis can prevent subsequent muscle atrophy and weakness of shoulder.

V. Conclusion

Suprascapular nerve entrapment is an infrequent lesion but an undiagnosed lesion can proceed to atrophy of
supraspinatus and infraspinatus muscle. A timely diagnosis and an arthroscopic surgery can provide relief and
prevent complications in such patients.

[11.
12].
[3].
[4].
(51
[6].

[7].
[8].

[9].

[10].
[11].
[12].
[13].
[14].

[15].
[16].

[17.
[18].
[19].
[20].

[21].

[22].

References
Standring S, Ellis H, Healy J, et al. Pectoral girdle, shoulder region & axilla. Gray’s anatomy - the anatomical basis of clinical
practice. 39th edn. New York: Elsevier Churchill Livingstone 2005: p. 821-2.
Rengachary SS, Neff JP, Singer PA, Brackett CF.Suprascapular nerve entrapment neuropathy: A clinical, anatomical and
comparative study. Neurosurg. 1979;5:441-6.
Khan MA. Complete ossification of the superior transverse scapular
ligament in an Indian male adult. Int J Morphol 2006; 24:195-6.
Tubbs, R.S.; Nechtman, C.; Shoja, M.M.; Mortazavi, M.M.; Rozzelle, C.J.; Spinner, R.J.; D’ Antoni, A.V.; Loukas, M. Ossification
of the suprascapular ligament: A risk factor for suprascapular nerve compression? Int. J. Shoulder Surg.2013, 7, 19-22.
Natsis K, Totlis T, Tsikaras P, Appell HJ, Skandalakis K. Proposal for classification of the suprascapular notch: a study on 423
dried scapulas. Clin Anat. 2007; 20(2):135-9.
Chaitra BR, Raviprasanna K H, Anitha M R :Indian Journal of Clinical Anatomy and Physiology, April-June, 2019;6(2):233-237
Susmita Saha, Shilpi Garg, Kirandeep Kaur, Prachi Saffar Aneja : Anatomy of of Suprascapular Notch among North Indian Dry
Scapulae: A Morphological Evaluation: Int J Cur Res Rev | Vol 12 « Issue 22 * November 2020 pp 132-138
M Venkata Raga Mayuri, T Naveen Sagar. The suprascapular notch: its
Morphology, morphometry and clinical significance. Int J Anat Res 2020;8(1.1):7237-7240. DOI:10.16965/ijar.2019.347
Rajoria Sushil Raj, Agarwal Chandra Kala, Chauhan Sangita,Yadav Vishva Deepak: Study of Morphological and Morphometric
Features of Suprascapular Notch in Human Dry Scapulae at S.M.S. Medical College Jaipur Journal of medical science & research: -
Volume 07 Issue 05 May 2019 Pp 820-826
Gupta S., Patel Z., Howale D.: A Study on Morphometry and Morphological Variation of Suprascapular Notch in Dried Human
Scapula International Journal of Anatomy, Radiology and Surgery. 2017 Jul, Vol-6(3): AO05-A009
Ajay Kumar, Anu Sharma, Poonam Singh- Anatomical study of the suprascapular notch: quantitative analysis and clinical
considerations for suprascapular nerve entrapment: Singapore Med J 2014; 55(1): 41-44 doi:10.11622/smedj.2014009
Wang HJ, Chen C, Wu LP, Pan CQ, Zhang WJ, Li YK.Variable Morphology of the Suprascapular Notch:An investigation and
Quantitative Measurements in Chinese Population. Clin. Anat. 2011; 24:47-55.
MichaB Polguj, Marcin SibiNski, Andrzej Grzegorzewski, Piotr Grzelak,
Ludomir StefaNczyk, and MirosBaw Topol Suprascapular Notch Asymmetry: A Study on 311 Patients -BioMed Research
International VVolume 2014, Article ID 196896, 6 pages
Kopell H. P., Thompson WAL (1959) “Pain and the frozen shoulder”.Surg GynecolObst, 109:92-96.
Cummins CA, Messer TM, Nuber GW. Suprascapularnerve entrapment. J Bone Joint Surg Am 2000;82(3):415-24
Holzgraefe, M.; Kukowski, B.; Eggert, S. Prevalence of latent and manifest supra scapular neuropathy in high-performance
volleyball players. Br. J. Sports Med. 1994, 28, 177-179.
Moen, T.C.; Babatunde, O.M.; Hsu, S.H.; Ahmad, C.; Levine, W.N. Suprascapular neuropathy: What does the literature show? J.
Shoulder Elb. Surg. 2012, 21, 835-846
Federico Bozzi, Sergi Alabau-Rodriguez , Sergi Barrera-Ochoa , Atesch Ateschrang ,Anna J. Schreiner , Juan Carlos Monllau and
Simone Perelli :Suprascapular Neuropathy around the Shoulder: A Current Concept Review :Journal of Clinical Medicine . 2020, 9,
2331; doi:10.3390/jcm9082331 pp 1-15
Lafosse, L.; Piper, K.; Lanz, U. Arthroscopic suprascapular nerve release: Indications and technique. J. Shoulder Elb. Surg. 2011,
20, S9-S13

Figure 1: Type | Suprascapular Notch Figure 2: Type Il Suprascapular Notch
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éé Figure 6: Type VI Suprascapular Notch

Figure 5: Type V Suprascapular Notch
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