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Abstract

Background: Arteries have a very variable origin, diameter, path, correlation, branching and terminal pattern. An honorable mention is necessary for
the individual anatomical variations of the axillary artery branches, because this is a spot of frequent vascular lesions that are the result of blunt weapon
traumas, proximal humerus traumas and glenohumeral dislocations.

Material and methods: The morphologic variability of the posterior circumflex humeral artery was studied on a male adult cadaver, on 10 angiographies
and 9 ultrasonographies of the upper limb arteries which also constituted the study poll. The origin variations were identified in 3 cases.

Results: In correlation with gender, and the body part that is taken into consideration, the posterior circumflex humeral artery morphological variations
are found more often in the male gender, predominantly on the right upper limb.

Conclusion: The posterior circumflex humeral artery has a wide range of anatomical variations. More frequently the anatomical variations are found
on the right upper limbs of male gender. The obtained data will become useful in the approaches of the axillary artery during arteriographies and also
in choosing the right surgical intervention tactic on this topographical region.
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Introduction

The axillary artery through its branches supplies the
anatomical formations in the deltoid region, the lateral tho-
racic wall and the superior portion of the arm.

In the classical description of the axillary artery rami-
fication, the specialized literature relates about a pattern of
branching that implies 6 main branches and 5-6 accessory
branches [1, 2].

The main branches have a very high variation not only
in origin but also in path and number. The most variable of
them being the lateral thoracic artery, posterior circumflex
humeral artery and subscapular artery [3].

The posterior circumflex humeral artery has its origin
in the infrapectoral portion of the axillary artery, 1-2 cm
superiorly to the superior margin of the latissimus dorsi
muscle insertion. During its path, to the posterior surface
of the quadrilateral space, it passes infero-laterally between
the subscapular muscle and the latissimus dorsi muscle, be-
ing variable in its position towards the axillary nerve, that in
most cases is superior to the artery, in less cases inferiorly or
between its branches in cases when the artery splits at the
quadrilateral space level [4].

In the subdeltoidian space, the branches of the posterior
circumflex humeral artery are distributing collaterally sup-
plying the glenohumeral articulation, the deltoid muscle,

the teres major and minor muscles, the long head of the arm
triceps muscle [5].

In the surgical neck traumas, the posterior circumflex
humeral artery can be traumatized along with the axillary
nerve, leading to major complications of the gleno-humeral
dislocations, which are present in 15.8 — 48% of cases [6].

According to the data found in the specialized literature,
surgical neck traumas represent 6% of the registered frac-
tures, where in 64% of cases the axillary nerve is trauma-
tized [7].

Along with that, the anatomical variations of the posteri-
or circumflex humeral artery became more important in the
last years, because of the gradual growth of the vascular sur-
gical interventions, radiological interventions and not less
importantly - reconstructive surgical interventions. Many
errors in medical practice are caused by the misrecognition
of the anatomical variation of these arteries [8, 9].

The study goal consists in the recognition and descrip-
tion of the anatomical variations of the posterior circumflex
humeral arteries depending on the gender and the part of
the body that is studied.

Material and methods

The study of the posterior circumflex humeral artery was
performed on a male adult cadaver fixed in 10% formalin
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and also on 10 angiographies (6 selective angiographies and
4 angio-CT) and 9 ultrasonography images (Vascular Dop-
plerographies) of the upper limb arteries that were obtained
from the database of the Republican Center of Medical Di-
agnostics and the Timofei Mosneaga Republican Clinical
Hospital.

The upper limb arteries of the cadaver were studied us-
ing the anatomical dissection method; we were able to es-
tablish the origin, number, path and correlation with the
adjacent anatomical structures.

The imagistic poll that was implied in the study included
10 males and 8 females (one patient of female gender had a
bilateral ultrasonography of the upper limb arteries), the age
poll was between 49-65 years.

The arteries of the right axilla were studied at 11 patients
(6 males and 5 females), and the left axilla — at 8 patients (4
males and 4 females).

The CT Angiographies were made on a Lightspeed VCT
with 64 slices; the tomographic sections were made with a
5.0 mm thickness, the reconstructions — 1.5 mm in “Angio-
RunOft” regime, MPP, MIP Thin and VRT. The imagistic
study with this method offered us a very accurate topogra-
phy of the posterior circumflex humeral artery, and the 3D
reconstruction highlighted its origin.

The landmark for the recognition of the posterior cir-
cumflex humeral artery was the subscapular artery and the
humerus, which helped us to identify the level and type of
branching, and its anatomical variations.

Results and discussion

During the upper limb dissection we identified anatomi-
cal variations on the infrapectoral portion of the right axil-
lary artery, while on the left upper limb, we found a classical
pattern of the axillary artery branches. The posterior and
anterior circumflex humeral arteries have their origin from
a common arterial trunk, which emerges from the lateral
hemicircumference of the axillar artery. The common trunk
length constituted 0.4 cm, the external diameter — 0.64 cm.
The posterior circumflex humeral artery had a 0.45 cm di-
ameter and crossed the axillary nerve antero-superiorly, the
anterior circumflex humeral artery — a smaller diameter of
0.15 cm and a transverse path that was following the surgi-
cal neck of the humerus.

The subscapular artery with an external diameter of 0.52
cm before its usual bifurcation (into the circumflex scapular
artery and the thoracodorsal artery), launched 2 muscular
branches that had a relatively big diameter (0.31 cm and
0.24 cm) and an unusual path.

The first muscular branch had its origin 0.5 cm inferiorly
from the subscapular artery origin, following up to the su-
perior scapular angle where it realised an anastomosis with
the suprascapular artery, launching on its path 2 branches
that penetrated the subscapular muscle.

The second muscular branch had its origin 2 cm inferi-
orly from the subscapular artery origin, it crossed with an
oblique trajectory the subscapular muscle from the anteri-

or side, and on its middle portion it penetrated the muscle

(fig. 1).

Fig. 1. Arteries of the axilla. 1 - axillary artery, 2 - anterior
circumflex humeral artery, 3 - posterior circumflex humeral
artery, 4 - axillary nerve, 5 - subscapular artery,
6a, 6b - muscular branches, 7 - thoracodorsal artery,

8 - circumflex scapular artery (Dissected by Zinovia Zorina).

The studied ecographic images of the upper limb offered
us classical data that are relevant to the morphology and to-
pography of the posterior circumflex humeral artery and no
anatomical variations were identified, while the study of the
angiographies offered us possibilities in their recognition. A
variation model of the posterior circumflex humeral artery
was identified at 3 upper limbs: 2 from the right side (one of
male gender, the second of female gender) and 1 from the
left side, of male gender.

The apparition of different anatomical variations of the
posterior circumflex humeral artery can be caused by ge-
netic factors or by the disturbance in the development of
the primitive arterial axis of the upper limb, that takes place
during the embryonic stage, also we can mention local fac-
tors like the fetus position, early limb movements and unu-
sual muscular development [10].

Fig. 2. Selective angiography. 1 - axillar artery, 2 - common
trunk I, 3 - subscapular artery, 4 - posterior circumflex humeral
artery, 5 - common trunk II, 6 - anterior circumflex humeral
artery, 7 — deep brachial artery.

In the first case of a left upper limb of male gender, the
origin of the posterior circumflex humeral artery and sub-
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scapular artery was from a common trunk, that was emerg-
ing from the subpectoral portion of the axillary artery, and
inferiorly, a common trunk from the brachial artery that
was splitting into the anterior circumflex humeral artery
and the profound brachial artery was identified (fig. 2).

The common arterial trunks appear because of the vas-
culogenesis disturbances, the consequences that are follow-
ing, most commonly are related to unusual paths of the pri-
mary vascular plexus and fusion of the blood vessels that
usually are solitary [11].

According to the literature data, the posterior circumflex
humeral artery very often forms a common trunk with the
subscapular artery, in 15.7 — 26% of cases [12].

In the second case, at the right upper limb of male gen-
der was identified a common trunk that splits into the an-
terior and posterior circumflex humeral. This trunk has its
origin from the third portion of the axillary artery, from its
lateral hemicircumferince, next to the subscapular artery.
The anterior circumflex humeral artery had a smaller cal-
iber and a sinuous ascendant path (fig. 3).

Fig. 3. Selective angiography. 1 - axillary artery, 2 - common
trunk, 3 - anterior circumflex humeral artery, 4 - posterior
circumflex humeral artery, 5 - subscapular artery, 6 - circumflex
scapular artery, 7 - thoracodorsal artery.

Saeed M. [13] reported about the existence of a common
trunk that splits into the posterior and anterior circumflex
humeral arteries and the subscapular arteries in 3.8% of cas-
es, and Astik R. [14] mentioned about a higher incidence of
this variant for the female gender.

Mahendra K. [15] describes a common trunk, identified
at the left upper limb of a male cadaver of adult age dur-
ing a routine dissection that emerges from the subpectoral
portion of the axillary artery and branches into the lateral
thoracic artery, the thoracoacromial artery and subscapular
artery. The subscapular artery is also branching into circum-
flex scapular artery, thoracodorsal artery and the posterior
and anterior circumflex humeral arteries. In the third case,
on a right upper limb of female gender was identified a com-
mon trunk that emerges from the postscalenic portion of
the subclavian artery that subsequently splits into the pos-
terior circumflex humeral artery and the profound brachial

artery. The path of the posterior circumflex humeral artery
before the quadrilateral space was straight, after that it was
sinuous (fig. 4).

Fig. 4. Angiography with compurterized tomography.
1 - profound brachial artery, 2 - thyrocervical trunk, 3 - com-
mon trunk, 4 - subclavian artery, 5 - posterior circumflex

humeral artery.

In specialized literature the presence of such a trunk that
had a diameter of 0.5 cm, was reported by Rajani Singh into
a study of case [16].

By Kovalevich K. [12] reports, the posterior circumflex
humeral artery is a branch of the axillary artery only in 40 -
62.8%, in other cases different origin variations are present.

The 3D reconstruction of the arteries offered us the pos-
sibility to perform a morphometry of the common trunk
and its branches from an anterior and posterior aspect,
measuring the length, diameters and their angle of emer-
gence (tab. 1).

Table 1

Morphometric parameters of the variational arteries in
the axillar region

Njo|  Morphometric ScvA | CT | PCHA | PBA
parameters
1. Length, cm 5.01 3.75 4.48 14.42
5 Internal diameter, cm
' (anterior aspect) 1.26 0.52 0.38 0.41
3 Internal diameter, cm
’ (posterior aspect) 1.36 0.48 0.33 0.49
4. | Angle of emergence, ° 90 85 55

Note: ScvA - subclavian artery; CT - common trunk; PCHA - posterior
circumflex humeral artery; PBA - profound brachial artery.

The number of variations of the posterior circumflex hu-
meral artery was identified at 2 right upper limbs of male
gender. On one of these limbs, 2 posterior circumflex hu-
meral arteries were identified; the first artery had its classi-
cal origin, from the subpectoral portion of the axillar artery,
the second - from the profound brachial (fig. 5).
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Fig. 5. Selective angiography. 1 - axillar artery, 2a, 2b - posterior
circumflex humeral arteries, 3 - deep brachial artery.

Daimi S. [17] reports about a double posterior circum-
flex humeral artery in 1.28% of cases, and Gadzhieva E. [18]
about its origin from the subscapular - in 23% of cases.

The exposed data from the specialized literature reports
about the laterality character of the anatomical variations of
the axillary artery and its branches, it relates to the fact that
they are found 2 times more often on the right upper limb
opposing the left upper limb and 2.5 times more often only
on one upper limb rather than on both [19, 20, 21].

Conclusions

1. The posterior circumflex humeral artery has a wide
range of anatomical variations.

2. More frequently the anatomical variations are found
on the right upper limbs of male gender.

3. The obtained data will become useful in the ap-
proaches to the axillary artery during arteriographies and
also in choosing the right surgical intervention tactic on this
topographical region.
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