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SUMMARY:  A large range of variability marks the branching pattern of the axillary artery. The knowledge of the anatomical
variations and this pattern is essential to diagnostic and therapeutic approaches, including surgery, of the axillary region. The aim of this
study was to observe the different possible origins of circumflex humeral arteries and to measure the length and diameter of each vessel.
In our study, 24 armpits from adult cadavers (fixed in tamponed formalin 10%) were dissected. The data were analyzed with a digital
caliper and the results expressed as Mean ± SD. In majority of specimens, posterior circumflex humeral artery (PCHA) arose from
subscapular artery (SSA) (54.16%) and had an average diameter of 3.92±0.41 mm. The anterior circumflex humeral artery was a branch
from axillary artery (AA) in the majority of the specimens (62.5%) with an average diameter of 1.83±0.68 mm. Circumflex humeral
arteries can arise from SSA, deep brachial artery and AA. The result of this study is an interesting data for origin, length and diameter of
these vessels, contributing to the knowledge of these variations occurrence.
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INTRODUCTION

 After the outer border of the first rib, the subclavian
artery continues its trajectory as axillary artery (AA). This
vessel is divided into three parts by the pectoralis minor
muscle. The posterior circumflex humeral artery (PCHA)
and the anterior circumflex humeral artery (ACHA) are
important branches of the third part of AA.

The PCHA arises from the AA in direction to the la-
teral axillary space accompanied by the axillary nerve (AN),
reaching the deep surface of deltoid muscle through a
trajectory around the posterior aspect of the humeral surgical
neck. At the same point, the ACHA arises from the AA and
completes an anastomosis with the PCHA. This anastomo-
sis is particularly relevant for vasculature of the muscles
around, as well as the glenohumeral joint. The anatomy of
these structures is also involved in a variety of clinical
presentations, diagnostic procedures and surgical techniques.
Then, the anatomy knowledge of this region is required for
many medical specialties such as vascular surgery,
orthopedic, radiology, anesthesiology, traumatology and
reconstructive surgery (Valnicek et al., 2004; Robinson et
al., 2011; Atema et al., 2012; Hagiwara et al., 2014; Kim et
al., 2014).

MATERIAL AND METHOD

In our study, 24 armpits from adult cadavers were
dissected in cadavers from division of human anatomy at
Department of Morphology of the Fluminense Federal
University. All specimens had been fixed in 10% formalin
solution. The study was carried out according to the
Helsinki’s statement and was approved from our institutional
review board.

 We specifically evaluated the length and diameter of
PCHA, ACHA, SSA and AA. They were analyzed regarding
to their disposition in the region and the relations between
them.

 Data were analyzed using a digital caliper and the
results were expressed as Mean ± SD. The distribution of
continuous data was described with mean, standard deviation
and minimum, median and maximum. In the case of
categorical data with absolute and relative frequencies (count
and percent), possible differences between groups were
evaluated using an analysis of variance in the case of
continuous data and a chi-square test in the case of categorical
data. In case of overall significant differences as a result of
ANOVA, pair-wise t-tests where evaluated using the closed

* Department of Morphology, Biomedical Center, Fluminense Federal University, Rio de Janeiro, Brazil.



1172

testing procedure. Box plots were used to visualize the
distribution of continuous data. The level of significance
was set to 5%. All statistical calculations were carried out
using GraphPad Prism software.

RESULTS

 The PCHA was a branch of AA, as classically
described, in 10 out of 24 (41.6%) of the cases. In majority
of specimens, PCHA arose from SSA (13 out of 24 or 54.2%)
(Fig. 1). In one single case (4.2%), it arose from the deep
brachial artery (DBA) (Fig. 2).

 The ACHA was, in majority of the cases, a single
branch of AA in 15 armpits (62.5%). It was a branch of SSA
in two (8.3%) specimens and from the DBA in one (4.2%).
It arose as a common trunk (CT) with the PHCA in two
cases (8.3%). It was doubled in two cases (8.3%). It was
absent in another two cases (8.3%).

The average diameter of each analyzed vessel was as follow:
PCHA was 3.92±0.41 mm, ACHA was 1.83±0.68 mm and
SSA was 5.61±0.56 mm.

 When PCHA arose from SSA, the distance between
the PCHA emerging from SSA origin was 22.31±5.05 mm.
Similarly, the distance between ACHA emerging from SSA
origin was 20.5±17.5 mm. The measurements of each case
of PCHA arising from SSA are displayed in Table I.

Register Distance to
PCHA arise SSA Diameter PCHA Diameter

1 40 mm 5 mm 3 mm
2 5 mm 4 mm 3 mm
3 5 mm 5 mm 4 mm
4 12 mm 4 mm 3 mm
5 10 mm 5 mm 4 mm
6 45 mm 6 mm 6 mm
7 6 mm 5 mm 2 mm
8 39 mm 10 mm 5 mm
9 60 mm 6 mm 4 mm
10 21 mm 7 mm 5 mm
11 22 mm 9 mm 7 mm
12 21 mm 3 mm 2 mm
13 4 mm 4 mm 3 mm

Fig. 1. Armpit from adult male
cadaver shows the PCHA arising
from SSA. BA= Brachial artery;
PCHA= Posterior circunflex hume-
ral artery; AN= Axillary nerve; SSA=
Subscapular artery; CT= Common
trunk; ACHA= Anterior circunflex
humeral artery

Fig. 2. Armpit from adult male cadaver shows the PCHA arising
from DBA. DBA= Deep brachial artery; ACHA= Anterior
circunflex humeral artery; PCHA= Posterior circunflex humeral
artery; RN= Radial Nerve; AN= Axillary Nerve

Table I. Posterior circumflex humeral artery (PCHA) measurements
when emerging from subscapular artery (SSA).
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DISCUSSION

 Variations in the branching patterns of the major arterial
trunks have been reported with an incidence of over 20% in
human adult limbs (Rodríguez-Niedenfuhr et al., 2001; de
Paula et al., 2013). Despite this, several variations in its origin
and in the course of the AA, like other vessels of the upper
limb, could be considered. A great number of references
discuss the branching pattern of AA and, more specifically,
the anatomy of circumflex humeral vessels.

 Most part of anatomical variations are, related to
embryologic disturbs. In subclavian and axillary artery
variations, is important to consider the stage 16 of development
(8-11 mm; 37 d). In this stage, the arterial pattern shows a
well-formed subclavian artery running in front of the neural
plate. The neural plate is divided in anterior and posterior.
The artery pierces the anterior division of the neural plate to
pass between the 2 divisions. An artery remaining in front of
the anterior division of the neural plate was occasionally
observed. The major variation on these vessels occurs in that
moment (Rodríguez-Niedenfuhr et al.).

 The classical literature had a description, in which the
PCHA may arise from a common trunk with the SA (15%).
The PCHA may also be a branch of the SA in 10% and the
DBA in 2% of individuals (Bergman et al., 1988; Dubreuil-
Chambardel, 1926).

 Many authors described a CT for PCHA and SSA with
varied frequency. De Garis & Swartley (1928) found 1.4% of
frequency, while Trotter et al. (1930) and Huelke (1959)
described 13,8% and 15,2% of the cases respectively. Saeed
et al. (2002) related a common origin for PCHA, ACHA and
SSA in 3.8% of cases.

 In Astik & Dave (2012) study, was described a CT for
PCHA, ACHA, DBA and SSA in 10% of upper limbs and in a
15% CT for PCHA, ACHA and DBA of upper limbs. PCHA
was doubled in one single case. Ramesh et al. (2008) found a
CT for PCHA, ACHA, SSA, DBA and ulnar collateral arteries.
Vijaya et al. (2006) reported a case of CT for PCHA, ACHA,
SSA, Radial Collateral Artery, Middle and Superior Ulnar
Collateral Arteries associated with the absence of DBA. Cavdar
et al. (2000) related a case of PCHA, ACHA and SSA from
DBA. Goldman et al. (2008) described a case of PCHA
emerging from an SSA originated from a CT with the
thoracoacromial artery. In this case, ACHA arose from the
third part of AA. Bagoji et al. (2013) reported a case of a
subscapular trunk as origin of PCHA, thoracoacromial artery
and lateral thoracic artery, besides it regular branches. In this
case, ACHA emerged from DBA.

 Bhavya et al. (2013) described ACHA arising from
PCHA in 27.2% of left upper limbs and in 13.6% of right
upper limbs in male cadavers and in 20% of both left and
right upper limbs in female cadavers.

 All the variations found in our study were already
described with a relative frequency. Although, an unusual
statistic was found: in majority of specimens, PCHA arose
from SSA. Obviously, this isolated statistic is not determinant
and must be analyzed with other studies as CT studies with
large number of cases. However, it enabled us to perform a
better evaluation of how this phenomenon happens, by using
the measurements of vessels diameter and distance until PCHA
origin. The study of ACHA showed a compatible
correspondence to literature.

 Nowadays, the knowledge of axillary anatomy is a
matter of multidisciplinary approach. There are many
pathologies that require a minimal familiarity with those
structures and their possible variations even for diagnostic or
therapeutic proposals. Regarding the circumflex arteries, this
paradigm is not different.

 For Orthopedics and Traumatology, PCHA and ACHA
are involved in possible life-threatening vascular injuries after
proximal humeral fractures (Gorthi et al., 2010), are associated
with prognosis of certain kind of lesions (Papakonstantinou
et al., 2012), should be considered to a better humeral fractu-
re treatment (Meyer et al., 2005) and are a essential to the
development of new surgical techniques (Gardner et al., 2006).

 The strict relation between PCHA and the AN is
particularly useful in the assessment of this nerve. In a
pathological entity called Quadrilateral Space Syndrome, the
neurovascular compression can be assessed by the
visualization of PCHA occlusion and stenosis by MRI,
angiography and Ultrasound (Robinson et al.). Axillary Nerve
repair demands the correct identification of the structures that
surround it, including PCHA (Bertelli et al., 2007). It is also a
important anatomic reference for AN block in the quadrilateral
space (Kim et al.).

 For reconstructive surgery techniques, the circumflex
vessels are useful to provide a good vascularization to flaps
used in scars treatment (Vinh et al., 2009).

 Besides the obvious correlation of vascular injuries
due to traumatic lesions, circumflex arteries are involved in
the physiopathology of many other vascular diseases. For
example, the arterial injury related to the thoracic outlet
syndrome is explained by the compression of the
circumflex arteries and AA (Durham et al., 1995). Recently,
the aneurysmatic dilation of PCHA is related as a cause of
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digital ischemia in volleyball players (van de Pol et al., 2012)
and an endovascular approach is possible (Vlychou et al.,
2001), reaffirming the importance of this anatomy for the
endovascular techniques.

CONCLUSION

 The possibility of variations in the branching of
AA is enormous and it includes variations of the
circumflex arteries. Many pathologies, procedures and

techniques require the knowledge of this anatomy. Well-
prepared professionals must be familiar to the main
variation.

 Our study not only described possible origins for
the circumflex arteries, but also described new objective
data about these vessels when in various conditions. This
data contributes to the understanding and the use of these
variations on the medical practice in a more precise and
secure way. Obviously, this data produced represents a
contribution to the literature and should be analyzed in
the scientific context of axillary artery branching.
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RESUMEN: Una amplia gama de variabilidad marca el patrón de ramificación de la arteria axilar. El conocimiento de las
variaciones anatómicas de este patrón es esencial para enfoques de diagnóstico y terapéuticos, incluyendo la cirugía de la región axilar.
El objetivo fue observar los diferentes orígenes posibles de arterias circunflejas humerales y medir la longitud y el diámetro de cada vaso.
En el estudio se disecaron 24 axilas de cadáveres adultos (fijados en formalina tamponada al 10%). Los datos se analizaron con un
calibrador digital y los resultados se expresaron como Media ± DS. En la mayoría de los especímenes, la arteria circunfleja humeral
posterior surgió de la arteria subescapular (ASE) (54,16%) con un diámetro medio de 0,41±3,92 mm. En la mayoría de los especímenes
(62,5%), la arteria circunfleja humeral anterior era una rama de la arteria axilar (AA) con un diámetro medio de 0,68±1,83 mm. Las
arterias circunflejas humerales pueden surgir de la ASE, de la arteria braquial profunda y AA. El resultado de este estudio es un dato
interesante para el origen, la longitud y el diámetro de los vasos, lo que contribuye al conocimiento de la ocurrencia de estas variaciones.

PALABRAS CLAVE: Arterias circunflejas humerales; Arteria axilar; Arteria subescapular; Variación anatómica; Cirugía.
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