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Common Arterial Trunk for the Branches of the
Third Portion of the Axillary Artery. Description
of a Case and its Clinical Application
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SUMMARY: Variations of the axillary artery may have clinical implications capable of generating unexpected situations during
surgical procedures of arterial reconstruction or vascular catheterization. The objective of this work was to reportgte &indin
anatomical variant of the axillary artery, which may have clinical and surgical implications. A descriptive study was ¢ondvitisd
a unilateral vascular variation found during a routine dissection in a right upper limb of a male cadaver was reportezlsécomdth
portion of the axillary artery originated a common arterial trunk that gave rise to the subscapular, anterior humerakcpostefier
humeral circumflex and deep brachial arteries. The third portion of the axillary artery did not emit branches. The conahtvaraster
originated from the second portion, 62.64 mm from the beginning of the axillary artery. Its total length was 23.72 mimcaeb#s t
was 6.1 mm. The caliber of the branches originating from the common arterial trunk was: subscapular artery 5.1 mm, aetatior hum
circumflex of 1.66 mm, posterior humeral circumflex 3.18 mm and deep brachial 3.73 mm. The vascular variant detected altered th
anatomical relationship of the axillary artery with the brachial plexus, generating a modification in the position ofttke &atiheir
terminal branches. Anatomical variations of the axillary artery are not infrequent, knowing them may be necessary duaing surgic
procedures or anatomical dissections.
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INTRODUCTION

The axillary artery corresponds to the main arterglistributed by the dorsal and scapular region; finally the
of the axillary fossa, which crosses diagonally from itenterior and posterior humeral circumflex arteries, which
origin at the outer edge of the first rib to its termination aupply the shoulder and the upper third of the arm (Rouviére
the level of the inferior edge of the teres major musclef al, 2005; Mooreet al, 2018).
where it continues with the brachial artery (Goss, 1973;

Orts-Llorca, 1985). The traditional description of this artery Inside the axillary fossa the artery establishes
is in relation to the pectoralis minor muscle, which alloweelations mainly with the brachial plexus and the axillary
to define three portions for this blood vessel, from the firsein. The first portion of the axillary artery is related laterally
portion originates the superior thoracic artery, which i® the posterior fasciculus of the brachial plexus and
distributed by the first two intercostal spaces irrigating thenteromedially to the axillary vein. The second portion is
adjacent structures. From the second portion originates theated between the three fascicles of the brachial plexus,
thoracocromial artery distributed by the anterior thoraciwhich determines the name of each. In the third portion the
and deltoid region, and the lateral thoracic artery that &illary artery is related laterally with the lateral fasciculus
distributed by the lateral and pectoral thoracic region. Froamd the lateral root of the median nerve; medially with the
the third portion originates the subscapular artery thatedial fasciculus, the medial root of the naedierve and
corresponds to the branch of greater caliber, which tike ulnar nerve; posteriorly, with the posterior fasciculus,
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the radial nerve and the axillary nerve. In the second aimdestigate more about this, the dissection of the trunks and
third portions the artery is medially related to the axillaryerminal branches of the brachial plexus and the axillary
vein, interposing the branches of the brachial plexwstery and its branches was continued. At the end of the
between them (Testut & Latarjet, 1967; Standring, 2016Jlissection, it was possible to recognize a vascular variant
from the axillary artery, which altered the anatomical
Variations of the axillary artery are frequent, andelationships with the brachial plexus and the origin of the
can affect its number, anatomical relationships with theessels belonging to the third portion. The biometric study
brachial plexus and especially its branching. Variations of the variant artery was also performed.
the arrangement of its branches are observed in all its
portions of the artery; however, they are most often The dissections were performed with "ad hoc"
described in the third portion, probably related with theurgical instrumental and for the measurements of the
largest number of branches. Among these variations it csinuctures involved in the study a Mitutoyo® digital caliper
be mentioned that in 20 % of cases the anterior and posté-0.01 mm precision was used. For the photographic re-
rior humeral circumflex arteries can originate from &ord was used a Samsung Galaxy S9 equipment with 12 MP
common trunk or in a variable way from the subscapulaamera. The anatomical terms used are based on the
artery. It can also give rise to branches of the brachial arteliyternational Anatomical Terminology published by the
such as the deep brachial, radial and ulnar artery (GonzalBAA in 2019 (Federative International Programme for
Compta, 1991; Aizawet al, 1995; Bigeleisen, 2004; Tubbs Anatomical Terminology, 2019).
et al, 2016; Lazaridiet al, 2021).

The objective of this work was to report the findingqRESULTS
of an anatomical variant of the axillary artery, which may
have clinical and surgical implications.
Common arterial trunk variant. The first portion of the
axillary artery gave rise to the superior thoracic artery, which
MATERIAL AND METHOD was distributed through the first intercostal space. In the
second portion, the presence of the thoracocromial and late-
ral thoracic arteries was confirmed, both originating at the
A descriptive study was conducted, in which a unilasame level, on the medial margin of the pectoralis minor
teral vascular variation found during a routine dissection imuscle. The thoracocromial artery had its clavicular,
aright upper limb of a 65-year-old male cadaver at the tinaeromial, deltoid and pectoral branches, while the lateral
of his death was reported, which did not present previotisoract artery was directed towards the anterior thoracic wall
surgical interventions in the study region. The specimen wdsstributed through the second and third intercostal spaces.
fixed in 10 % buffered formaldehyde and preserved in &dditionally, in the second portion of the axillary artery, pos-
refrigerator chamber at 4° C. The body was obtained throutgrior to the pectoralis minor muscle, a large-caliber arterial
the donation program of the Faculty of Medicine of théranch was found. This branch corresponded to a common
Pontifical Catholic University of Chile, which fully complies arterial trunk, from which originated the subscapular artery,
with the Declaration of Helsinki of the World Medicalanterior humeral circumflex, posterior humeral circumflex
Association and national legal and ethical requirements, &md deep brachial in a proximal-distal order. The branching
addition the study was approved by the CEC (Scientiflevel of this common trunk was equivalent to the level of the
Ethics Committee) MED-UC of the Pontifical Catholicthird portion of the axillary artery (Fig. 1). The third portion
University of Chile (No: 190115002). of the axillary artery did not emit any branches and continued
distally with the brachial artery.
The dissection procedure was performed by lifting
the skin through an incision in the anterior midline in fronBiometric study. The axillary artery had a total length of
of the sternum, retracting the skin tissue laterally. The majb44.37 mm from its origin to its end. Its initial caliber was
and minor pectoral muscles were sectioned from theld.24 mm, which was reduced to 5.65 mm after giving rise
thoracic insertion, being also retracted laterally, whicto the common arterial trunk, ending with 4.87 mm in its
allowed access to the contents of the axillary fossa. Whii@al portion.
the dissection of the fascicles of the brachial plexus was
practiced, an anomalous situation was detected betweenthe The common arterial trunk originated from the
fascicles of the brachial plexus and the axillary vesselsgcond portion, 62.64 mm from the beginning of the axillary
generated by an atypical arterial branch. In order tartery. Its total length was 23.72 mm and its thickness was
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6.1 mm. The caliber of the branchagginating from the The anterior and posterior humeral circumflex arteries
common arterial trunk were: For the subscapular artery Sotiginated independently, directed laterally towards the
mm; for the anterior humeral circumflex 1.66 mm; for theurgical neck of the humerus, the posterior one maintained
posterior humeral circumflex 3.18 mm; and for the deeips path through the quadrangular space next to the axillary
brachial 3.73 mm. nerve. The subscapular artery was medially directed and
divided into the circumflex scapular and thoracodorsal
Anatomical relationships within the axillary fossa.The arteries. The deep brachial artery reached the radial nerve
first portion of the axillary artery was anteriorly related t@nd together they were directed distally towards the poste-
the axillary vein and posteriorly with the three fascicles afor compartment of the arm through the triangular interval
the brachial plexus. The second portion was anteriorly relatéfeig. 2).
with the pectoralis minor muscle, posteriorly with the media
fasciculus of the brachial plexus and the medial root of t
median nerve, laterally with the common arterial trunk a
medially with the axillary vein. The third portion of the
axillary artery was anteriorly related with the suspenso
ligament of the axilla, posteriorly with the ulnar nerve
laterally with the median nerve, and medially with thd
axillary vein.

The vascular variation found altered the organizatiof ‘
of the terminal branches of the brachial plexus, observiiks"
that the medial root of the median nerve was located betwsd )
the axillary artery and the common arterial trunk (Fig. 2). 1: |

Fig. 2. Anterior view of the right axillary fossa, the branches of the
axillary artery and their relationship with the brachial plexus are
exposed. 1. Axillary A., first portion; 2. Axillary A., third portion;

3. Medial root of the median nerve; 4. Median N.; 5. Subscapular
A.; 6. Radial N.; 7. Lateral fasciculus of the brachial plexus; 8.
Common arterial trunk; 9. Lateral root of the median nerve; 10.
Axillary N. 11. Anterior humeral circumflex A.; 12. Posterior hu-
meral circumflex A.; 13. Deep brachial A.

DISCUSSION

10 3 The anatomical variants of the axillary artery have
. S L i‘ - been extensively described by Tuldisal (2016) in their
Fig. 1. Anterior view of the right axillary fossa, the branches of th\%/ork "Bergman’s Comprehensive Encyclopedia of Human

axillary artery are exposed. 1. Axillary A., first portion; 2. Supe-

rior thoracic A.; 3. Thoracoacromial A.; 4. Lateral thoracic A.; Anatomlc Variation”, who expose different types of

Axillary A., third portion; 6. Common arterial trunk; 7. Anterior Pranching of the axillary artery, however none is like the
humeral circumflex A.; 8. Posterior humeral circumflex A.; Deef®ne presented in this article. According to Tuste (2016),
brachial A.; 10. Subscapular A. variants that include the deep brachial artery as a branch of
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the axillary artery originating from the third portiontrunk could cause difficulties during post-traumatic arterial

correspond to 13 %, and originating from the posterior hueconstruction procedures, both for this artery and for some

meral circumflex artery in 5 % of cases, but the commdoranch of the brachial plexus.

arterial trunk reported in this study is not described. The

explanation for these situations can be found in Regarding aneurysms, usually uncommon in the

embryological development. axillary artery, when these occur they must be treated early
as they can derive in thrombosis, distal embolization,

The pattern of vascular development is geneticallyymptoms of pressure, rupture or neurological symptoms

determined (Weinstein, 1999), for this reason an abnorm@lushtaget al, 2018; Mozafaet al, 2020). According to

molecular signal could cause an alteration of the normtile above, due to the biometric characteristics of the arterial

course that follows the development of a blood vessel, whittunk found, an aneurysm in these morphological conditions

could generate the persistence of transient arteries, or tmelld generate complications related mainly to neurological

disappearance of arteries that normally persist (Melca,  symptoms, which could be severe, mainly because the close

2016). This will result in vascular anatomical variation. Itelationship of the common arterial trunk to the medial

should also be considered that the presence of blood vesdealsciculus of the brachial plexus and medial root of the me-

as well as their anatomical position is genetically determinelian nerve, which may affect the strength and sensitivity of

during the early stages of development, however during ttiee forearm and hand. These clinical situations show the

late stages their remodeling is influenced by blood flownportance of knowing this type of variant by specialists, to

(Joneset al, 2006) or by relationships with neighboringreduce the risk of incorrect maneuvers that could end in

structures, which can also cause anatomical variations. iatrogenies during surgical interventions (Navetral,
2014; Foleyet al, 2021).

Regarding the vascularization of the upper limb, it

begins in the subclavian artery. Specifically on the right side,

the formation of this artery has two origins, one proximdfONCLUSIONS

that derives from the fourth pharyngeal arch and another

distal that comes from the right dorsal aorta and the seventh  Tne giscovery of these anatomical variations in the

right intersegmental artery (Sadler, 2016). In this sense, 8brpses dissected for teaching purposes in our Department
alteration in the connection of these primitive vesselgs Anatomy, has an indisputable formative value for
especially of the seventh right intersegmental artery coulghdergraduate and postgraduate students, who can verify
cause anatomical variations in the axillary artery (Deeker first-hand the enormous variability of the human being,
al., 1986), as described in this case. In this regard, currgnishing from their minds the unreal and fictitious archetype
studies indicate that the origin of the branches of the axnlaﬁfesemed by the anatomical models, teaching tools widely

artery varies according to the branching patterns, whiged today in different medical schools.
suggests that these arteries develop simultaneously and their

branching patterns may not be random (Yangl, 2021); ]

this hypothesis coincides with our finding, since the vascul¥ECLARATIONS.  Ethics approval and consent to
variation found consisted in an alterated of the origin of tHeaticipate. This study was approved by CEC (Comité Eti-
branches of the third portion of the axillary artery; howevef© Cientifico) MED-UC of the Pontificia Universidad Ca-
each maintained its territory of vascular distribution.  tolica de Chile (No: 190115002).

Clinically, the variations of the axillary artery areaAckNOWLEDGEMENTS. The authors thank the people

sense, a positional anomaly could generate difficulties during

shoulder surgical procedures, either to perform the

exploration of anatomical structures, as well as to perforBARFAN, C. E.; INZUNZA, H. O.; TRAMOLAO, O.
surgical procedures (Clarkeal, 2021; Stonet al, 2021). J.;LEYTON, E. G. &INOSTROZA, R. V. Tronco arterial

For example, in arterial catheterization procedures to perfomcomun para las ramas de la tercera porcion de la arteria
cardiac valve replacement, the axillary artery can be usedadllar. Descripcion de un caso y su aplicacion clinic.

an alternative access, with special relevance to the calideMMorphol., 40(4095-999, 2022.

of the arterial variant presented here, which is similar to that

of the third portion of the axillary artery reported. Similarly, RESUMEN: Las variaciones de la arteria axilar pue-
the variable origin of the branches of the common arteriden tener implicancias clinicas capaces de generar situacio-
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