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Suprascapular neuropathy is a pathology caused by injury or compression of the suprascapular nerve. As the nerve runs from
the anterior to posterior side of the scapula, the hot point where it is most susceptible to both injury and compression is the
suprascapular notch. A literature search reveals several potential predisposing morphological factors in this area. However the
most recent reports indicate that the structures at the suprascapular notch region may also prevent nerve injury and compression.
The role of the anterior coracoscapular ligament (ACSL) remains unclear. While some studies indicate that it may predispose to
suprascapular neuropathy, the newest study proposes a protective function.The aim of the article was to review the function of the
anterior coracoscapular ligament in the light of the most recent studies. An understanding of the role of the ligament is essential
for arthroscopic and other surgical procedures of this area in order to avoid iatrogenic injury of the suprascapular nerve.

1. Introduction

In the 21st century, it is rare to hear of new discoveries in
anatomy, one of the oldest scientific fields. However, in 2002,
Avery et al. [1] became the first to describe the presence
of an independent ligament extending on the anterior side
of the suprascapular notch, below the superior transverse
scapular ligament (STSL), which they named the anterior
coracoscapular ligament (ACSL) (Figure 1). This discovery
has particular clinical importance, in that it may be a new risk
factor for suprascapular nerve entrapment syndrome [1–4].
The incidence of the ACSL varies from 18.8% to 60.0%, with
this number varying according to population [1–8].

The suprascapular notch region is the most common site
of both compression and injury of the suprascapular nerve
along its course [9, 10], known to be causes of suprascapular

neuropathy (SSN) [9]. This pathology is characterised by
chronic pain of the shoulder, instability of the arm (weakness
of abduction and increased external rotation), and progres-
sive atrophy of the supraspinatus and infraspinatus muscles
[11]. It is also important from a demographic point of view, as
itmainly occurs in patients under 35 years of age andmay lead
to disability [9, 10, 12]. The outcome of treatment depends on
the length of time between the onset of symptoms and the
decompression of the nerve [12, 13]. The suprascapular nerve
(SN) innervates the supraspinatus and infraspinatus muscles
and also supports sensory branches to the posterior side of
the glenohumeral joint capsule and up to 70% of skin of the
shoulder [12, 14, 15]. After distal block of suprascapular nerve,
patients had a sensory deficit in the area below the scapular
spine. After proximal block of this nerve, the sensory deficit
spread to both medial and lateral sides above and below the
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Figure 1: Formalin-fixed cadaveric shoulder focused on supras-
capular region (band-shape ACSL); ACSL, anterior coracoscapular
ligament; arrowhead, superior border of the scapula; CP, coracoid
process; SN, suprascapular nerve; SM, supraspinatus muscle; STSL,
superior transverse scapular ligament.

scapular spine [15]. Precise knowledge of the suprascapular
notch region is crucial during arthroscopic procedures and
open procedures of the shoulder region [16, 17].Therefore, an
understanding of the morphological variations at this region
is especially important for understanding etiopathology and
endoscopic treatment of suprascapular nerve entrapment
syndrome.

As knowledge of the role of theACSL remains insufficient,
the aim of the present study is to review the most recent
observations concerning the factors exerting an influence on
suprascapular neuropathy development.

2. Epidemiology and Morphology of the ACSL

A literature review reveals that the incidence of the anterior
coracoscapular ligament varies globally according to region:
18.8% by Bayramoglu et al. [2] in a Turkish population, 28%
by Piyawinijwong and Tantipoon [4] in a Thai population,
32% by Gürses et al. [3] in another Turkish population, 51.2%
by Polguj et al. [5, 7] in a Polish population, 51.7–52% by
Podgórski et al. [6, 8] in a Polish population, and 60% by
Avery et al. [1] in an American population. In addition,
the prevalence of ACSL may also vary among subpopula-
tions, as demonstrated above in Turkey (18.8–32%) [2, 3]
(Table 1).

Although the anatomy of the suprascapular region has
been well investigated, there have been only two classifi-
cations of the morphology of the anterior coracoscapular
ligament: one from 2012 by Piyawinijwong and Tantipoon [4]
and another from 2013 by Polguj et al. [5].

Piyawinijwong and Tantipoon [4] found the anterior
coracoscapular ligament to be present in four cases (6%)
bilaterally and 15 cases (22%) unilaterally. A threefold classifi-
cation according to the distal attachment of the ligament was
proposed based only on macroscopic observation. In Type I,
(15.79%) the distal attachment extends to the anterior surface

Table 1: The occurrence of the anterior coracoscapular ligament
(ACSL) according to population.

Researchers Country Frequency of
ACSL (%)

Number of
studied shoulders

(𝑛)
Bayramoglu et al. [2] Turkey 18.8% 32
Piyawinijwong and
Tantipoon [4] Thailand 28% 127

Gürses et al. [3] Turkey 32% 50
Podgórski et al. [6, 8] Poland 51.7%–52% 60/100
Polguj et al. [5, 7] Poland 51.2% 84/86
Avery et al. [1] USA 60% 54

of the scapula and passes onto the edge of the suprascapular
notch. In Type II (63.16%), the distal attachment extends
across the suprascapular notch and subdivides the notch into
two foramina. In Type III (21.05%), the distal attachment lies
near the bottom of the suprascapular notch.

Polguj et al. [5] described a simple quantitative classifica-
tion of the ACSL based on specific geometrical parameters
and morphology. The ACSL itself is classified according
to maximal proximal width (MPW) and maximal distal
width (MDW), with both sets of measurements being taken
using two independent methods: classical osteometry and a
procedure based on the analysis of digital photographic doc-
umentation. The analysis allowed the determination of four
types of ACSL. In Type I (fan-shaped) (7%), the diameters of
the MPW and the MDW vary by more than two times. In
Type II (band-shaped) (62.8%), the diameters of the MPW
and the MDW vary by less than two times. In Type III (bifid)
(11.6%) two independent bands are present at themedial edge
of the suprascapular notch. In Type IV (vestigial) (18.6%), the
ligament is presented as a small band running in the area of
the inferior border of the suprascapular notch.

In 2015, Gürses et al. [3] evaluated the topographical
relationships between the suprascapular nerve, artery, and
vein(s) to the ACSL, with ACSL morphology classified
according to Polguj et al. as described above [5]. The ACSL
were found to be uniformly fan-shaped in four shoulders
(25%), band-shaped in 11 shoulders (68.7%), and vestigial in
one shoulder (6.3%). No bifid type ligaments were found.
As a result, Gürses et al. [3] proposed another threefold
classification, with one type divided into two subtypes.
Type I is typified by a single suprascapular nerve passing
between the STSL and ACSL (seven shoulders, 14%). Type
II is divided into subtypes IIa and IIb: Type IIa possess-
ing a single suprascapular vein with a suprascapular nerve
passing between the STSL and ACSL (six shoulders, 12%)
and Type IIb possessing a single suprascapular vein passing
under the ACSL and a suprascapular nerve passing between
the STSL and ACSL (one shoulder, 2%). In Type III, the
whole suprascapular triad (suprascapular artery, vein, and
nerve) passes between the STSL and ACSL (two shoulders,
4%).
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3. Anterior Coracoscapular Ligament as
Factor Predisposing to or Protective for
Suprascapular Neuropathy

Avery et al. [1] and Bayramoglu et al. [2] found that the
anterior coracoscapular ligament reduced the space available
for the passage of the suprascapular nerve and postulated that
the presence of this ligamentmay be a new factor contributing
to suprascapular neuropathy. Piyawinijwong and Tantipoon
[4] suggested that the presence of the ACSL (especially
Type II and Type III according to their classification) could
reduce the space available below the STSL and possibly cause
suprascapular nerve entrapment. However, all three of the
abovementioned studies [1, 2, 4]were qualitative observations
performed only at the macroscopic level, and a subsequent
quantitative study failed to confirm this hypothesis [5]. In
2013, a cadaveric study of 84 embalmed adult human shoul-
ders by Podgórski et al. [5] defined the area available for the
passage of the suprascapular nerve through the suprascapular
opening. The area was defined as being limited superiorly
by the inferior border of the superior transverse scapular
ligament, laterally and medially by the osseous walls of the
suprascapular notch, and inferiorly by superior border of the
anterior coracoscapular ligament or inferior border of the
suprascapular notch (for specimens without an ACSL). The
mean surface area of the suprascapular opening was found to
be smaller (29 ± 18.4mm2) in specimens with an ACSL than
in those where it was absent (33.06 ± 18.93mm2); however,
this difference was found to be statistically insignificant
(𝑝 = 0.107; Mann–Whitney test). Therefore, it could not be
confirmed that the ACSL significantly reduced the space for
the passage of the suprascapular nerve.

However, in our opinion, the situation is more complex
and may depend on types of superior transverse scapular
ligament (STSL), when the band-shape type of STSL coex-
isting with ACSL the mean surface area of the suprascapular
opening was smaller (19.7mm2) than in those without ACSL
(26.6mm2) [7]. On the other hand, in the fan-shaped type of
STSL, the mean surface area of the suprascapular opening in
shoulders with an ACSL was similar (37.4mm2) to that found
in shoulders without this structure (36.1mm2) [7].

In etiopathology of suprascapular neuropathy formation,
one of the most popular hypotheses is the “sling effect”
proposed by Rengachary et al. [18]. It proposes that the
suprascapular nerve makes minimal transitional movements
during arm motion. An angulated nerve can be pressed
against the borders of osteofibrous tunnel by the action of
the upper limb. This repeated kinking irritates the nerve
and induces microtrauma that can result in suprascapular
neuropathy (Figure 2(a)).This hypothesis has been supported
by observations on the morphology of the suprascapular
notch [18, 19]. A “deep” and narrow V-shaped suprascapular
notch is a factor predisposing to suprascapular neuropathy
[18–20].

On the other hand, the high frequency of ACSL occur-
rence, reaching as high as 60% [1], suggests that it should have
an important function. Its occurrence does not correspond
with the low incidence of neuropathy. In 2013, Polguj et al. [5]
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Figure 2: Schema presenting the predisposing (red arrows) or
protective (green arrow) roles of the ACSL. In “deep and narrow”
suprascapular notch (a), the nerve might be irritated by bony
borders (red zigzag), but when the ACSL is present (b) the nerve
might be protected by this ligament.When the nerve passes between
the ACSL and the bottom of the suprascapular notch (c) it might be
compressed (red zigzag). ACSL, anterior coracoscapular ligament;
SN, suprascapular nerve; STSL, superior transverse scapular liga-
ment.

postulated that the presence of anACSLmay prevent from the
development of suprascapular neuropathy, unless it does not
significantly reduce the space under the STSL. Such a situa-
tion can be observed when the suprascapular nerve runs over
the ACSL [5]; in that case, the ligament acts as a support for
the nerve to protect it against excessive movement and forms
a flume to enable direct passage of the nerve from the front
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side of the scapula to the supraspinatus fossa (Figure 2(b)).
This hypothesis of the protective role of ACSL is supported
by Podgórski et al. [6], who postulated that the ACSL is
more common in the deep type of suprascapular notch, which
is associated with a greater chance of suprascapular nerve
entrapment syndrome (SNES) [14].The presence of the ACSL
beneath the nerve has been suggested to prevent irritation
of the nerve by the bony border of the suprascapular notch.
However, it is likely that the ACSL only plays a protective role
inTypes I–III according to Polguj et al. classification, inwhich
it performs an actual mechanical function [6].

All the above suggests that theACSLmay play a protective
role against this form of neuropathy (Figure 2(b)). It can
support the suprascapular nerve, preventing its excessive
movement and providing “tape cushioning.” However, it
is a hypothesis because there is no study in the literature
that investigates the biomechanics of these ligaments (ACSL
and STSL) during shoulder movements and their effects
on nerve anatomy. Also it is necessary to remember that
the pathogenesis of suprascapular neuropathy is complex
and multifactorial and may depend on the variation and
topography of the structures in the suprascapular notch
region like arrangement of suprascapular nerve and vessels
under STSL [21–23] or multiband of STSL [24, 25].

Recent studies suggested that the suprascapular notch is
formed postnatally [26]. It is possible that the ACSLmay play
a protective role when a deep suprascapular notch is formed,
as confirmed by the higher observed frequency of coexistence
between deep suprascapular notches and the ACSL [6].

However, when the suprascapular nerve passes below
the ACSL, it should be regarded as a potential risk factor
for suprascapular neuropathy. In this configuration, the
suprascapular nerve is compressed between the anterior
coracoscapular ligament and the borders of the suprascapular
notch (Figure 2(c)), as confirmed by Polguj et al. [27] who
reported compression of the suprascapular nerve by the
ACSL. Although the diameter of the suprascapular nerve is
typically 2-3mm [28, 29] they found the SN to be flattened
with a width of 7.2mm, probably as a result of compression
by the ACSL. In addition, as the ligament can be band-
shaped, fan-shaped, bifid, or vestigial (Figures 1, 3–5), the
morphology of the ACSL itself may also influence the degree
of compression of the SN.

A second potential situation when the ACSL may elicit
suprascapular neuropathy is when it is completely ossified.
However, no such case based on formalin-fixed cadaveric
shoulders had been described in the literature at the time
of writing. However, probably the ossification of the single
bundle of ACSL explains coexistence of the suprascapular
notch and the suprascapular foramen [30, 31]. This anatomi-
cal variation potentially increased the risk of suprascapular
nerve entrapment by nerve irritation of the bony margins
during passage through the foramen and by a lack of the
elasticity that the ACSL normally demonstrates [30].

The presence of a completely ossified superior transverse
scapular ligament (STSL) is one of the most important
predisposing factors for suprascapular neuropathy [24, 32,
33], suggesting that when the ACSL is ossified, it may also
injure the nerve by irritation. Simultaneous ossification of
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Figure 3: Formalin-fixed cadaveric shoulder focused on supras-
capular region (fan-shape ACSL); ACSL, anterior coracoscapular
ligament; arrowhead, superior border of the scapula; STSL, superior
transverse scapular ligament.
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Figure 4: Formalin-fixed cadaveric shoulder focused on supras-
capular region (bifid ACSL); ACSL, anterior coracoscapular liga-
ment; arrowhead, superior border of the scapula; SM, supraspinatus
muscle; STSL, superior transverse scapular ligament.
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Figure 5: Formalin-fixed cadaveric shoulder focused on supras-
capular region (vestigial ACSL); ACSL, anterior coracoscapular
ligament; arrowhead, superior border of the scapula; STSL, superior
transverse scapular ligament.
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the ACSL and the STSL should be proposed as the most
probable explanatory mechanism of double suprascapular
notch formation [34], a very rare anomaly. A double supras-
capular foramen has been described in the literature only four
times [34–37], and these reports indicate that the presence
of two bony bridges may be a factor in the increased risk of
occurrence of suprascapular neuropathy.

4. Conclusion

The role of the anterior coracoscapular ligament remains
unclear. Its occurrence varies throughout the world and
probably depends on population. Macroscopic, qualitative
observations indicate that it may narrow the opening for
the passage of the suprascapular nerve, potentially increasing
the risk of suprascapular neuropathy. On the other hand,
it may provide a mechanical barrier which protects the
suprascapular nerve from injury. However, to improve this
hypothesis the biomechanics investigation of the ligament
during shoulder movements and its effects on nerve anatomy
was necessary.
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