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Abstract
Objective. The subscapular artery vascularizes a substantial region of the thoracic wall, and the significance of its distribution 
is well depicted in the diversity of reconstructive procedures that rely on its blood supply. The aim of this study is to present an 
uncommon anatomical variation of the artery and discuss the clinical implications of its presence. Case Report. This case report 
depicts a rare variant of compression and the kinking of the subscapular artery by the radial nerve on the posterior wall of the 
axilla that was encountered during dissection of a male cadaver of Greek origin. Conclusion. The use of autologous tissues in the 
reconstruction of defects and treatment of lymphedema is expanding, so the need to establish safer surgical dissections is also 
becoming more apparent. The case of entrapment of the subscapular artery by the radial nerve is extremely rare, however, utiliz-
ing tissues perfused by this artery for reconstructive purposes could potentially be futile and unsuccessful due to the inadequate 
blood supply or vessel thrombosis. Hence, the surgeon should adapt the treatment plan according to preoperative findings, as 
the presence of anatomical variants should always be suspected. 
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Introduction

The subscapular artery constitutes the larg-
est branch of the axillary artery and provides the 
blood supply to the posterior wall of the axilla, as 
well as the posterior scapular region (1, 2). The 
significance of the distribution of the subscapular 
arterial system has been well established, consider-
ing the diversity of surgical procedures of a recon-
structive nature that rely on its blood supply. The 
radial nerve originates from the posterior cord of 
the brachial plexus and passes through the lower 
triangular interval between the teres major muscle, 
the long head of the triceps brachii muscle, and the 
shaft of the humerus, accompanied by the profun-
da brachii artery. In relation to the subscapular 
artery, in most cases the radial nerve runs anterior 
to the artery (3, 4).  

Knowledge of topographical anatomy and clin-
ically relevant arterial and neural variations of the 
axillar region is crucial to improve safety in surgical 
procedures involving the vascularized region. The 
increase in the number of reconstructive proce-
dures using autologous tissues reflects the necessity 
to minimize the risk of inadvertent complications. 
A prerequisite for successful transplantation of au-
tologous tissues is the sustenance of blood flow 
through the pedicle of the flap. Hence, disruption 
of the longitudinal direction of the vessels, such as 
kinking of the vessels, could have devastating im-
plications as a result of impaired blood supply. 

The aim of this study is to present a rare case of 
entrapment of the subscapular artery by the radial 
nerve on the posterior wall of the axilla with sub-
sequent kinking of the vessel, and discuss its clin-
ical implications. This uncommon anatomical 
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variation was encountered during routine dissec-
tion of a male cadaver of Greek origin for educa-
tional and research purposes. 

Case Report

The anatomic variation in our study was depict-
ed in a formalin-fixed 85 year old male cadav-
er of Greek origin. The cadaveric dissection took 
place in the Dissections Hall of the Department 
of Anatomy, School of Medicine, National and 
Kapodistrian University of Athens. The axillar 
region of the cadaver was dissected and cleaned 
by the contributors, and the anatomical speci-
men was photographed. While proceeding with 
the routine dissection of the right axillary region 
of the Greek male cadaver, we encountered the 
variation of entrapment of the right subscapular 
artery by the radial nerve. After preparation and 
release of the vessel from the nerve, we detected an 

area of kinking of the subscapular arterial trunk, 
which corresponded to the point of compression 
by the radial nerve. The artery presented no fur-
ther anatomical variations and followed its usual 
course, dividing into the thoracodorsal and cir-
cumflex scapular arteries. The specific distribution 
and compression of the subscapular artery by the 
radial nerve were encountered bilaterally.  The left 
subscapular artery presented with an analogous 
area of kinking as a result of entrapment by the left 
radial nerve.

Discussion

Traditionally, the subscapular artery originates 
from the posterior surface of the third part of 
the axillary artery, then runs along the posteri-
or wall of the axilla, following the inferior margin 
of the subscapularis muscle for a short distance, 
and bifurcates into its two terminal branches, the 

Figure 1. Right axillary region. The right radial nerve compresses the origin of the right subscapular artery from the axillary 
artery. An area of kinking is detected on the subscapular arterial trunk, corresponding to the point of compression by the 
radial nerve. AV: Axillary vein, AA: Axillary artery, SS: Subscapular artery, RN: Radial nerve, CSA: circumflex scapular artery, 
TA: Thoracodorsal artery. Figure 2. Left axillary region. The left radial nerve compresses the origin of the left subscapular 
artery from the axillary artery. An area of kinking is detected on the subscapular arterial trunk. AV: Axillary vein, AA: Axillary 
artery, SS: Subscapular artery, RN: Radial nerve.
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circumflex scapular artery and the thoracodorsal 
artery (2).

The branches of the circumflex scapular artery 
provide the blood supply for regional flaps (scapu-
lar and parascapular flaps), which are widely used 
in the reconstruction of simple and complex de-
fects. Musculocutaneous flaps, as well as perfora-
tor flaps based on the thoracodorsal vessels can 
also be elevated with the purpose of reconstructing 
defects of areas of the head and neck, thorax and 
axilla, as well as distant regions, using microsurgi-
cal techniques (5). Olinger et al. investigated the 
branching morphology of the subscapular, lateral 
thoracic and posterior circumflex humeral arter-
ies, and their relationship to the radial and axillary 
nerve. According to this study, in 88.5% of cases 
where the lateral thoracic artery and subscapular 
artery presented with a classic branching pattern, 
the two nerves traveled posterior to the lateral tho-
racic artery, while the radial nerve ran anterior to 
the subscapular and the axillary nerve posterior to 
the artery. In 9.2% of cases both nerves were de-
tected posterior to the two arteries, and in 2.3% 
of the specimens both nerves traveled posterior to 
the lateral thoracic artery, but anterior to the sub-
scapular artery (4).  

Previous studies have reported different varia-
tions of the subscapular artery. Lhuaire et al. pro-
posed a classification concerning the subscapular 
pedicle variations. Three types of arterial varia-
tion were presented, where specifically type Ia in-
volved the classic pattern of the artery originating 
from the inferior border of the axillar artery and 
bifurcating into two terminal branches. Arteries 
associated with the type Ib classification present-
ed with a similar pattern, originating, however, 
from a proximal point of the axillar artery, while 
type II was associated with the absence of the sub-
scapular artery (6). Cases have also been present-
ed where the subscapular artery terminates into 
three branches, namely the thoracodorsal, the cir-
cumflex scapular, and the posterior circumflex hu-
meral arteries (7, 8). This branching pattern was 
observed in 12% of cases in a study conducted by 
Olinger et al.. Dimovelis et al. reported a case of 
tetrafurcation of the subscapular artery. Variations 

concerning the origin of the subscapular artery 
have also been reported. According to Samuel et 
al. the subscapular artery may also emanate from 
a common trunk, branching out into the posterior 
circumflex humeral, radial collateral, middle col-
lateral and superior ulnar collateral arteries (9). 
A common trunk involving the profunda brachii, 
subscapular, anterior and posterior circumflex hu-
meral arteries and the superior ulnar collateral 
artery has also been described (10).

In the context of its relationship with the bra-
chial plexus, entrapment of the subscapular artery 
between the two roots of the median nerve has 
also been observed (1, 11). Kuwar et al. described 
a case where the subscapular artery was encircled 
by two roots emanating from the posterior cord of 
the brachial plexus, forming the radial nerve (3). 
Mistry et al. observed a variant of the radial nerve, 
which split into two roots following its forma-
tion, and encased the subscapular artery (12). To 
the best of our knowledge no case of compression 
of the subscapular artery by the radial nerve with 
subsequent kinking of the artery has been report-
ed previously in the literature.

Successful upper limb revascularization has 
been documented using parts of the subscapu-
lar arterial system as arterial grafts and replacing 
damaged segments of the arterial systems of the 
upper extremity (13, 14). According to Malikov et 
al., patients with critical limb ischemia and large 
tissue defects may be treated by harvesting a sub-
scapular artery flow-through muscle flap, using 
the subscapular artery as an arterial graft, and a 
serratus anterior muscle flap supplied by the distal 
branch of the thoracodorsal artery to cover the 
deficit (15). The utility of the subscapular arteri-
al system in the creation of conduits for revascu-
larization has also been established in coronary 
bypass surgery in cases where the revasculariza-
tion cannot be achieved using other conventional-
ly used arterial conduits (16-19).

The terminal branches of the subscapular ves-
sels demarcate the posterior limit of axillar lymph 
node dissection, and they also constitute the pedi-
cles of various regional flaps that can be harvested 
for reconstructive purposes, such as the latissimus 
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dorsi and the scapular flaps. The longitudinal di-
rection of the vessels is a prerequisite for success-
ful autologous reconstruction, as twisting and 
kinking of the pedicle may impair blood flow. 
According to studies, kinking of the vascular ped-
icle constitutes the most common cause of vessel 
occlusion and flap failure (20, 21). An experimen-
tal study on rats demonstrated that acute angula-
tion of the vascular pedicles may obstruct blood 
flow increasing the risk of tissue ischemia and 
flap failure (22). Vascularized lymph node trans-
fer (VLNT) has, additionally, emerged as a feasible 
treatment option in cases of lymphedema occur-
ring after lymph node dissection, as the ability of 
the lymphatics to regenerate after VLNT has been 
well investigated. Patients suffering from lymph-
edema previously had to endure conservative de-
congestive therapies or debulking procedures to 
relieve their symptoms. Hence, the development 
of techniques that aim to restore the function of 
the lymphatic system has revolutionized the treat-
ment of these patients and improved their quality 
of life. Lymph node flaps supplied by the thora-
codorsal artery can be harvested and transplanted 
in the affected region, while the use of a latissimus 
dorsi flap and a thoracodorsal artery perforator 
flap with lymph node transfer has also been intro-
duced as a tool for treating lymphedema (23-26). 
The thoracodorsal vessels are also used as recipient 
blood vessels in autologous breast reconstruction, 
as well as reconstruction of defects of the thorac-
ic wall using microsurgical techniques. Therefore, 
familiarity with the anatomical variations and 
branching patterns of the subscapular artery and 
its spatial relationship to the nerves of the brachial 
plexus is indispensable for safe surgical dissection 
and harvesting of flaps.

Conclusion

The widespread use of autologous tissues in the re-
construction of defects renders the optimization 
of surgical dissections necessary, thus surgeons 
should be aware of alternate anatomies of the ves-
sels and neural structures of the axillar region 
before proceeding with any intervention in order 

to prevent postoperative complications as a result 
of ischemia of the tissues. This case of entrapment 
and kinking of the subscapular artery by the radial 
nerve on the posterior wall of the axilla is extreme-
ly rare. However, an attempt to utilize the tissues 
supplied by this artery for reconstructive purpos-
es could potentially lead to flap loss due to inad-
equate blood supply or vessel thrombosis, if the 
surgeon does not suspect the presence of an an-
atomical variant.  Preoperative imaging of the ar-
terial anatomy is suggested to increase the level of 
safety by revealing unpredictable variations and 
establishing a more familiar path for the surgeon 
during dissection.

What Is Already Known on This Topic: 
The anatomical variability of the subscapular artery has been eluci-
dated in various case reports. Moreover, the clinical significance of its 
variants has been depicted in several surgical fields, especially in pro-
cedures involving the reconstruction of defects, as well as the treatment 
of lymphedema. 

What This Study Adds: 
The case of entrapment of the subscapular artery by the radial nerve 
with subsequent kinking of the vessel has not been reported in previous 
anatomical studies. The presence of this particular variation could nega-
tively influence the outcome of reconstructive procedures involving the 
subscapular artery, thus preoperative imaging of the axillar region could 
assist in avoiding the use of tissues of this area and turning attention to 
alternative and more viable reconstructive options.
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