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Anatomical relations between anterior coracoscapular
ligament and suprascapular neurovascular structures
and a proposal for classification
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Objective: Although suprascapular nerve entrapment is rare, the most common site of compression is
the suprascapular notch. The anterior coracoscapular ligament (ACSL), which lies inferior to the supe-
rior transverse scapular ligament (STSL), may also be a cause of entrapment. We aimed to investigate
the presence of ACSL and its relations to the suprascapular nerve and vessels.

Methods: We dissected 50 shoulders of 26 cadavers. We excluded 2 shoulders due to previous shoul-
der surgery. We observed the course of the suprascapular nerve, artery, and vein(s), and examined
whether they passed between STSL and ACSL or under ACSL. We classified the anatomical rela-
tions between neurovascular structures, STSL, and ACSL. In Type I, the suprascapular nerve passed
between STSL and ACSL; in Type IIa, the suprascapular nerve and a single suprascapular vein passed
between STSL and ACSL; in Type IIb, a suprascapular vein passed under ACSL and the supra-
scapular nerve passed between STSL and ACSL; in Type I1I, the suprascapular artery, vein, and nerve
passed between STSL and ACSL.

Results: ACSL was present in 16 shoulders (32%). The suprascapular nerve passed between STSL
and ACSL in all cases. We observed Type I, Type Ila, Type IIb, and Type III anatomical relations in
14%, 12%, 2%, and 4% of cases, respectively.

Conclusion: Vascular structures that pass under STSL may cause suprascapular nerve entrapment.
Presence of ACSL with vessel(s) passing under it and/or between it and STSL may increase the risk
of nerve entrapment.

Keywords: Anterior coracoscapular ligament; nerve entrapments; suprascapular nerve; vascular rela-
tions.

The suprascapular nerve is a mixed nerve originating
from the upper trunk of the brachial plexus.'? It pro-
vides motor innervation to the supraspinatus and infra-
spinatus muscles as well as sensory innervation to the
glenohumeral and acromioclavicular joints.!?

Suprascapular nerve entrapment is relatively rare, but
it can often be misdiagnosed because it contributes to
only 1%—2% of all cases of shoulder pain.[*? Eatly symp-

toms are shoulder pain and weakness which are similar

to symptoms of other shoulder pathologies. Supraspi-
natus or infraspinatus muscle atrophy may accompany
if the condition progresses.”) Rarely, when a cutane-
ous branch is present, physical examination may reveal
numbness over the shoulder.’) The suprascapular nerve
is prone to entrapment as it passes under the superior
transverse scapular ligament (STSL)**¢ The sharp in-
ferior margin of STSL damages the nerve with a “sling
effect” at the scapular notch.!) Recent studies have also
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shown that vascular structures that pass under STSL
may also cause suprascapular nerve entrapment.’

Avery et al.” identified a ligament inferior to STSL at
the suprascapular notch that may cause entrapment and
named it the anterior coracoscapular ligament (ACSL).
Similarly, Polguj et al.'") observed that the area between
STSL was significantly decreased if ACSL was present.
The prevalence of ACSL differs among populations. It
was reported as 60% by Avery et al.”) in the American
population, approximately 51% by Polguj et al.'*' in the
Polish population, 28% by Piyawinijwong& Tantipoon?
in the Thai population, and 18.8% by Bayramoglu et
al.® in the Turkish population.

Although the anatomy of the suprascapular region is
well studied, no reports have investigated the anatomi-
cal relations of the suprascapular vessels to STSL and
the presence of ACSL. We investigated the presence of
ACSL and its relations with the neighboring neurovas-
cular structures with the aim of outlining the detailed
anatomy of the suprascapular region and the possible ef-
fects of ACSL on suprascapular nerve entrapment.

Materials and methods

We studied 26 cadavers embalmed in formaldehyde-
ethanol-glycerin-phenol solution (5 females, 21 males)
used for routine dissections by second-year medical
students. We excluded 2 shoulders because of prior
shoulder surgery. Therefore, we investigated 50 shoul-
ders. Using 2.5% loop magnification (Univet Co., Italy),
we identified the suprascapular nerve and vessels from

Fig. 1. Anterior view of a left shoulder depicting a Type lla anatomi-
cal relations, where a suprascapular vein passes between STSL
and ACSL with the suprascapular nerve. C: coracoid process,
SSA: suprascapular artery, SSV: suprascapular vein, SSN: su-
prascapular nerve, SbSM: subscapularis muscle, arrow: STSL,

arrowhead: ACSL. [Color figure can be viewed in the online
issue, which is available at www.aott.org.tr]

their origins and traced their course until they reached
the suprascapular notch. After identifying STSL, we in-
vestigated the presence of ACSL. We classified ACSL
morphology according to the classification of Polgyj et
al.'] We evaluated the anatomical relations of the su-
prascapular nerve, artery, and vein(s) with both the liga-
ments. Type I indicated a single suprascapular nerve that
passed between STSL and ACSL. Type II indicated the
presence of a single suprascapular vein passing under
STSL. Type II was further split into 2 groups: Type Ila
indicated that the suprascapular vein and nerve passed
between STSL and ACSL, whereas Type IIb indicated
that the suprascapular vein passed under ACSL and the
suprascapular nerve passed between STSL and ACSL.
Type III indicated the suprascapular artery, vein, and
nerve all passed between STSL and ACSL.

Results

STSL was present in all shoulders, whereas ACSL was
present in only 16 shoulders (32%). The suprascapular
nerve passed between STSL and ACSL in all shoulders
with ACSL. Seven cadavers (1 female, 6 males) had
ACSL bilaterally and 2 cadavers (2 males) had ACSL
unilaterally,. ACSL morphology was uniformly fan
shaped in 4 shoulders (25%), band shaped in 11 shoul-
ders (68.7%), and vestigial in 1 shoulder (6.3%). A single
suprascapular nerve passed between STSL and ACSL
(TypeI) in 7 shoulders (14%). We observed that the vas-
cular structures passed under STSL with the suprascap-
ular nerve in 9 shoulders (18%). A single suprascapular
vein with suprascapular nerve passed between STSL
and ACSL (Type IIa) in 6 shoulders (12%) (Figure 1).
A single suprascapular vein passed under ACSL (Type
IIb) in 1 shoulder (2%) (Figure 2). A suprascapular ar-

g

Fig. 2.  Anterior view of a left shoulder showing a Type Ilb anatomi-
cal relation. A single suprascapular vein passes under ACSL. C:
coracoid process, SSV: suprascapular vein, SSN: suprascapular
nerve, SSM: supraspinatus muscle, SbSM: subscapularis muscle,
arrow: STSL, arrowhead: ACSL. [Color figure can be viewed in
the online issue, which is available at www.aott.org.tr]
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Fig. 3.  Anterior view of a right shoulder illustrating a Type Il anatom-
ical relation. The suprascapular artery, vein, and nerve passes
between STSL and ACSL. C: coracoid process, SSA: suprascap-
ular artery, SSV: suprascapular vein, SSN: suprascapular nerve,
SSM: supraspinatus muscle, SbSM: subscapularis muscle, ar-
row: STSL, arrowhead: ACSL. [Color figure can be viewed in
the online issue, which is available at www.aott.org.tr]

tery, vein, and nerve passed between STSL and ACSL
(Type III) in 2 shoulders (4%) (Figure 3). The classifica-

tion and their frequencies are outlined in Table 1.

Discussion

In most individuals, the sling effect of STSL compro-
mises the suprascapular nerve at the scapular notch.
(121 The suprascapular artery under STSL may also be
responsible for entrapment by occupying space within
the scapular foramen.”®) Therefore, the presence of
ACSL may cause nerve entrapment by further decreas-
ing the space under STSL."? The anatomical relations
between neurovascular structures around STSL as well
as the effects of ACSL on the same have not been in-

vestigated before. We observed that the suprascapular
vessels may pass between STSL and ACSL or pass un-
der ACSL in 18% of the shoulders in our study sample
(Types IIa, IIb, and IIT). We believe that these anatomi-
cal relations may predispose to suprascapular nerve en-
trapment.

Previous studies have reported widely variable ACSL
prevalence across different populations, with a values
ranging from 18.8% to 60%.°*) We observed ACSL

prevalence of 32% in our study.

Polguj et al.'Y provided a detailed classification of
ACSL morphology and observed 4 types: Type I (7%)
was fan shaped, Type II (62.8%) was uniform band
shaped, Type III (11.6%) was bifid, and Type IV (18.6)
was vestigial. In our sample, ACSL was fan shaped in
25%, band shaped in 68.7%, and vestigial in 6.3%. We
did not observe a bifid ACSL (Type III) in our study.
The difference in the frequencies of morphological types
in our study may be related to our small sample size.

Avery et al.’) observed that the suprascapular nerve
passed under ACSL if the ligament was present. In
contrast, Polguj et al. observed this, in 2 separate stud-
ies,'” only in 2 of 43 and 3 of 44 shoulders, respec-
tively. Piyawinijwong& Tantipoon!"? and Bayramoglu et
al.l® reported that the suprascapular nerve passed be-
tween STSL and ACSL in all cases. The suprascapular
nerve passed between STSL and ACSL in all shoulders
with ACSL in our study sample.

The presence of ACSL may lead to suprascapular
nerve entrapment in 2 ways. First, it may decrease the
area of the scapular foramen.”” Polguj et al.'"") demon-
strated that the area of the scapular foramen was signifi-
cantly reduced when it was formed by ACSL and a band
shaped or bifid STSL. This suggest that the presence of
ACSL increases the risk of suprascapular nerve entrap-
ment by decreasing the area of the scapular foramen.

Table 1.  Classification for anatomical relations of suprascapular neurovascular structures and their frequencies.
Type | Type ll Type lll
lla lib
A +V + (V) A +V A +V V.
Anatomic STSL
relations N. N. + V. N. N +A +V.
ACSL
V.
Scapula
Results (n) 7 (14%) 6 (12%) 12%) 2 (4%)

STSL: Superior transverse scapular ligament; ACSL: Anterior coracoscapular ligament. A: Suprascapular artery; V: Suprascapular

vein(s); N: Suprascapular nerve.
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The second way that the presence of ACSL may im-
pact suprascapular nerve entrapment is that if any other
structures pass between ACSL and STSL, it will fur-
ther decrease the area of the scapular foramen. It is well
known that the suprascapular artery and vein(s) pass
under STSL infrequently.**'¥) However, these studies
do not mention the anatomical relations between the su-
prascapular vessels and ACSL. We observed that in 18%
of the shoulders in our study sample, the suprascapu-
lar vessels passed between STSL and ACSL or under
ACSL. Our proposed classification outlines possible an-
atomical scenarios that may lead to suprascapular nerve
entrapment.

In Type IIa of our classification, a single suprascapu-
lar vein accompanied the suprascapular nerve between
STSL and ACSL, was observed in 12% of the shoulders
in our sample. In the literature, only Avery et al.l’) report-
ed the same anatomical variant with a frequency of 19%.
We also observed that in 4% of shoulders in our sample,
a suprascapular artery accompanied the suprascapular
nerve and vein between STSL and ACSL (Type III).
Reineck&Krishnan!”) reported the first 3 cases in which
the suprascapular artery passed under STSL and caused
suprascapular nerve entrapment. They released STSL
with an endoscopic approach but did not provide any
follow-up information.”? Houtz&McCulloch'® treated a
similar case whose electromyographic results improved
after endoscopic release of STSL with no signs of dener-
vation and was symptom free after 1 year. These studies
did not investigate whether ACSL was present or con-
tributed to nerve entrapment. Similarly, we did not ob-
serve a case in which a suprascapular artery accompanied
the suprascapular nerve without the suprascapular vein
between STSL and ACSL. Nevertheless, when supra-
scapular vein and/or artery pass under STSL, the pres-
ence of ACSL would decrease the space under STSL
and may lead to nerve entrapment. The presence of an
artery may be more likely to lead suprascapular nerve
entrapment.’¥)

In Type IIb (2%), we observed that a single supra-
scapular vein, which was either dilated or varicose, pass-
ing under ACSL. Although venous pathologies have
not been reported as possible causes of entrapment at
the suprascapular notch, suprascapular nerve entrap-
ment due to varicose veins at the spinoglenoid notch
have been reported.>'¢ Among the 7 cases reported,
only 1 had a history of varicectomy of the lower limbs
that may explain the development of varicose veins at the
spinoglenoid notch. We believe that the decreased space
under ACSL may compress and dilate the vein, which
may then lead to nerve entrapment.

A limitation of our study is that we did not evalu-
ate the area between STSL and ACSL and the area
under ACSL. Unfortunately, we are unable to support
the increased risk of nerve entrapment with a statisti-
cally significant methodology. Another limitation is that
this was a cadaveric study with a relatively small sample
size; therefore we could not verify nerve entrapment in
the shoulders in our study sample. Our results are ex-
perimental and should not be taken as definitive. Finally,
the clinical applications related to the anatomy of ACSL
are limited. Although its presence may have a role in su-
prascapular nerve entrapment, this will not affect patient
management unless the nerve passes under this liga-
ment. However, we believe that our study presents novel
anatomical insight to the anatomy of the suprascapular
region and the suprascapular nerve entrapment.
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