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Anatomy of Deltoid Flap Based on Posterior Subcutaneous
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SUMMARY: The purpose of the study is to evaluate neurovascular anatomy of the deltoid flap based on the posterior subcutaneous
deltoid artery (PSDA). Bilateral axillary artery dissections of the thirty-four shoulders of 17 formalin-fixed cadaversfoerreedd15
male, 2 female; age range 40 to 82 years) under the 4x loupe magnification. During the dissection of each region, the PSDA was
evaluated with respect to the origin, the branches, course and anatomical relations with neighbouring structures. ThepRESBAtwas
in all cases. The PSDA was single in 26 (76.5%) cases, double in 2 (5.9%) cases and had early bifurcation in 6 (17.6f ) oeses. T
length of the lateral cutaneous brachial nerve was 6.0 mm range from 49.0 mm to 83.9 mm. The mean distance between the piercing
point of the PSDA and the acromion was 74.2 mm range from 51.0 mm to 96.3 mm. The pedicle bifurcated before reaching the superf
cial fascia in 6 cases (17.6%). An anatomic study of the posterior subcutaneous deltoid artery achieves reliable quattitative a
data and would be very helpful for utilizing deltoid flap. The quantitative and detailed anatomic information provided &ttythe
may be of guidance to surgeons for safe operating period.
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INTRODUCTION

Posterior subcutaneous deltoid artery (PSDA) is musculocutaneous flap.
branch of the posterior circumflex humeral artery (PCHA)
originating from the third section of the axillar artery which Deltoid flap is an important option on therapy for
is sited between inferior margin of the minor pectoral musctadionecrotic ulcers of the soft tissue after radiotherapy
and inferior margin of the teres major muscle (Williaehs (Munnochet al; Léwet al, 2014). Huet al, declared that,
al., 1995; Moore, 1992; Huet al, 1998). Classically, the the deltoid flap was only supplied by its inferior side and
origin of the PSDA locates on crossing point of the linbad insufficient anastomotic network. The features might
between the acromion and the medial epicondyle with thead to flap necrosis.
posterior margin of the deltoid muscle (Cormack &

Lamberty, 1994). The artery is larger than the other The neuromuscular component of the posterior

perforating arteries and comprises the basis of the deltadltoid muscle which is supplied by the PCHA is completely

flap (Munnochet al,, 1996). separated from the other parts, therefore the muscle transfer
becomes easier for the tetraplegic patients (Heingl.,

The first anatomical and clinical identification and2005). The deltoid flap is obtained through removing the
definition of the deltoid flap were declared by FranklirPSDA based free pedicle during the flap surgery (Franklin;
(Franklin, 1984; Wangt al, 2003). Munnockt al, claimed Augereau & Apoil, 1988; Cormack & Lamberty, 1984). The
that the dorsal part of the deltoid muscle could use in a logairpose of the study is to evaluate neurovascular anatomy
muscle flap. The anterior part of it could be used asd the deltoid flap based on the PSDA.
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MATERIAL AND METHOD

Cadaveric design In the present study, bilateral axillary During the dissection of each region, the PSDA was
artery dissections of the thirty-four shoulders of 17 formalirevaluated with respect to the origin, the branches, course
fixed cadavers were performed (15 male, 2 female; age rangel anatomical relations with neighbouring structures. The
40 to 82 years) under the 4X loupe magnification. Theedicle and the PSDA were examined by the micro-
measurements were provided with the aid of a fingissection method on the cadavers, and the findings were
microcaliper and expressed in millimeters. The PSDA arghrefully noted as the mean of the pedicle length was 53.0
the origin of PCHA were exposed in all cadavers. mm. The artery arose separately from the PCHA in all ca-
ses. The artery also originated from the axillar artery in all
The following parameters regarding the PSDA wereases.
indicated (Figs. 1-3) and evaluated as following parameters;
(1) the origin; (2) the mean diameter of the artery at its origin; At the level of origin point on the axillary artery, the
(3) the mean length of the artery; (4) the mean distansize of the PSDA had the mean of 0.96 mm ranged from
between origin of the artery and the acromion; (5) the me@r81 mm to 1.33 mm. The mean length was 51.10 mm(ranged
distance between origin of the artery and the long headfeém 34.0 mm to 64.20 mm after piercing the deltoid muscle,
triceps brachii muscle; (6) the mean distance between thed the mean total length was 75.40 mm during the course
origin of the artery and the point of the acromion-mediaknge from 62.12 mm to 87.20 mm. The distance between
epicondyle line with crossing the posterior border of ththe origin of the artery and the acromion was found to be
deltoid muscle (6.1), the mean distance between origin 8.0 mm range from 41.0 mm to 64.3 mm. The distance
the artery and crossing point of line between the acromiobetween the origin of the artery and long head of the triceps
medial epicondyle line with the posterior margin of thérachii muscle was found to be 8.74 mm ranged from 1.02
deltoid muscle; (7) the mean distance between origin of them to 19.88 mm. The artery locates on a crossing point
artery and the deltoid tuberosity; (8) presence of the PSDi&tween the imaginary line (from the acromion to the medial
as single or double; (9) placement of the PSDA accordingépicondyle) and the posterior margin of the deltoid muscle
the teres major muscle; (10) presence of the comitantes vei{{@ormack & Lamberty, 1994). However, the location point
(11) presence of accompanied with the lateral cutaneooishe artery diverged from the classical location as the mean
brachial nerve; (12) the length of the lateral cutaneows$16.14 mm range from 6.04 mm to 34.38 mm. The distance
brachial nerve; (13) the mean distance between the piercimgtween origin of the artery and the deltoid tuberosity was
point of the PSDA and the acromion; (14) pedicle featuresiean 95.10 mm range from 76.20 mm to 119.62 mm. The

RESULTS

e RSN A BT,
Fig. 1. One pedicule at the origin. 1. PCHA= Posterior circumfle
humeral artery. 2. PSDA= Posterior subcutaneous deltoid arteFyg. 2. One pedicule at the origin, after that two pedicules. 1.
3. CP= Comitantes veins. 4. LBCN= Lateral brachial cutaneot®CHA= Posterior circumflex humeral artery. 2. PSDA= Posterior
nerve. 5. DM= Deltoid muscle. 6. TMaj= Teres major muscle. Bubcutaneous deltoid artery. 3. CP= Comitantes veins. 4. MB=

LM= Long head of tricep brachii muscle. 8. TMin= Teres minoPCHA from the deltoid muscle to the outgoing branch. 5. LBCN=
muscle. Lateral brachial cutaneous nerve. 6. DM= Deltoid muscle.
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PSDA was present in all cases. The PSDA was single in Bpoil). The disadvantages are visible scar in the donor area,
(88.24%) cases, double in 4 (11.76%) cases and had e@gsible axillary nerve injuries, and early bifurcation or
bifurcation in 6 (17.65%) cases (Figs. 1-3). The PSDA lagxisting doube pedicles.

behind the teres major muscle in al cases. The comitantes

veins were observed in all cases. The lateral cutaneous Deltoid flap is obtained through removing pedicle of
brachial nevre accompanied with the PSDA in all of the céhe ADSP during the free flap surgery (Franklin; Apoil &
ses. The mean length of the lateral cutaneous brachial neAwgereau; Cormack & Lamberty, 1994). Deltoid flap is a
was 64.10 mm range from 49.0 mm to 84.0 mm. The me&asciocutaneous flap which should be thin, hairless, of
distance between the piercing point on the superficial fas@apropriate size and full sensory innervation (Weingl.).

of the PSDA and the acromion was 74.22 mm range frofthe flap which is generally 7x15 cm in size may also be
51.08 mm to 96.32 mm). The pedicle bifurcated befongsed in the reconstruction of the upper and lower lips, face
reached the superficial fascia in 6 cases (17.65%) (Fig. 2nd penis as the sensory flap (Russell, 1985; Volpeet

al., 1997; Harashinat al, 1990; Cormack & Lamberty,
1994; Serafin, 1996; Mathes & Nahai, 1997; Munneth
al.). The flap is relatively narrower than the other flaps, which
is removed from the same area. This flap has been used so
far in reconstructive surgery including oral and maxillofacial
surgery (Wangt al).

The PSDA s a branch of the PCHA. The artey arises
from the third section of the axillar artery which is placed
between the bottom edge of the minor pectoral and the
bottom edge of the teres major muscles. The artery is larger
than the other perforating arteries on brachial region as it
also forms the basis of deltoid flaps (Munnaathal).
Recent investigations on vascular supply of the deltoid flap

: : showed that the PCHA harvested thedorsal and the middle
Fig. 3. Double pedlcul atthe orlgln 1. PCHA= Posterior C|rcumfle)§ectlons of the deltoid muscle (Hee al) was similiar
humeral artery. 2. PSDA= Posterior subcutaneous deltoid arter ith our data. Some research on anatomical features of
3. AN= Axillar nerve. 4. DM= Deltoid muscle. 5. TMin= Teres . ) . .
minor muscle. the axillary nerve presented that the posterior part of deltoid
muscle was innervated in 90 percent of the cases by the
posterior branch of the axillary nerve. In 10 percent,
DISCUSSION innervation was entirely by the anterior branch (Hehg
al.). Wanget al, declerated that range of the size of the
posterior circumflex humeral artery was range between

The deltoid muscle has been evaluated by marny32 and 0.25 mm. In literature, the size of the PSDA was
authors in various clinical events such as rotator cuff teatigted as 0.75—1.5 mm (Mathes & Nahai), 2-4 mm (Serafin)
(Schneebergat al, 2012; Vandenbussckeal, 2004), neck  and 0.88-0.19 mm (Wareg al). We found that size of the
and orofacial reconstruction (Nthumba, 2012; Hehgl). PSDA was mean 0.96 mm ranged from 0.81 mm to 1.33
The anatomical architecture of the deltoid flap was classifigdm. Mean distance between the origin of the artery and
according to their vascular features (Wan@l). The first the point of the acromion-medial epicondyl line with
anatomical and clinical identification and alsocrossing the posterior border of the deltoid muscle was

implementation of a deltoid flap was made by Franklimean 16.1 mm range from 6.0 mm to 34.3 mm.
(Franklin; Wangget al).

According to the classical textbook, the origin of

The advantages of this flap are relatively thin an#SDA locates on crossing point of the line between the
hairless, and also have reliable sensory and neurovascuafomion and medial epicondyle with the posterior margin
features. Furthemore, the flap based on the PCHA also allogisthe deltoid muscle (Cormack & Lamberty, 1994),
easy and safe transference. In order to prevent humefialvever, we measured distance between the origin of the
cranial migration and cuff-tear arthropathy (Wiley), severalrtery from that crossing point as mean 16.1 mm range from
surgeons prefered to use the deltoid muscle flap f@f0 mm to 34.3 mm. According to our observation the late-
reconstruction of massive rotator cuff tears as described By cutaneous brachial nerve was accompanied with the
Apoil & Augereau (Apoil & Augereau, 1985; Augereau &PSDA in 34 cases.
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The results of several studies show that the mearins in all cases. Surgeons should pay attention to this type
pedicle length of the deltoid flap was 3-4 cm (Mathes &f variation and vein course. The study of PSDA features
Nahai) and 6—8 cm (Serafin). We found that the mean pedictery be important for flap surgery.
length was be 53.0 mm range from 41.0 mm to 64.3 mm.

Some discordant points on course of vascular af@ONCLUSION
neural structures of the deltoid muscle were declared in
literature. Franklin claimed that the neurovascular structures
passed into the deltoid flap, but it was found that the pedicle =~ An anatomic study of the posterior subcutaneous
passed entirely through the “quadrangular space” (Cormagkltoid artery achieves reliable quantitative anatomic data
& Lamberty; Franklin). would be very helpful for utilizing deltoid flap. The detailed
and quantitative anatomic information provided from the
We found that the PSDA was double in 2 (5.9%) oftudy may be of guidance to surgeons for safe operating
the cases. The artery also runs together with the comitanpesiod.
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RESUMEN: El objetivo del presente estudio fue evaluar la anatomia neurovascular del colgajo deltoideo basado en la arteria
subcuténea deltoidea posterior (ASDP). Se realizaron disecciones axilares bilaterales de 34 hombros de 17 cadaveresy(25 hombres
mujeres con un rango etareo entre 40—-82 afios) fijados en formalina con ampliacion mediante una lupa 4X. Durante la dsg&cion de
region, la ASDP fue evaluada en relacion con su origen, ramas, curso y relaciones anatdomicas con estructuras vecinastuza ASDP e
presente en todos los casos. Observamos una ASDP en 26 casos (76,5%), dos en 2 casos (5,9%) y la bifurcacion tempsana en 6 casc
(17,6%). La longitud media del nervio cutdneo braquial lateral fue de 6,0 mm (intervalo de 49,0-83,9 mm). La distancitiereddia e
punto de entrada y el acromion de la ASDP fue 74,2 mm (rango de 51,0-96,3 mm). La bifurcacién del pediculo se present6 antes de
llegar a la fascia superficial en 6 de los casos (17,6 %). El estudio anatémico de la parte posterior de la arteriaubelithidea s
entrega datos anatémicos, cuantitativos, fiables para la utilizacion del colgajo deltoideo. La informacion detalladdiyecpeoyiibe
cionada en este estudio puede servir de orientacion a los cirujanos para un abordaje y periodo quirdrgico seguro.

PALABRAS CLAVE: Colgajo deltoideo; Reconstruccién; Arteria circunfleja humeral posterior; Arteria deltoidea sub-
cutanea posterior.
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