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Abstract

30 dried scapulae of unknown sex and age were studied to see the variations in suprascapular notch. Suprascapular nerve and
vessels pass through suprascapular notch which is converted into foramen after bridging by superior transverse scapular ligament.
The shape, size of suprascapular notch and ossification of superior transverse scapular ligament is related to entrapment of
suprascapular nerve. In the present study out of 30 scapulae, shallow and deep suprascapular notches were seen in 10 and 18
scapulae respectively. In two scapulae ossification of superior transverse scapular ligament was seen to convert into foramen. This
incidence is very rare. Knowledge regarding suprascapular notch and its variations will be helpful for orthopedic surgeons during

suprascapular nerve decompression procedure.
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Introduction

Suprascapular notch (SSN) is present on the superior border of
scapula at the base and medial side of coracoid process.
Suprascapular nerve and vessels supply supraspinatus and
infraspinatus muscle after passing through SSN. SSN is
converted in to suprascapular foramen (SSF) by superior
transverse scapular ligament which is attached to edges of
SSN. This not only gives protection to the neurovascular
bundle but also keeps the structures in place. The
suprascapular nerve can get compressed if the area of the
notch or foramen is small. This can happen in case of small
SSN or ossification of superior transverse scapular ligament of
small SSN. This phenomenon of ossification or calcification
of superior transverse scapular ligament is rare but it is
possible. Its occurrence is frequently seen in animals but its
prevalence is said to be very low in humans [, Often the
STSL is ossified to produce compression of the suprascapular
nerves which results in symptoms like pain in the shoulder
region, wasting and weakness of the supraspinatus and
infraspinatus muscles . An early and correct diagnosis
requires a thorough anatomical knowledge of its possible sites
of entrapment. The suprascapular nerve is commonly
susceptible to compression mainly at two major sites i.e. at the
level of the suprascapular notch and at the base of the spine of
scapula Bl. Nevertheless, variations in its thickness and length
and its tendency to ossify, suggest that the ligament responds
to changes in mechanical load ™. Variations in superior
transverse scapular ligament can be seen as ossification or
calcification, completely or incompletely and unilaterally or
bilaterally. The ossified STSL is a potential risk factor in the
formation of suprascapular nerve entrapment B! the incidence
of appearance of SSF because of ossification of superior
transverse scapular ligament varies throughout the world.
Chances of entrapment of suprascapular nerve are higher in
smaller SSN than shallow SSN. During investigation in case

of entrapment of suprascapular nerve the region of SSN on
scapula is not focused in X ray or MRI usually and so accurate
diagnosis may not be achieved. Knowledge regarding
focusing on involvement of SSN in terms of shape and size
and number of SSF will be very useful during investigating
and or decompression of suprascapular nerve entrapment for
flawless outcome.

To see the incidence of SSF in terms of number, side and size
and SSN in terms of shape we studied 30 dried scapulae which
belonged to the department of anatomy.

Materials and Methods

28 dried scapulae of unknown sex were studied and 2 scapulae
were of known sex and age. These two scapulae were
retrieved during routine retrieval process of 43 years old male
who donated the body.

SSN and presence of SSF was observed.

Transverse diameter (TD) was taken by measuring distance
between two edges of SSN with digital Vernier caliper (image
no 5).

Vertical diameter (VD) was taken by measuring the distance
between floor of SSN and midpoint of transverse diameter
with digital Vernier caliper (image no 1).

SSN was classified on the basis of transverse and vertical
diameter

Type |- Absence of SSN

Type lI-TD >VD

Type Ill- VD > TD

Type V- Presence of SSF

Type V- Presence of SSF and SSN

Observations and Results

1. 18 scapulae were of left side and 12 scapulae were of
right side.

2. In none of the scapulae discrete SSN was observed.
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3. Out of 28 scapulae, TD of SSN is more than VD of SSN
was seen in 17 (10 left side: and 7 right side) scapulae
(Image no 2)

4. Out of 28 scapulae, VD of SSN is more than TD of SSN
was seen in 11 (9 left side: and 2 right side) scapulae
(Image no 3)

5. In two scapulae one from each side SSF was observed
(Image no 4).

6. Existence of SSN on left side and SSF on right side
scapula was observed in same cadaver whose age and sex
was known (Image no 5).

Fig 1: Image no 1 shows a- transverse diameter
b- Vertical diameter

Fig 5: Image no 5 shows SSN (left side) and SSF (right side) in same
cadaver
Table 1: shows comparison of data

[Type of

[ S.No | Natsis | Present]

SSN Etal °| study
1 | Absence of SSN 8.3% -
2 1l TD > VD 41.85%|56.66%
3 11 VD >TD 41.85%)| 36.66%
4 [\ Presence of SSF 7.3% |06.66%
5 \Y Presence of SSN & SSF | 0.7% --
Discussion

Wide literature is available on study of SSN and SSF which
tells various types of SSN and existence of SSF is seen with
variety of incidences throughout the world. It also focuses that
the phenomenon of SSF formation because of superior
transverse scapular ligament ossification which is rare but
possible.

Various authors studied different types of SSN on the basis of
their shape [ 78 9 and on the basis of transverse and vertical
diameter of SSN [10.11.12]

Suprascapular nerve entrapment in SSN may lead to restricted
movements of shoulder and can get aggravated if ignored.
Any alteration in the shape of SSN may lead to entrapment of
suprascapular nerve. Deformities in the shapes of SSN are
said to play a major role in this regard [*3. Anatomical
variations of SSN are possible cause of suprascapular nerve
entrapment, especially in individuals involved in repetitive
and forceful overhead activities (e. g volleyball players and
basketball pitchers) [2.  While aberrant course of
suprascapular artery through the SSN can lead to
suprascapular nerve compression ', However clinical studies
indicate that there is no direct co-relation between type of the
notch and nerve entrapment 151, Suprascapular plays crucial
role in shoulder pain, its possible role is often overlooked in
differential diagnosis of shoulder discomfort [, We have
found 11 out of 28 scapulae (39.28%) in which vertical
diameter is more than transverse diameter and in 17 out of 28
scapulae (60.71%) in which transverse diameter is more than
vertical diameter. We did not come across any absence of SSN
and presence of SSN with SSF. As per table no 1 incidence of
absence of SSN is 8.3% and coexistence of SSN and SSF is
0.7% [, Clinicians will be able to define easily and quickly
the notch on a plain radiograph and perhaps be able to co-
relate suprascapular nerve entrapment with specific type of
SSN [201,

Along with the diameters of SSN knowledge of ossification of
superior transverse scapular ligament which bridges SSN to
form SSF will be helpful in understanding the basis of
suprascapular nerve entrapment. Though its occurrence is rare
it is seen unilaterally, along with SSN, completely and or
partially. Many authors have documented its incidence of
complete ossification of STSL ranging from 3.7 to 13.6% [ 1%
14,17, 18,19, 241 in western population and in Indian population
the incidence is 10.57% [?3, 4.92%%%, 19.44% [?7), In our study,
the incidence is 6.6%.

The ossified suprascapular ligament narrows the suprascapular
foramen therefore, it causes compression of suprascapular
nerve and complaints of suprascapular nerve entrapment [,
Ossification of superior transverse scapular ligament may be
influenced by age, mechanical load on the ligament and sex
(261 It can be affected genetically?®. SSF may be associated
with SSN but we have not come across such combination.

For most suprascapular nerve injuries, initial nonsurgical
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treatment is preferred 2% 31, |t is hypothesized that repetitive
overhead motion or trauma contributes to ossification of the
ligament. Treatment for compression of the suprascapular
nerve begins with physical therapy aimed at strengthening the
rotator cuff musculature. If conservative treatment fails,
surgical decompression of the suprascapular ligament is
recommended [¥2 33 Arthroscopic decompression may
facilitate a more rapid recovery especially when the
entrapment is caused solely by the ossified ligament (31,
During resection of ossified superior transverse scapular
ligament in decompression of suprascapular nerve orthopedic
surgeons should take extra care of suprascapular nerve. This
study of variations of SSN and existence of SSF will be very
much useful for orthopedic surgeons, radiologist for better
diagnosis and management of entrapment syndrome.

References

1. Osuagwu FC, Inocemi 10, Shokunbi MT. Complete
ossification of the superior transverse scapular ligament
in a Nigerian male adult. International Journal of
Morphology. 2005; 23(2):121-2.

2. Tubbs RS, Nechtman C,D Antoni AV, Shoja MM,
Mortazavi MM, Loukas M, Rozzelle CJ, Spinner RJ.
Ossification of the suprascapular ligament: A risk factor
for suprascapular nerve compression? Int J Shoulder
Surg. 2013; 7(1):19-22.

3. Mestdagh M, Drizenko A, Ghestem P. Anatomical basis
of suprascapular nerve syndrome. Anat Clin. 1981; 3:67—
71.

4. Zahid A. ossified superior transverse scapular ligament: a
morphological study on dried Pakistani scapulae,
Biomedica. 2014; 30(3):1- 4.

5. Polguyj M, Sibinski M, Grzegorzewski A,
Waszczykowski M, Majos A, and Topol M.
“Morphological and Radiological Study of Ossified
Superior Transverse Scapular Ligament as Potential Risk
Factor of Suprascapular Nerve Entrapment,” Bio Med
Research International, 2014, Article ID 613601, 7.

6. Rengachary SS, Burr D, Lucas S, Hassanein KM, Mohn
MP, Matzke H. Suprascapular entrapment neuropathy: a
clinical, anatomical, and comparative study. Part 1:
Clinical study. Neurosurgery. 1979; 5(4):441-6.

7. Igbal, Anatomical variations in the shape of suprascapular
notch of scapula, Journal Morphol Sci. 2010; 27(1):1-2.

8. Rubi Saika, Variations in the shape of suprascapular
notch in dry human scapulae: an anatomic study,
International journal of scientific study. 2017; 5(1):187-
190.

9. Pragna Patel, Study of variations in the shape of the
suprascapular notch in Dried Human Scapula, Int J Biol
Med Res. 2013; 4(2):3162- 3164.

10. Natsis K, Totlis T, Sikaras P, Appell H, Skandalakis P,
Proposal for Classfication of the Suprascapular Notch: a
Study on 423 Dried Scapulas. Clinical Anatomy, 2007;
20:135-139.

11. Ticker JB, Djurasovic N, Strauch RJ, April EW, Pollock
RG, Flatow EL, Bigliani LU. The incidence of ganglion
cysts and other variations in anatomy along the course of
the suprascapular nerve. J Should ElbSurg, 1998; 7:472-
478.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Ajay Kumar, Anatomical study of suprascapular notch:
guantitative analysis of clinical considerations for
suprascapular nerve entrapment, Singapore medical
journal. 2014; 55(1):41-44.

Badagabettu, Existence of SSN and foramen in the same
scapula, OA Case report. 2014; 19(3):4-38.

Tubbs RS. Anomalous traversement of the suprascapular
artery through the suprascapular notch: a possible
mechanism for undiagnosed shoulder pain? Med Sci
Monit, 2003; 9:116-9.

Aloh M, Bilateral SSnerve entrapment syndrome due to
anomalous transverse scapular ligament, Clinical
orthopaedics, 1998; 238:31-3.

Zehetgruber H, Suprascapular nerve entrapment. A
metanalysis. Int Orthop, 2002; 26:393-8.

Bayramoglu A, Demiryurek D, Tuccar E, Erbil M, Aldur
MM, Tetik O, Doral MN Variations in anatomy at the
suprascapularnotch possibly causing suprascapular nerve
entrapment: an anatomical study. Knee Surg Sport
Trauma Arthrosc, 2003; 11:393-398.

Dunkelgrun M, lesaka K, Park SS, Kummer FJ,
Zuckkerman  JD  Interobserver reliability  and
intraobserver  reproducibilityin  suprascapular  notch
typing. Bull Hosp Joint Dis. 2003; 61:118-122.

Edelson JG, Bony bridges and other variations of the
suprascapular notch. J Bone Joint Surg Br, 1995; 77:505-
506.

Hrdlicka A. The adult scapula: visual observations. Am J
Phys Anthropol, 1942; 29:73-94.

Olivier G, Pratique anthropologique. Le scapulum. Vigot
Freres, Paris, 1960, 194-203.

Prescher A. Anatomical basics, variations, and
degenerativechanges of the shoulder joint and shoulder
girdle. Eur J Radiol, 2000; 35:88-102.

Rengachary SS, Burr D, Lucas S, Hassanein KM, Mohn
MP, Matzke H Suprascapular entrapment neuropathy: a
clinical, anatomical, and comparative study. Part 2:
anatomical study. Neurosurgery, 1979; 5:447-451.
.Urguden M, Ozdemir H, Donmez B, Bilbasar H, Oguz N
Is there any effect of suprascapular notch type in
iatrogenic suprascapular nerve lesions? An anatomical
study. Knee Surg Sports Traumatol Arthrosc, 2004;
12:241-245.

Sd Jaghav. Supra-scapular foramen in Indian dry scapulae
national journal of clinical anatomy, 2012, 1.

Raj Kishore Mahato. Ossification of Superior Transverse
Scapular Ligament: Incidence, Etiological Factors and
Clinical Relevance International Journal of Health
Sciences & Research Mistry P et.alA study of incidence
of ossification of superior transverse scapular ligament of
scapula and its clinical implications. International Journal
of Basic and Applied Medical Sciences. 2013; 3:92277-
2103.

Polguj M, Rozniecki J, Sibinski M, Grzegorzewski A,
Majos A, Topol M, The variable morphology of
suprascapular nerve and vessels at suprascapular notch: a
proposal for classification and its potential clinical
implications. Knee Surg Sports Traumatol Arthrosc, Epub
ahead of print, 2014.

Polguj M, Morphometric study of SSN, proposal of

141



International Journal of Medical and Health Research

29.

30.

31.

32.

classification, SurgRadiol Anat, 2011; 33:781-787.
Sergides NN, Nikolopoulos DD, Boukoros E,
Papagiannopoulos G. Arthroscopic decompression of an
entrapped suprascapular nerve due to an ossified superior
transverse scapular ligament: A case report. Cases J.
[PMCID: PMC2769414] [PubMed: 19918464, 2009;2:
8200.

Cummins CA, Messer TM, Nuber GW. Suprascapular
nerve entrapment. J Bone Joint Surg Am. 2000; 82:415—
24. [PubMed: 10724234]

Cohen SB, Dines DM, Moorman CT. Familial
calcification of the superior transverse scapular ligament
causing neuropathy. Clin Orthop Relat Res. 1997;
334:131-5. [PubMed: 9005905]

de Jesus RA, Xu J, Ferrari J. Total subperiosteal approach
to suprascapular nerve decompression: A technique to
relieve entrapment by the superior transverse
suprascapular ligament. Plast Reconstr Surg. 2009;
123:35-36.

142



