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Arterial Variations of the Subclavian-Axillary Arterial Tree:
Its Association with the Supply of the Rotator Cuff Muscles
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SUMMARY: The subclavian-axillary arterial tree is responsible for the arterial supply to the rotator cuff muscles as well as other
shoulder muscles. This study comprised the bilateral dissection of the shoulder and upper arm region in thirty-one aétsesinfe tai
cadaveric specimens. The variable origins and branching patterns of the axillary, subscapular, circumflex scapular, glopastetoos
circumflex humeral and suprascapular arteries identified in this study corroborated the findings of previous studiesnlnuadylit
variations that are unreported in the literature were also observed. The precise anatomy of the arterial distributi@tciodhtf nauscles
is important to the surgeon and radiologist. It will aid proper interpretation of radiographic images and avoid injuigréa tthising
surgical procedures.
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INTRODUCTION

Standard anatomical textbooks divide the axillarjdentified by Saralayat al. (2008) to arise as a large
artery into three parts using its relation to the pectoralis minoellateral branch from the first part of the axillary artery
muscle (Salopekt al, 2007). The first part of the axillary along the medial border of the pectoralis minor muscle.
artery is situated superior to the pectoralis minor muscle aAdcording to Huelke (2005), the rare origin of the circumflex
usually gives rise to one branch only - viz. the superi@capular artery independently from the third part of the
thoracic artery (Standringt al, 2008). The second part of axillary artery was characteristic of an absent subscapular
the axillary artery lies deep to the pectoralis major and minartery. Subsequently, Salopek al found the circumflex
muscles. The two branches that commonly arise from tseapular, thoracodorsal and posterior circumflex humeral
second part of the axillary artery are the thoraco-acromiaiiteries to arise from a common trunk of the subscapular
and the lateral thoracic arteries (Rockwadal, 2009). artery. Generally the rare origin of the suprascapular artery
The third part of the axillary artery is typically inferior tois characteristic of an absent thyrocervical trunk (Yiétel
the pectoralis minor muscle and generally gives rise to thrak, 1999).
branches — viz. subscapular and anterior and posterior
circumflex humeral arteries (Standriagal). The aim of this study was to describe the possible

variations of the subclavian-axillary arterial tree.

The suprascapular, circumflex scapular, posterior
circumflex humeral and the subscapular arteries have been
identified to contribute to the vascularity of the rotator cufMATERIAL AND METHOD
muscles (Sinnatamby, 2006). Variation in the origin, course
and distribution of the principal arteries to the rotator cuff
musculature is a common occurrence (Desail., 2011). This study was performed at the Department of
Bergmaret al. (2006) reported that the axillary artery mayClinical Anatomy, University of KwaZulu-Natal, Durban,
be represented as two vessels which arise from the first paauth Africa. It was conducted in accordance with Chapter
of the subclavian artery. The subscapular artery has be®eaf the National Health Act No. 61 of 2003. Ethical clearance

* Department of Clinical Anatomy, School of Laboratory Medicine and Medical Sciences, College of Health Sciences, UnikevaifylofNatal,
Durban, South Africa.
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was obtained from the relevant institutional authority (Ethic: . 4
Clearance Approval Number: LMMSEC 003/12). The an "
terior and posterior aspects of the scapular and axilla
regions of thirty-one adult and nineteen fetal cadaver
specimens were bilaterally dissected. The fetal specime
were bilaterally micro dissected with the use of a micr .
dissector and a microscope (Stemi DV4 by Carl Zeiss A('/ ¥ “""‘ |
Germany). Variation from the classical branching patterrs o~

of the subclavian and axillary arteries with their relativif;
branches were identified and noted. The statistical analy
comprised the comparisons of right and left, and that of ad ‘
and fetal subsets. It was performed using SPSS version 1 j
(SPSS Inc., Chicago, lllinois, USA). A p value of <0.05 wa.,
considered to be statistically significant. '

Y .-..f“
Ki -;-v (
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Fig. 1. Bifurcation of the second part of the axillary artery. AA=
Axillary artery; ACH= Anterior circumflex humeral artery; AV=
Axillary vein; BA= Brachial artery; BP= Bifurcation point; BTL=

i) Normal. The axillary artery continued as a single trunRendon of long head of biceps brachii muscle; BTS= Tendon of
from the outer border of the first rib to the inferior border ofhort head of biceps brachii muscle; I= Inferior; LI= Lateral; M=
the teres major muscle in 90% of specimens (n= 90/100 [righedial; Sc= Subscapular artery; Sr= Superior, Sub= Subscapularis
44/50; left 46/50]). The comparison of fetal and adult subsef!scle; TMj= Teres major muscle.

yielded a p value of 0.026 (Table ).

RESULTS f

Axillary artery

Subscapular artery
i) Variation. In 5% of specimens (n=5/100 [right 2/50; left
3/50]), the second part of the axillary artery bifurcated deépNormal. The subscapular artery displayed the classical
to the pectoralis minor and major muscles (Table Il; Figutgranching pattern in 53% of specimens (n= 53/100 [right
1). The bifurcation of the third part of the axillary artery28/50; left 25/50]), as it arose independently from the third
inferior to the pectoralis minor muscle was seen in 5% @frt of the axillary artery. The comparisons of fetal and adult
specimens (n= 5/100 [right 4/50; left 1/50]). subsets yielded a p value of 0.014 (Table I).

Table I. P Values reflecting the level of significance of the comparisons of right and left shoulders and that
of adult and fetal subsets.

P Values
Artery Comparison of Right & Comparison of Right &
Left Sides L eft Sides

il Normal 0.916 0.026
Axillary Variation 0.068 0.197
Normal 0.784 0.014
Subscapular Variation 0.164 0.095
Gircumflex scapular Normal 0.915 0.007
Variation 0.046 0.214
Nor mal 1.000 0.017

Thoracodorsal Variation * No P vaues dueto overl ap in variation with other arteries
Posterior circumflex Normal 1.000 0.003
humeral Variation 0.332 0.273
Normal 1.000 0.560
Suprascapular Variation 0.297 0.277
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i) Variation. In two percent of specimens (n= 2/100 [righThoracodorsal artery
2/50 only]), the subscapular artery originated independently
from the first part of the axillary artery. However, it arosé) Normal. The thoracodorsal artery arose independently
independently from the second part of the axillary artery iinom the subscapular artery in 94% of specimens n= 94/100
27% of specimens (n=27/100 [right 12/50; left 15/50]). Thgight 47/50; left 47/50]). The comparison of fetal and adult
subscapular artery was found to arise with the posterisubsets yielded a p value of 0.017 (Table I).
circumflex humeral artery from a common trunk of the third
part of the axillary artery in 15% of specimens (n= 15/10i) Variation. As noted earlier, the thoracodorsal artery
[right 7/50; left 8/50]). In three percent of specimens (n= Jriginated with the circumflex scapular and posterior
100 [right 1/50; left 2/50]), the subscapular artery arose wittircumflex humeral arteries from a common trunk of the
both the posterior and anterior circumflex humeral arterissibscapular artery in six percent of specimens (n= 6/100
from a common trunk of the third part of the axillary arteryright 3/50; left 3/50]).
(Table II; Figure 2).

Posterior circumflex humeral artery.
Circumflex scapular artery

i) Normal. The posterior circumflex humeral artery arose
i) Normal. In 88% of specimens (n= 88/100 [right 43/50typically from the third part of the axillary artery in thirty-
left 45/50]), the circumflex scapular artery illustrated th@ine percent of specimens (n= 39/100 [right 19/50; left 20/
classical branching pattern as it arose independently frd&f]). The comparison of fetal and adult subsets yielded a p
the subscapular artery. The comparison of fetal and aduélue of 0.003 (Table I).
subsets yielded a p value of 0.007 (Table I).

i) Variation. In 2% of specimens (n=2/100 [right 1/50; left
i) Variation. In 3% of specimens (n= 3/100 [right 1/50; leftl/50]), the posterior circumflex humeral artery arose
2/50]), the circumflex scapular artery originated from thexdependently from the subscapular artery. The posterior
third part of the axillary artery, while in 6% of specimengircumflex humeral artery was found to arise with the ante-
(n= 6/100 [right 3/50; left 3/50]), the circumflex scapularior circumflex artery from a common trunk of the third part
artery arose from a common trunk of the subscapular artexfythe axillary artery in 31% of specimens (n=31/100 [right
with the posterior circumflex humeral and thoracodorsdl4/50; left 17/50]). This vessel also arose with the anterior
arteries. The circumflex scapular artery was also recordemicumflex humeral and the profunda brachii arteries from a
to arise from a common trunk of the subscapular artery wittmmon trunk of the third part of the axillary artery in one
the posterior circumflex humeral artery in 3% of specimerspecimen (n= 1/100 [right 1/50; left 0/50]) (Table II; Figure
(n= 3/100 [right 3/50; left 0/50]) (Table II; Figure 3). A p4). In the remaining 27% of specimens (n= 27/100 [right
value of 0.046 was recorded for the comparison of right add/50; left 13/40]), the posterior circumflex humeral artery
left shoulders (Table I). arose from a common trunk with other arteries — viz. the

Table Il. Incidence (n of specimens) of the unique variations of the subclavian-axillary arterial tree relating to thé theppiyador
cuff muscles (n= 100).

Variation
Blfu;(tzztlon Common Trunk Independently
Origin
g 2nd part 39 part Subscapular 3" part 2nd part 1% part
axillary a. axillary a. artay subcl avia a. axillary a. subclaviaa.
Sc+ PCH PCH +
Branches - +ACH ACH + PB CS+PCH DSA + Su - VA +Su
A 2 1 1 3 1 10 0
L eft
(n =50) 3 2 0 0 0 7 1
Total
5 3 1 3 1 17 1
(n=100)

ACH= Anterior circumflex humeral artery; CS= Circumflex scapular artery; DSA= Dorsal scapular artery; PCH= Posterior citoumdlaxk artery;
PB= Profunda brachii artery; Sc= Subscapular artery; Su= Suprascapular artery; VA= Vertebral artery.
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subscapular, circumflex scapular, anterior circumflex hum g
ral and thoracodorsal arteries.

£
Fig. 4. Posterior circumflex humeral, anterior circumflex hume-
ral and profunda brachii arteries arising from a common trunk
of the third part of the axillary artery. AA= Axillary artery; ACH=
ﬁnterior circumflex humeral artery; AN= Axillary nerve; AV=
circumflex humeral arteries arising from a common trunk of th%XIIIary Vein, .CT: Common trunk; _I= Inferior; LC= Lateral
cord of brachial plexus; LI= Lateral; LR= Lateral root of me-
dian nerve; M= Medial; MCN= Musculocutaneous nerve; PB=
Profunda brachii artery; PCH= Posterior circumflex humeral
RN= Radial nerve; Sr= Superior.

Fig. 2. Subscapular, posterior circumflex humeral and anteri

third part of the axillary artery. AA= Axillary artery; ACH= An-
terior circumflex humeral artery; |1= Inferior; LI= Lateral; M=

Medial, PCH=Posterior circumflex humeral artery; Sc= rery:
Subscapular artery; Sr= Superior, Sub= Subscapularis musc,%,ery’
TS= Triangular space.

5 4 ‘ . 1N
Fig. 3. Circumflex scapular and posterior circumflex humeraFig. 5. Suprascapular artery arising from the second part of
arteries arising from the common trunk of the subscapular artegxillary artery. AA= Axillary artery; AV= Axillary vein; AT=
AA= Axillary artery; CT= Common trunk; CS= Circumflex Anterior thoracic wall; I= Inferior; LC= Lateral cord of brachial
scapular artery; ; I= Inferior; LI= Lateral; M= Medial; MBC= plexus; LI= Lateral; LTA= Lateral thoracic artery; M= Medial;
Medial brachial cutaneous nerve; PCH=Posterior circumflex h&r= Superior; Su= Suprascapular artery; Sub= Subscapularis
meral artery; Sc= Subscapular artery; Sr= Superior, Submuscle; Ta= Thoracoacromial artery.
Subscapularis muscle; TdA= Thoracodorsal artery.
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Suprascapular artery left 7/50]) of specimens respectively (Table IlI; Figure 5). It

arose independently from the subscapular artery of the third
i) Normal. The classical branching pattern of thepart of the axillary artery in 3% of specimens (n= 3/100 [right
suprascapular artery (the origin of the suprascapular art&#p0; left 1/50]). In one specimen (n= 1/100 [left 1/50 only]),
from the thyrocervical trunk) was displayed in forty-thre¢he suprascapular artery arose from the vertebral artery (Table
percent of specimens (n= 43/100 [right 21/50; left 22/50]); Figure 6). The suprascapular artery arose directly from the
as it arose independently from the thyrocervical trunk. third part of the subclavian artery in nineteen percent of

specimens (n= 19/100 [right 9/50; left 10/50]). It was also
i) Variation. Thesuprascapular artery arose directly fronseen to arise with the dorsal scapular artery from a common
the first and second parts of the axillary artery in 16% (n= 1&Unk of the third part of the subclavian artery in one specimen
100 [right 7/50; left 9/50]) and 17% (n= 17/100 [right 10/50(n= 1/100 [right 1/50 only]) (Table II; Figurg).

Fig. 7. Suprascapular and dorsal scapular arteries arising from a
common trunk from the third part of the subclavian artery. AA=
ﬁ@(illary artery; AS= Serratus anterior muscle; CT= Common trunk;

first part of the subclavian artery. 1= Inferior; IT= Internal thoraci®>A= Dorsal scapular artery; I= Inferior; LC= Lateral cord of
artery; LI= Lateral; M= Medial; SA= Subclavian artery: Sr= Supeprachl_al plexus; LI= Lateral; M=_Med|al; PC= Postenor_cord of
rior: Su= Suprascapular artery; TCT= Thyrocervical trunk; Top2rachial plexus; SA= Subclavian artery; Sr= Superior; Su=
Trunks of brachial plexus. Suprascapular artery.

Fig. 6. Suprascapular artery arising from the vertebral artery of t

DISCUSSION

According to Maralet al (1993), “a basic law of study, the second part of the axillary artery bifurcated in 5%

vascular anatomy is that the only thing which remaingf specimens; this finding appears to be unique as it has not
constantis its Variabi“ty”_ The Origin’ course and branchingeen described in the literature reviewed. The bifurcation of
pattern of the subclavian-axillary arterial system is subjete third part of the axillary artery was seen in 5% of
to a great deal of variation (Gaeiral, 2012). Arey (1962) Specimens as reported in previous studies (Caedat,
stated that arterial variations arise from the arrest of 2900; Georget aL 2007; Desagt al; Kachliketal, 2011).
embryonic Stage during the deve|0pment of the pr|m|t|vé Statlstlcally Slgnlflcant ] value of 0.026 was recorded
vascular network, which may be characterized by tH@tween adult and fetal subsets for the classical branching
persistence, regression or recurrence of arteries. pattern of the axillary artery only.

Recently, the axillary artery has been identified as ~ Valnicek et al (2004) stated that the subscapular
the artery of choice of the upper limb for vascular bypa@ftery was an “ideal dpnor” asits branches could be harvested
and ligation in vascular surgery (Srimathi, 2011). In thighd used as an arterial graft to replace diseased or damaged
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parts of arteries in the upper limb. Despite the ability to meaxillary artery in 31% of specimens, which concurred with
the criteria to be used as a source of microvascular artettta¢ studies conducted by Lippert & Pabst and Huelke. In
grafts, the unpredictable anatomy of the subscapular arterl& of specimens, the anterior and posterior circumflex hu-
tree is apparent. The origin of the subscapular artery asnaral and profunda brachii arteries arose through a common
large collateral branch from the first part of the axillary arterirunk from the third part of the axillary artery. This variation
occurred in 2% of specimens in this study, whiclnas also not been described in the literature reviewed. A
corroborated the report of Saralagtaal The rare origin of statistically significant p value of 0.003 was recorded
the subscapular artery from the second part of the axillabgtween adult and fetal subsets for the classical branching
artery was recorded in 27% of specimens in the current styolgttern of the posterior circumflex humeral artery.
and compared favorably with earlier studies (Huelke, 2005;
Bergmaret al.; Daimiet al, 2010; Karambelkaat al, 2011; Mishra & Ajmani (2003) and Adibatti & Prasanna
Gauret al). Lippert & Pabst (1985), Saeetlal (2002) and (2010) observed the origin of the suprascapular artery from
Karambelkaret al. (2011) reported the origin of the the first part of the axillary artery, which was confirmed in
subscapular artery with the posterior circumflex humerdl6% of specimens of this study. The suprascapular artery
artery from a common trunk of the third part of the axillangrose from the third part of the subclavian artery in 19% of
artery. This observation was confirmed in 15% of specimespecimens concurring with the study conducted by Bergman
of the present study. In 3% of specimens, the subscapuddral In 17% of specimens the suprascapular artery arose
artery arose with the anterior and posterior circumflex hdirom the second part of the axillary artery while in 1% of
meral arteries from a common trunk of the third part of thepecimens it arose independently from the vertebral artery.
axillary artery. This variation is also not described in thén addition, the suprascapular artery was noted to arise with
literature reviewed. A statistically significant p value of 0.014he dorsal scapular artery from a common trunk of the third
was recorded between adult and fetal subsets for the classpaat of the subclavian artery in 1% of specimens. These
branching pattern of the subscapular artery. observations are unique, as they have not been described in
previous literature. No significant p values were obtained.
The circumflex scapular artery arose independently
from the third part of axillary artery in 3% of specimens The significant p values that were recorded between
which was observed in previous studies (Valnieglal; adult and fetal subsets for the respective arteries may be
Huelke; Gauet al). The origin of the circumflex scapular regulated by certain factors such as nutrient and oxygenation
artery with the posterior circumflex humeral andequirements, genotype, haemodynamics, environmental
thoracodorsal arteries from a common trunk of thimfluences as well as the natural process of evolution
subscapular artery as reported by Saloptlal, was (Weinstein, 1999; Rodriguez-Niedenfudtral, 2001).
confirmed in this study. The origin of the circumflex scapular
artery with the posterior circumflex humeral artery from a
common trunk of the subscapular artery was recorded GONCLUSION
3% of specimens. This finding has also not been described
in the literature reviewed. Statistically significant p values
of 0.007 and 0.046 were recorded between adult and fetal  In this study the most common variations included
subsets and laterality for the classical branching pattern ah@ origin of the subscapular artery from the second part of
variation of the circumflex scapular artery respectively. the axillary artery (27%), origin of the suprascapular artery
from the third part of the subclavian artery or a branch of it
Rockwoodet al and Standringt al recorded the (20%), and the origin of the anterior and posterior circumflex
origin of the thoracodorsal artery from the subscapular artehymeral arteries from a common trunk of the third part of
which was displayed in 94% of specimens in this study. the axillary artery (30%). Variation of the axillary,
statistically significant p value of 0.017 was recordedubscapular, circumflex scapular, thoracodorsal, posterior
between adult and fetal subsets for the classical branchitigcumflex humeral and suprascapular arteries were
pattern of the thoracodorsal artery. extensive as many unique variations were identified. The
unique variations recorded in this study were the bifurcation
In this study, the posterior circumflex humeral arterpf the second part of the axillary artery (5%), origin of the
arose independently from the subscapular artery in 2% sxibscapular, anterior and posterior circumflex humeral
specimens which corroborated previous reports (Huelkarteries from a common trunk of the third part of the axillary
Bhatet al, 2008; Goldman, 2008). The posterior circumflexartery (3%), origin of the circumflex scapular and posterior
humeral artery was found to arise with the anterior circumflesircumflex humeral arteries from a common trunk of the
humeral artery from a common trunk of the third part of theubscapular artery (3%), origin of the anterior and posterior
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circumflex humeral and profunda brachii arteries from a The results of this study may be clinically
common trunk of the third part of the axillary artery (1%)advantageous to both the clinician and the patient, as it may
origin of the suprascapular artery from the second part odntribute to advances in reconstructive surgery as well as
the axillary artery (17%), origin of the suprascapular artegnhance the quality of life. Furthermore, the knowledge of
from the vertebral artery (1%) and lastly the origin of théhe gross vascular anatomy may also assist in the appropriate
suprascapular and dorsal scapular arteries from a comntberapeutic management of injuries in and around the
trunk of the third part of the subclavian artery (1%). subclavian-axillary arterial system, thus preventing arterial
insufficiency of the upper limb.

NAIDOO, N.; LAZARUS, L.; DE GAMA, B. Z.; AJAYI, N. O. & SATYAPAL, K. S. Variaciones arteriales del arbol arterial subclavio-
axilar: Su asociacion con la irrigacion del manguito de los rotadates. Morphol., 32(4)1436-1443, 2014.

RESUMEN: El arbol arterial subclavio-axilar, es responsable del suministro arterial de los misculos correspondientes al man-
guito de los musculos rotadores, asi como de otros musculos del hombro. Este estudio comprende la diseccion bilatemaydal hombr
region superior del brazo en 31 cadaveres adultos y 19 fetos. Las variables y patrones del origen, ramificacion dedagaarterias
subescapular, circunfleja escapular, toracodorsal, circunfleja humeral posterior y supraescapular, identificados e esterebtudi
ran los hallazgos de estudios anteriores. Ademas, se observaron variaciones Gnicas no comunicadas previamente erlLt literatura.
anatomia precisa de la distribucion arterial de los musculos del manguito de los misculos rotadores es importantegrary €l ciruj
radidlogo. Esta informacion constituird una ayuda para la adecuada interpretacion de imagenes radioldgicas y paraes/éardstion
area durante los procedimientos quirurgicos.

PALABRAS CLAVE: Arbol arterial subclavio-axilar; Variaciones; Irrigacion; Misculos del manguito de los rotadores.
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