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Abstract

Ossification of superior transverse scapular ligament resulting in a bony suprascapular foramen
is of fundamental anatomical and clinical importance. In this case report, we describe a spe-
cial case of a suprascapular foramen. Its specificity lies in foraminal dimensions, resulting in
a unique morphometrical pattern in comparison with reported similar cases. This pattern is of
great anatomical and clinical importance, because ossification of suprascapular foramen leads
to limitation of suprascapular notch, over which suprascapular nerve passes. Ossification can
consequently constitute a major predisposing factor for suprascapular nerve entrapment and
subsequent neuropathy. Therefore, this anatomic variation should be considered from surgeons
and other healthcare professionals.
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Introduction

The suprascapular foramen is formed normally by the suprascapular notch, which
is converted in a foramen by the superior trasverse scapular ligament in the scapu-
lar region (Moore et al., 2014). A recently reported ligament is present in the anterior
aspect, which leads to a significant decrease in the foraminal vertical diameter and
has been named anterior coracoscapular ligament (Avery et al., 2002).

However, the stability of this anatomic standard is disputed, as featured by the
report of many anatomical variations in current population. In 1979, six different
types of suprascapular notch were reported, which lead automatically to different
types of suprascapular foramen and complicate the possible foramen morphology
(Rengachary et al., 1979). In recent years, two cases involving double suprascapular
foramen were described and primarily attributed to ossification of superior trans-
verse scapular ligament and anterior coracoscapular ligament, and to ossification of
bifid superior transverse scapular ligament (Polgyj et al., 2012; Joy et al., 2015). Ossi-
fication of a single-bundle anterior coracoscapular ligament constitutes the cause of
another additional reported anatomical variation, the coexistence of suprascapular
notch and suprascapular foramen (Polguyj et al., 2013).
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In this case report, we describe a single bony suprascapular foramen in a right
dry scapula, caused by ossification of superior transverse scapular ligament. To
our knowledge, this anatomic variation has been reported only three times (Das et
al., 2007; Tubbs et al., 2013; Polguj et al., 2014) and was additionally analyzed as a
special case in two other wide morphological studies (Albino et al., 2013; Kannan et
al., 2014). Nevertheless, it is interesting that in morphological analysis none of those
authors described a suprascapular foramen with so small diameters. Morphologically,
the originality lies in foraminal dimensions, which would not be expected according
to the recent classification settled in 2014 (Polguj et al., 2014). As a result, this mor-
phology creates new perspectives in the clinical standards for suprascapular nerve
entrapment.

Case report

This anatomic variation was found during laboratory anatomical research. A total
of 20 scapulae were stored in the laboratory, 10 right and 10 left scapulae. Dry scapu-
lae were derived from six men and four women of Greek ancestry. Mean age was
64,5 years with range from 63 to 66 years. Only one right dry scapula presented this
anatomically important feature. Based on the above, the percentage is 0,05% but the
sample was not wide enough for statistics. Measurements were performed to better
define the finding.

The morphology of the ossified superior transverse scapular ligament put it in
the category of fan-shaped ossified superior transverse scapular ligament according
to the classification first established in 2014 (Polguj et al., 2014). The length was 11.7
mm (black line in Fig. 1), and the ossified superior transverse scapular ligament (lat-
eral part) formed the superior border of the foramen at the medial and posterior end of
coracoid process. The width was 9.5 mm in the middle (red line in Fig. 1), just over the
foraminal apex. The medial part of superior transverse scapular ligament adhered to
the superior border of scapula along an oblique line (yellow line in Fig. 1) 17 mm long.

The foramen has an ellipsoid shape with the superior apex laterally and the infe-
rior medially. The maximum transverse diameter was only 3.88 mm, while the aver-
age vertical diameter was 6.46 mm with a maximum of 8.00 mm. The anteroposte-
rior thickness was 3.04 mm. The distance from the superior angle of the scapula was
58.04 mm (Fig. 2), while the distance from the glenoid notch was 28.95 mm (Fig. 3).
The foramen surface area was 24.36 mm?. Osteological deformities were not noticed
in general during anatomical examination, except for two imperceptible breaks in
the lower part of subscapularis fossa, which could be also observed in the posterior
aspect, in the infraspinatus fossa. Osteophytes were also present on the lateral side of
acromion.

Discussion
The scapula constitutes embryologically a bone of the upper limb. During the fifth

week, mesenchyme migrates along central axis of the limb bud, originating from lateral
plate mesoderm, and its condensation results in the formation of mesenchymal bone
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Figure 1 — Morphology of ossified superior transverse Figure 2 — Overview of the scapula with suprascap-
scapular ligament. Black line: ligament length; red line: ular foramen. Green line: distance between foramen
ligament width; yellow line: line of fusion between the and superior angle of the scapula.

ligament and the scapula on the medial site.

models. Chondrification occurs in
the sixth week. Ossification of hya-
line cartilage models leads to bone
formation by endochondral ossifica-
tion (Singh, 2012).

The suprascapular foramen is
formed normally by the suprascapu-
lar notch, which is converted into a
foramen by the superior transverse
scapular ligament which bridges the
borders of the notch. The suprascap-
ular nerve, an important branch of
the brachial plexus, and the trans-
verse scapular vein pass through the
foramen. The suprascapular artery

Figure 3 - Detail of suprascapular foramen with dis- passes in general over the superior
tance from glenoid notch (blue line). transverse scapular ligament (Moore
et al., 2014).

The different types of suprascapular notch were first described in 1979. The notch
can even be absent (Rengachary et al., 1979). In type VI, found in 4% of subjects, the
notch is converted into a bony foramen as the superior transverse scapular ligament
is completely ossified.

Our anatomical case is peculiar because the foraminal diameters were very small
in comparison with previously reported cases (Das et al., 2007; Polguj et al., 2014;
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Table 1 - Previous reports on suprascapular bony foramen.

Vertical diameter Transverse diam- Surface area
Authors
(mm) eter (mm) (mm?)

Tubbs et al. (2013) No specific measurement information have been reported
Das et al. (2007) 12.00 (maximum) 8.00 (maximum) Not reported
Polguyj et al. (2014) (fan-shaped
superior transverse scapular 7.15 (mean) 8.75 (mean) 50.75
ligament)
Polguj et.al. (2014) (band-shaped
superior transverse scapular 7.03 (mean) 5.35 (mean) 30.43
ligament)

- 8.00 (maximum)

. 24,
- 6.46 (mean) 3.88 36

Present case

Table 1). Even if our case belongs to fan-shaped type of superior transverse scapu-
lar ligament, the resulting foramen was even narrower than in cases of band-shaped
superior transverse scapular ligament (Polguj et al., 2014). A fan-shaped superior
transverse scapular ligament, as in this case, may therefore be a predisposing factor
for suprascapular nerve entrapment (a condition first described by Thomas, 1936)
because of the extremely narrow foramen from which the suprascapular nerve passes.

Ossification of superior transverse scapular ligament constitutes a cause of supras-
capular nerve entrapment (Ticker et al., 1998, Osuagwu et al., 2000; Silva et al., 2007)
and the superior transverse scapular ligament peculiar shape or ossification should
be considered as predisposing factor for such entrapment (Bruce and Dorizas, 2013).

Other predisposing factors for suprascapular nerve entrapment are supraspinatus
fascia and hypertrophied subscapularis muscle (Duparc et al., 2010), double supras-
capular foramen (Joy et al., 2015), anomalous position of suprascapular artery (Tubbs
et al., 2003) and presence of anterior coracoscapular ligament. The incidence of this
last condition was 60% in patients who suffered from suprascapular nerve entrap-
ment in U.S.A. (Avery et al., 2002), 18,8% in Turkey (Bayramoglu et al., 2003) and 28%
in Thai population (Piyawinijwong and Tantipoon, 2012).

Repeated overhead movements (Tubbs et al., 2003), such as volleyball (Witvrouw et
al., 2000) and overhead throwing sports (Seroyer et al.,, 2009) may lead to suprascapu-
lar nerve entrapment through the “sling effect”: during such movements the supras-
capular nerve can be pressed on the sharp suprascapular notch border, causing, on
repetition, nerve irritation and eventually neuropathy (Rengachary et al., 1979).

The typical symptoms of suprascapular nerve entrapment include pain or weak-
ness in the posterior and lateral part of shoulder and atrophy of supra- and infraspi-
natus muscles. However, the similarity of symptoms with other shoulder pathologies,
such as rotator cuff tears, make differential diagnosis difficult (Zehetgruber et al.,
2002). The treatment is in the beginning conservative, with physiotherapy directed at
strengthening rotator’s cuff musculature. In case of failure, surgical decompression is
recommended (Tubbs et al., 2003). In the case of a bony suprascapular foramen, spe-
cial arthroscopic decompression can be proposed (Agrawal, 2009).
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