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ABSTRACT

Introduction: Mapping the branching patterns of the thoracoacromial artery has a particular 

practical importance. Familiarity with the different anatomical variations is essential for successful 

surgical procedures in the anterior shoulder region. Case presentation: We present an unusual 

anatomical variant observed during the dissection of a cadaver at the Department of Anatomy 

and Embryology of the “George Emil Palade” University of Medicine, Pharmacy, Science and 

Technology of Târgu Mureş, Romania. According to the classical description, the thoracoacro-

mial artery originates from the second part of the axillary artery, but we observed an unusual 

branching variation: the thoracoacromial artery provided a subscapular branch right after its ori-

gin, then it split into a pectoral branch, the lateral thoracic artery, and a common trunk that gave 

a second pectoral branch and a deltoid-acromial branch. The clavicular branch was missing. 

Conclusions: The case we presented demonstrates that there are anatomical variations of the 

axillary artery system that are partially or entirely different from the classical descriptions. Our 

study describes a variation of the thoracoacromial artery that has not been reported so far.
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InTROduCTIOn

Blood supply of the shoulder region is provided by the branches of the axillary 
artery (AA). The AA continues the subclavian artery and extends from the first 
rib to the inferior margin of the m. teres major. In the anterior region, the AA is 
covered by the m. pectoralis minor, from where it divides into three parts: the 
first part is proximal to m. pectoralis minor, the second part is behind the mus-
cle, and the third part is located distal to the muscle. According to the classical 
description, the first segment provides the superior thoracic artery, the second 
part provides the thoracoacromial artery (ATA) and the lateral thoracic artery 
(ATL), and the third part gives off the subscapular artery (AS), and the anterior 
and posterior circumflex arteries.1,2
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The ATA is a short arterial trunk originating from the 
second part of the AA. Its initial segment is covered by the 
m. pectoralis minor, and it bypasses the medial border of 
the muscle. It pierces the clavipectoral fascia, then it splits 
into four branches according to the classical description: 
(1) the pectoral branch (RP) – generally the largest, trav-
eling between the two pectoral muscles and providing 
their blood supply; (2) the acromial branch (RA), which 
contributes to the periacromial arterial network; (3) the 
clavicular branch (RC), which supplies the subscapular 
muscle and the sternoclavicular joint; and (4) the deltoid 
branch (RD), which supplies the m. pectoralis major and 
parts of the deltoid. The RD and RA frequently originate 
from a common trunk.1–3

Variations of origin and branching pattern of the ATA 
are frequent. The vessel is the main source of blood supply 
for the skin of the anterior deltoid region and the anterosu-
perior chest wall.1,3 Certain areas of these regions are used 
as donors in clinical practice for reconstruction surgeries 
of the head and neck, as well as radical mastectomies.4–9 
In case of injuries of the anterior chest wall, the AA and 
its branches may also be involved, which may also require 
surgical intervention.3–7 

Considering the clinical significance, aside of the classi-
cal description of AA branches, familiarity with different 

variations is also important. Lack of knowledge can lead 
to difficulties for plastic surgery, orthopedic surgery, and 
vascular surgery professionals during procedures involv-
ing this area.4–7

CASE PRESEnTATIOn

We performed dissection of a formalin-fixed male body at 
the Department of Anatomy and Embryology of the “George 
Emil Palade” University of Medicine, Pharmacy, Science 
and Technology of Târgu Mureş, Romania. The study was 
approved by the ethics committee of the institution.

According to the classical description, the ATA originates 
from the second part of the AA, but in our case its branching 
pattern showed an unusual variation (Figures 1 and 2). 

After cutting and pulling aside the m. pectoralis mi-
nor, it was visible that right after the ATA branched off, 
it provided a posterior branch (r. subscapularis, RS) that 
coursed in the direction of m. subscapularis. After a short 
distance, the ATA trifurcated into the following branches: 
a common trunk (CT), a pectoral branch (RP2), and ATL.

The common trunk of the thoracoacromial artery 
coursed in the anterior direction, and after a few centime-
ters it split into a pectoral branch (RP1) and a deltoid-acro-
mial branch (RDA). The RP1 corresponded to the classical 
course of r. pectoralis, while the RDA was oriented towards 
the acromion, where it ended with small branches. The 
RP2 turned out to be an unusually well-developed acces-

FIGURE 1. Origin and branches of a. thoracoacromialis. AA – a. 

axillaris; ATA – a. thoracoacromialis; RS – r. subscapularis; ATL – a. 

thoracica lateralis; CT – common trunk; RP1, RP2 – rr. pectorales; 

RDA – r. deltoido-acromialis; mpm – m. pectoralis minor; mpM – m. 

pectoralis major; msa – m. serratus anterior

FIGURE 2. Arteria axillaris and its branches, demonstrating the an-

atomical variation. AA – a. axillaris; ATA – a. thoracoacromialis; RS – 

r. subscapularis; ATL – a. thoracica lateralis; CT – common trunk; RP1, 

RP2 – Rr. pectorales; RDA – r. deltoido-acromialis; ATS – a. thoracica 

superior; AS – a. subscapularis; ACS – a. cirfcumflexa scapulae; ATD 

– a. thoracodorsalis; ACHA – a. circumflexa humeri anterior; ACHP – 

a. circumflexa humeri posterior; mpm – m. pectoralis minor
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sory branch, which advanced between the m. pectoralis mi-
nor and m. serratus anterior, and provided small branches 
to supply these (Figure 1). The ATL coursed on the chest 
wall along the anterior axillary line and provided muscular 
branches (rm) for the m. serratus anterior and m. pectora-
lis major (Figure 3). In the presented case, the clavicular 
branch of the ATA was missing. The rest of the branches of 
the AA corresponded to the classical description (Figure 4).

dISCuSSIOnS

In our case, the ATA provided its first branch (RS) right 
after it detached from the AA. This first branch coursed ini-
tially in the posteroinferior direction between m. subscap-
ularis and the chest wall, then provided blood supply to the 
inferior part of m. subscapularis. After detachment of the 
RS, the ATA had a 2 to 3 cm segment and trifurcated into 
a CT, RP2, and the ATL. A CT described by many stud-
ies10–12 was also present in our case, but it differed from the 
variants reported so far, considering that it split into a RP1 
and RDA. There were two pectoral branches in our case: 
the origin of the RP2 was classical, but its course differed 
from that of the classically described1–3 pectoral branch, as 
it passed behind the m. pectoralis minor, while the course 
of the RP1 was standard, but its origin was different. RC of 
the ATA was not present in our case. Absence of the cla-

vicular branch has been reported by several authors.3,10,13

In a dissection study of 89 cadavers, Huelke found the ori-
gin of the ATA from the second part of the AA in 2/3 of the 
cases, and in 1/3 of the cases it originated from the AA me-
dial to the tendon of the m. pectoralis minor. The ATA was 
most frequently the medial branch of the second part of the 
AA.14 In our case, the ATA corresponded to the classical de-
scription,1,2 and it was the medial branch of the second part 
of the AA. Right after its detachment, the ATA provided a 
posteriorly oriented artery (RS), and then, after flanking the 
medial margin of the m. pectoralis minor, it trifurcated. 

Multiple studies report numerous branching patterns of 
the ATA. Nyemb et al. observed the presence of the del-
toid and pectoral branches, but the acromial branch was 
missing in almost 50% of the cadavers, while the clavicular 
artery was missing in more than one-third of the cadavers. 
In most of the cases, the ATA subsequently separated into 
2 to 4 branches.13

According to Pandey and Shukla, branching of the ATA 
and the origin of the branches are highly variable, but 
these variants can be classified into three groups. The first 
group comprises the separate deltoid-acromial and clavi-
pectoral subtrunks that arise directly from the second part 
of the AA; the common thoracoacromial trunk is missing 
in these cases. In case of the second group variants, the cla-
vicular branch originates separately from the second part 

FIGURE 3. Origin of a. thoracica lateralis from a. thoracoacromialis. 

ATA – a. thoracoacromialis; ATL – a. thoracica lateralis; rm – rami 

musculares; mpm – m. pectoralis minor; mpM – m. pectoralis major; 

msa – m. serratus anterior

FIGURE 4. Origin and branches of a. thoracoacromialis and a. 

subscapularis. AA – a. axillaris; ATA – a. thoracoacromialis; AS – a. 

subscapularis; ACS – a. circumflexa scapulae; ATD – a. thoracodor-
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of the AA, and a thoracoacromial trunk is also present and 
will subsequently trifurcate. In case of the third group, all 
four classical branches originate directly from the second 
part of the AA.15 

Park et al. categorized the RP according to its origin 
from the ATA: type I (79%) – the RP is a direct branch 
of the ATA; type II – the RP originates from the medial 
pedicle of the ATA; and type III – the RP originates from 
the lateral pedicle of the ATA.6

In a study by Astik et al., the ATA was missing in 8.8% of 
the cases, and the four classical branches of the ATA origi-
nated directly from the second part of the AA. In 5% of 
the dissected limbs, the ATA divided into two subtrunks 
(deltoid-acromial and clavipectoral), which on their turn 
split up into RD and RA, and RC and RP, respectively. In 
3.7% of the cases, the ATA or its branches were missing 
completely.10

Geddes et al. found that the ATA originated from the 
AA as a single branch in all 20 limbs they had studied. In 
60% of cases they observed secondary trunks. The RD was 
always a direct branch of the ATA, and it provided the ac-
romial artery in 90% of the cases. The RC was the most 
variable: it originated from the ATA in 66% of the cases, 
from the RP in 24%, and from the RD in 10% of the cases. 
Numerous and variable anastomoses can develop between 
the different branches.7

In a study by Loukas et al. involving a large number of 
cases (840 limbs), the ATL displayed high morphologi-
cal variability in 96.7% of the cases. These variants were 
included in six categories. According to the authors, the 
most frequent variant was the ATL originating from the 
ATA (67.7%), followed by the ATL originating from the 
AA (17%), while in <5% of the cases it originated from the 
ATD or the AS. Multiple ATLs have been described, but 
complete absence of the ATL has also been reported.16 

According to the studies of Pandey and Shukla (India)15 
and DeGaris and Swartley (USA)17, both involving a large 
number of cases, the ATL was reported most frequently as 
a branch of the ATA. Nevertheless, Lee et al. (South Korea, 
189 cases) found the ATL to be a direct branch of the AA in 
69.2% of the cases,18 which is in accordance with previous 
Korean19 and Japanese20 results. Contradictory results re-
garding the variations of the ATL suggest differences relat-
ed to race.18 Rarely, the ATL may be a branch of the AS.21,22

In our case, the ATL was a branch of the ATA, which is 
in accordance with the work of Loukas et al.16 and DeGaris 
and Swartley17, who also state that the ATL may frequently 
be the branch of the ATA. We also describe the muscular 
branches of the ATL for the pectoral muscles and the m. ser-
ratus anterior, which corresponds to the classical reports.1,2

COnCLuSIOnS

Numerous anatomical variations of the thoracoacromial 
artery have been reported, especially regarding its branch-
ing pattern. Thorough knowledge of the most frequent 
variants is important, but the possible occurrence of the 
less frequent or unknown variants should also be consid-
ered during surgical procedures in a given anatomical re-
gion. Our case study describes a variation of the thoracoac-
romial artery that has not been reported so far.
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2018;4:299-302.


