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CASE REPORT
Arterial branching pattern in the upper limbs displays frequent 
variations. In this case report, multiple bilateral variations were 
observed in the branching pattern of axillary artery. These variations 
were observed in a female cadaver, during routine undergraduate 
dissection in September 2019 at Lady Hardinge Medical College, 
New Delhi. Cunningham’s Manual of Practical Anatomy was 
followed for the entire dissection procedure [1]. After the incisions 
for thoracic dissection were made, (incisions 1-4 in Cunningham’s), 
the axilla was dissected. Skin, fascia, loose connective tissue, fat, 
and lymph nodes were removed to expose the axillary artery and 
other contents of the axilla. The coraco-brachialis and short head 
of the biceps brachii muscles were exposed. The axillary artery was 
identified medial to these muscles. The pectoralis minor muscle was 
cut from its origin and retracted to expose the three parts of the 
axillary artery and their branches [1].

In this case, the 1st part of the axillary artery on both the sides 
followed the classical course and branching pattern. The second 
part of the axillary artery on the left side gave rise to an anomalous 
branch running with the medial pectoral nerve [Table/Fig-1].

This branch pierced both the pectoralis major and minor muscles. 
Distal to the above branch, a common trunk from the second part 
of the axillary artery was noted which gave origin to the lateral 
thoracic artery and the subscapular artery [Table/Fig-2]. Two other 
branches (alar thoracic arteries) were found running towards the 
axilla. One of these branches arose from the common stem and 
the other branch divided from the subscapular artery proximal to 
its bifurcation into thoraco-dorsal and circumflex scapular artery 
[Table/Fig-2]. The brachial artery divided 13.5 cm proximal to the 
intercondylar line of humerus.

The left brachial artery divided 13.5 cm proximal to the intercondylar 
line of humerus [Table/Fig-3]. On the right side, an aberrant artery 
proximal to the lateral thoracic artery was found. It ran along the 
lateral border of pectoralis minor and then deep to it supplying the 
pectoralis minor and the serratus anterior [Table/Fig-4]. 

A common trunk for the posterior circumflex humeral artery and the 
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ABSTRACT
Variations in axillary artery branching pattern can lead to iatrogenic injuries during invasive procedures. Knowledge of the same is 
critical to prevent such events. Multiple bilateral variations were observed in the branching pattern of axillary artery. These variations 
were noted in a female cadaver, during routine undergraduate dissection in September 2019 in Lady Hardinge Medical College, 
New Delhi. On the left side, an anomalous branch running with the medial pectoral nerve was found. A common stem arising from 
the 2nd part of left axillary artery divided to give the lateral thoracic artery, the subscapular artery and an alar artery. Another alar 
branch arose from the left subscapular artery before it bifurcated into thoraco-dorsal and circumflex scapular arteries. The right 
axillary artery gave an aberrant branch proximal to the lateral thoracic artery. A common trunk arising from the 2nd part of right 
axillary branched out to give the posterior circumflex humeral artery, the subscapular artery and an alar artery. The brachial artery 
divided 13.5 cm proximal to the intercondylar line of humerus on the left and 14.4 cm on the right side. On both sides, the ulnar 
artery arose proximally and the radial and common inter-osseous arteries continued as a common trunk and divided distally. This 
case study reports multiple bilateral axillary artery anomalies and complements to the existing knowledge of vascular anomalies. 
Comprehensive knowledge of these variations is essential from anatomical, radiological and surgical point of view. During surgeries 
involving axillary and pectoral group of lymph nodes, such variations should be kept in mind.

[Table/Fig-1]:	 shows 2nd and 3rd part of the left sided AA- Axillary artery. It further 
divides into TAA- Thoracoacromial artery, AnA1- Artery running with the medial 
pectoral nerve (MPN), CT- Common trunk which gives the LTA-Lateral thoracic artery 
and SSA-Subscapular artery (further dividing into TDA- Thoracodorsal artery and 
CSA- Circumflex scapular artery). The PCHA- Posterior circumflex humeral artery, 
ACHA- Anterior circumflex humeral artery arise from the 3rd part of the axillary artery. 
The BA- Brachial artery and its branch, PBA- Profunda brachii artery can been seen.

subscapular artery was found [Table/Fig-4]. 

Proximally this common trunk gave an alar branch which bifurcated 
and was traced towards the axilla. The brachial artery bifurcated 
14.4 cm proximal to the intercondylar line [Table/Fig-5].

This case study is significant because it reports multiple bilateral 
anomalous branches of axillary artery in a single cadaver.
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DISCUSSION
Axillary artery extends from the outer border of the 1st rib to the lower 
border of Teres major [2]. It is a direct continuation of the subclavian 
artery and continues as the brachial artery [2]. The Pectoralis minor 
passes over to divide the artery into 3 parts. Conventionally, six 
branches arise from the axillary artery [1]. Superior thoracic artery 
from the 1st part, thoracoacromial and lateral thoracic arteries 
from the 2nd part and subscapular, anterior circumflex humeral 
and posterior circumflex humeral arteries from the 3rd part [1]. 
Twenty three different types of axillary artery on the basis of origin 
of branches have been described [3]. Literature suggests 5-11 
branches arising from the axillary artery [3]. A study by Huelke DF 
documents 2-7 direct branches of the axillary artery while Kanaka 
S et al., reported 5-8 branches originating from axillary artery [4,5]. 
Occasionally, the branches may take origin from a common stem 
or the sub-branches may arise directly from the main branch [6]. 
Axillary artery variations were noted to be found in 28% cases by 
Gaur S et al., and 33% by Ojha P et al., [7,8]. Variations are observed 
most commonly in the 3rd part of the axillary artery and rarely in the 
1st part [7,8]. In the present case, no variations were observed in 
the 1st part of the axillary artery. However, bilateral variations were 
observed in 2nd and 3rd part of axillary artery. Nine branches on the 
left and eight branches on the right were noted.

In this case, an anomalous branch from the 2nd part of the left axillary 
artery accompanying the medial pectoral nerve was noted. This 
finding is rare. The artery along with the medial pectoral nerve pierced 
both the pectoralis major and minor muscles. In typical cases, the 
trunk of thoraco-acromial artery arises from the 2nd part of axillary 
artery to give rise to the acromial, deltoid, clavicular and pectoral 
branches [2]. Studies have shown absence of thoracoacromial trunk 
(10% cases) and its branches arising directing from the 2nd part of 
the axillary artery [9]. Pectoral branch can also arise directly from the 
2nd part of axillary artery [9]. Jurjus AR et al., reported two pectoral 
branches from the thoraco-acromial artery, one running with the 
medial pectoral nerve [10].

Common trunk originating from the 2nd part of axillary artery has 
been reported in previous studies [4,5,11-14]. Srimathi T in her 
study reported a common trunk from the 2nd part of axillary artery 
[11]. The common trunk divided to give the thoraco-acromial artery, 
the lateral thoracic artery, the subscapular artery and the posterior 
circumflex humeral artery [11]. In a study by Patil DA et al., a 
subscapular-thoracoacromial trunk from the 2nd part of axillary artery 
divided into the subscapular and the thoracoacromial arteries [12]. 
The lateral thoracic artery (classically originating from the 2nd part of 
axillary artery) branched out from the subscapular artery along with 
the circumflex humeral and thoraco-dorsal arteries [12]. A study by 
Kanaka S et al., reported a common subscapular-thoracoacromial 

[Table/Fig-2]:	 Shows ALA- Two Alar thoracic arteries arising both from the common 
trunk (CT) and the Subscapular Artery (SSA). Subscapular artery (SSA) further 
bifurcates into TDA-Thoracodorsal artery and CSA- Circumflex scapular artery. The 
thoracoacromial artery (TAA), lateral thoracic artery (LTA), anomalous artery (AnA1) 
running with the medial pectoral nerve (MPN) can be seen.

[Table/Fig-3]:	 Shows left sided- BA- Brachial Artery giving off the, PBA- Profunda 
brachii artery and proximally dividing into UA- Ulnar artery and RA- Radial artery.

[Table/Fig-4]:	Show shows 2nd and 3rd part of the right axillary artery. Its 2nd part 
divides into TAA- Thoracoacromial artery, LTA- Lateral thoracic artery, AnA1- Artery 
proximal to LTA and a CT- Common Trunk which gives the PCHA- Posterior 
circumflex humeral artery, SSA- Subscapular artery and ALA- Alar artery. The 
3rd part gave off ACHA- Anterior circumflex humeral artery. The terminal divisions of 
the subscapular artery (SSA), i.e., Thoracodorsal artery (TDA) and circumflex scapu-
lar artery (CSA) can be seen.

[Table/Fig-5]:	 Shows right sided- BA- Brachial Artery giving off the, PBA- Profunda 
brachii artery and high division of the ulnar artery (UA) and radial artery (RA).
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trunk from the 2nd part of axillary artery in 15% cases [5]. Muraleedhar 
B and  Danigond MS reported a common trunk from the 2nd part 
of axillary artery running posteriorly and dividing into subscapular 
artery, anterior circumflex Humeral Artery, posterior circumflex 
Humeral Artery and profunda brachii artery [13]. In a similar case 
study, Ezzati M et al., reported a common stem from the 2nd part of 
axillary artery giving the lateral thoracic, subscapular and muscular 
branches [14].

According to literature, in 4% cases subscapular artery arises from 
the 2nd part and in 30% cases arises from a common trunk with 
posterior circumflex humeral artery [7]. Another study reported 
subscapular artery arising from the 1st part in 0.6% cases, 2nd part 
in 15.7% cases and 3rd part in 79.2% cases [4]. A subscapular- 
circumflex humeral trunk from the 3rd part of axillary artery was 
reported in 3.8% cases by Saeed M et al., [15]. This common trunk 
branched out to give the subscapular artery, anterior and posterior 
circumflex arteries [15]. Bhat KM et al., reported a case in which the 
anterior circumflex humeral artery divided from the 3rd part of axillary 
artery. A common trunk arising from the 2nd part of axillary artery 
gave-off the thoraco-acromial artery, the lateral thoracic artery, the 
subscapular and the posterior circumflex humeral [16].

Shantakumar SR and Rao KGM reported a common trunk from the 
2nd part of axillary artery, for lateral thoracic artery and subscapular 
artery [17]. In the present case, on the left side, a common trunk 
for the lateral thoracic artery and the subscapular artery was found 
branching off from the 2nd part of axillary artery. The circumflex 
humeral arteries originated from the third part without any variations. 
A common trunk arose from the 2nd part of the right axillary artery. 
It branched out to give the posterior circumflex humeral artery, 
subscapular artery and a branch running towards the axilla (alar 
artery). The lateral thoracic and the anterior circumflex humeral 
arteries did not show any variation on the right side. According to a 
study conducted on 420 cadavers, lateral thoracic artery was found 
in 96.7 % of the specimens, demonstrating morphological variability 
[18]. According to its origin, six types of lateral thoracic artery were 
classified. In 67.62% specimens the lateral thoracic artery arose 
from the thoracoacromial artery (Type I), 17.02% from the axillary 
artery (Type II), 5% from the thoracodorsal artery (Type III), and 3.93% 
from the subscapular artery (Type IV). In 3.09% of the specimens 
multiple lateral thoracic arteries were present (Type V) and in 3.33% 
specimens lateral thoracic artery was completely absent (Type VI) 
[l8]. The lateral thoracic artery can become or give rise to a direct 
cutaneous branch called superficial thoracic artery [2].

In the current case, an anomalous branch proximal to the lateral 
thoracic artery took origin from the 2nd part of right axillary artery. It 
coursed along the lateral border and deep to the pectoralis minor. 
It supplied the pectoralis minor and gave muscular twigs to the 
serratus anterior.

Alar thoracic artery has been reported in the previous studies 
[19,20]. Extensive data regarding this uncommon variant is 
lacking. Gaur S et al., in their study of 50 cadavers, reported extra 
branches (alar arteries) arising from the 2nd part of axillary artery 
in 6% of the cases (3/50 cases) [7]. The available literature on the 
alar thoracic artery, describes it to be originating from the 2nd part 
or in few cases the 3rd part of the axillary artery [2,21,22]. It is 
known to supply the axillary lymph nodes, as well as the fat and 
skin of the axilla [2]. Mugurel reported a case with bilateral alar 
thoracic artery, on the right originating from the 3rd part of axillary 
artery and on the left directly from the high radial artery [19]. A 
thoraco- epigastric artery, with muscular trunk and superficial 
branches running towards the superficial epigastric artery has 
been documented [23]. This artery was described as a longer alar 
thoracic artery, supplemented with muscular branches [19]. In the 
current case, bilateral alar thoracic arteries were found. The lateral 
thoracic-subscapular common trunk from the 2nd part of the left 
axillary artery gave out an alar branch running towards the axilla 

while a second alar artery originated from the subscapular artery 
before it bifurcated into thoracodorsal and circumflex scapular 
arteries. On the right side a single alar artery branched out from 
the common trunk for the subscapular and posterior circumflex 
humeral artery (arising from the 2nd part of axillary artery). As 
mentioned above in most cases the alar artery branches out 
from the 2nd part of the axillary artery, which is in contrast to the 
findings in this case. Literature suggests the alar thoracic artery 
demonstrates peculiarities such as- bilateral presence, bilateral 
asymmetry, difference in origin on both the sides [19]. These 
peculiarities were noted in the present case as well.

 In most cases, the brachial artery begins at the distal border of 
the tendon of teres major and ends at the level of the neck of the 
radius by bifurcating into the radial and ulnar arteries [2]. Brachial 
artery variations are widely documented. The artery may branch out 
proximally into two trunks and then rejoin [2]. Quite often the radial 
branch can arise proximal to the elbow joint, leaving a common 
trunk for the ulnar and common interosseous arteries [2]. The high 
origin radial artery is the most common arterial anomaly noted in 
the upper limb, with an incidence of 14.27% [24]. According to a 
study on 120 limbs, in typical cases the division of brachial artery 
into terminal branches was located in the cubital fossa below the 
intercondylar line of humerus. An 11/120 (9.2%) cases were reported 
to have high origin of radial artery [25]. In the current case, the ulnar 
artery arose proximally, and the radial and common interosseous 
arteries continued as a common trunk and divided distally. The 
brachial arteries of the left and right sides divided 13.5 cm and 
14.4 cm above the intercondylar line of humerus, respectively. 
A comprehensive knowledge of the upper extremity arterial 
vascularisation is significant in surgical planning and reconstructive 
procedures [26].

Embryological Basis
Several hypotheses have been proposed regarding the embryonic 
basis of the vascular anomalies. As per literature, the lateral 
branch of the seventh cervical artery grows to form the axial artery 
of the upper limb and in course of time a network of capillaries 
develop [27]. Embryonic studies suggest that the capillaries which 
are destined to regress or remain as capillaries, fail to do so and 
they persist, enlarge and differentiate leading to arterial variations 
[27,28]. Variations in the upper limb vessel could also occur if the 
embryonic vascular network follows an abnormal pathway [27]. 
Defects in the surrounding tissue are another factor leading to 
vascular anomalies [27].

Clinical Correlation
Tumors, abscess, trauma, lymph nodes are often encountered in the 
axillary region [29]. Axillary lymph node dissection needs to be done 
in certain surgical, cases most important being breast carcinoma 
[29]. With the increased use of invasive diagnostic and therapeutic 
procedures in cardiovascular patients, the comprehensive 
knowledge  of the vascular variations is indispensable [30,31]. 
Reconstructive surgery for cases such as aneurysm and trauma 
of axillary artery and its branches demand knowledge of these 
variations  [26]. Axillary artery aneurysm is common in baseball 
pitchers [32]. Constant pressure exerted on the axillary artery 
in athletes, can cause focal hyperplasia of the tunica intima, 
aneurysm, segmental dissection predisposing to thrombosis and 
distal embolism [33]. In cases of chronic shoulder dislocation, the 
aberrant axillary artery branches are predisposed to bleeding. One 
should be aware of any abnormal axillary artery branches in chronic 
shoulder dislocation. Lack of knowledge of the variation can lead to 
bleeding during surgery [30,31]. Axillary artery is frequently lacerated 
and ruptured during reduction of old shoulder joint dislocation [34]. 
Hence the complete knowledge of the variations of axillary artery 
and the frequency is of utmost clinical significance.
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CONCLUSION(S)
Axillary artery variations are frequently documented in literature. This 
case report showed multiple bilateral variations in the 2nd and 3rd part 
of the axillary artery. The report complements to the existing literature 
on the rare variations such as alar thoracic artery. Comprehensive 
knowledge of these variants is vital for the clinicians and surgeons 
to perform surgical procedures involving the axilla.
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