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Abstract
Variations in the upper limbs are common and are the main causes for iatrogenic injury during invasive procedures. A rare division of the axillary artery
was found on the left side of a Korean cadaver during an educational dissection. The subscapular artery originated from the second part of the axillary
artery. And then it gave off an aberrant branch to the pectoralis major muscle,
as pectoral branch. The author describes this previously unreported case and
discusses its prevalence and the clinical implications.
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1. Introduction
The axillary artery, the continuation of the subclavian artery, begins at the lateral
border of the first rib, and after passing the lower margin of the teres major
muscle, it becomes the brachial artery. The most frequent anatomic variations in
this region are the persistent superficial brachial artery, branches of the axillary
artery, and high division of the radial and ulnar arteries [1] [2]. As some variations in these regions are the main cause for technical failures during catheterization and interventional procedures, anatomical knowledge of these variations
provides the essential basis for the safe and efficient performance [3] [4].
Arterial variations in the upper limbs are extremely diverse because of the use
of different terminologies and criteria for classifying these variations [5]. Variations in the origin, branching, and course of the axillary artery have been frequently reported [5] [6] [7]. Some authors studied the branches of the axillary
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artery with large cases anatomical analysis and suggesting specified type of the
axillary artery. In the article, we describe a pectoral branch of the thoracoacromial artery originated from the subscapular artery unlike any case reported
previously. This case does not match any of the criteria in large-scale studies
about arterial variations and thus has clinical implications during trans-arterial
procedures.

2. Case Report
Variations in the arterial system were observed in the left upper limb of donated
cadaver of a 53-year-old Korean male during an educational dissection. The
immediate cause of death was cardiac arrest.
The axillary artery branched off the superior thoracic and thoracoacromial
arteries in first and second parts, respectively. However, the subscapular artery
was originated from the second part of the axillary artery, just below the pectoralis minor muscle. After continuing for 2.3 cm more, the subscapular artery
gave off one branch supply the pectoralis major muscle, as the pectoral branch of
the thoracoacromial artery (Figure 1). And then, the subscapular artery continued 1.7 cm more, divided into the circumflex scapular and thoracodorsal arteries. Other branches of the thoracoacromial artery were originated from the
thoracoacromial artery. The pectoralis major muscle was innervated by the median and lateral pectoral nerves. In the right side, the thoracoacromial artery and
their branches were originated from the second part of the axillary artery. Their
subsequent courses were normal.

Figure 1. Photograph of the second part of the axillary artery (AA). The subscapular artety (SSA) gave off the pectoral branch (arrows). CSA, circumflex scapular artery; MN,
median nerve; PM, pectoralis major; Pm, pectoralis minor; TAA, thoracoacromial artery;
TDA, thoracodorsal artery.
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3. Discussion
Ugliettaand Kadir [8] reported variations in the major arteries of upper extremities to be present in 11% - 24% of people. It has been frequently reported that the
thoracoacromial artery arose from the first part of the axillary artery, in 29.8% of
cases by Huelke [7] and 85.7% of cases by De Garis and Swartley [8]. However,
the thoracoacromial artery from the lateral thoracic artery was absent in these
studies. De Garis and Swartley [8] reported a thoracoacromial artery from the
subscapular artery in 1.2% of cases. Based on the review of our previous results
[9], the origin of the thoracoacromial artery was reviewed and presented in Table 1. Our data demonstrated that common origin of the thoracoacromial artery
and the subscapular artery frequently accompany the lateral thoracic artery. In
present case, we showed a pectoral branch of the thoracoacromial artery arose
from the subscapular artery. Other branches of the thoracoacromial artery arose
from the thoracoacromial trunk normally. This aberrant pectoral branch may be
an additional branch supplying the pectoralis major muscle. Our case did not
match any previously reported patterns, moreover independent pectoral branch
from the subscapular artery has not been reported in any literatures. This vascular pattern may influence the blood supply for the pectoralis major muscle because of relatively distal origin of the pectoral branch from the axillary artery.
This hemodynamic change should be confirmed further.
Pandey and Shukla [10] studied about the origin level and pattern of the thoracoacromial trunk variations and divided these variations into three groups. In
the first group, the common trunk was absent but deltoacromial and clavipectoral sub-trunks arose directly from the second part of the axillary artery. In the
second group, only the clavicular branch independently arose from the second
part of an axillary artery and the remaining three were arising from thoracoacromial trunk. In the third group, all classical branches of thoracoacromial trunk
arose directly from the second part of the axillary artery without any common
trunk. Based on these criteria, to the best of our knowledge, this is the first report to introduce a subscapular artery containing the pectoral branch of the
thoracoacromial artery, the circumflex scapular artery, and thoracodorsal artery.
This arterial variation of the axilla can be explained through the persistence,
enlargement and differentiation of parts of the initial network which would
normally remain as capillaries or even regress [5]. The axillary artery had been
Table 1. Origin of the thoracoacromial artery.
Origin of the thoracoacromial artery

Huelke

De Garis and Swartley

This study

Direct from first part AA

29.8%

85.7%

1.6% (2/120)

Direct from second part AA

68.5%

12.1%

98.4% (118/120)

From the SSA

-

1.2%

3.2% (4/120)

Common stem with SSA

-

-

0.8% (1/120)

Common stem with SSA and LTA

-

-

2.4% (3/120)
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used for interventional routes and non-invasive procedures, especially, central
venous line [1] [2]. In surgical procedure, knowledge of the axillary artery and
the pectoralis major was essential for approach in arm pit injury or breast cancer
surgery [5]. Therefore, awareness of these variations may be useful servant for
many clinicians and be important to prevent complications during or after surgical interventions and diagnostic procedures.

4. Conclusion
In present report, a rare case with pectoral branch originated from the subscapular artery was introduced. Clinical procedures in pectoral and axillary regions
require accurate knowledge of the normal and variant anatomy of the axillary
artery. To confirm the pattern of this variation, radiological study should be
performed in larger cases.
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