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The Blood Supply of the Sternocleidomastoid
Muscle and Its Clinical Implications

Antonius C. Kierner, MD; Martin Aigner, MD; Irmgard Zelenka, MD; Gunther Riedl; Martin Burian, MD

Background: The knowledge of the exact anatomy of
the sternocleidomastoid (SCM) muscle and its nerve and
blood supply must be considered a basic prerequisite for
its use as a pedicle muscle flap.

Objective: To give an exact description of the courses
and variability of all vessels supplying the SCM muscle.

Design: Anatomic analysis of all arteries supplying the
SCM muscle.

Setting: The blood supply of the SCM muscle was stud-
ied by dissecting bilaterally the anterior regions of the
neck of 31 perfusion-fixed human cadavers of both sexes
aged 50 to 94 years (mean, 78 years).

Results: The blood supply to the SCM muscle can be
divided into 3 parts: upper, middle, and lower. The up-
per third of the SCM muscle was found to be constantly

supplied by branches of the occipital artery. According
to their courses, these branches are categorized into types
1, 2a, 2b, and 3. The middle third of the SCM muscle re-
ceives its blood supply from a branch of the superior thy-
roid artery (42%), the external carotid artery (23%), or
branches of both (27%). In most cases, the lower third
of the muscle was supplied by a branch arising from the
suprascapular artery (>80%), which has not been de-
scribed until now.

Conclusions: In contrast to available data, the arterial
blood supply of the lower third of the SCM muscle is con-
stantly provided by a branch of the suprascapular ar-
tery. Since the SCM muscle flap is used in reconstruc-
tive surgery of the neck, the exact knowledge of its blood
supply may help to minimize the risk of flap necrosis af-
ter surgical procedures.
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T THE beginning of this

century, Jianu'® first de-

scribed the applicability of

the sternocleidomastoid

(SCM) muscle for locore-
gional tissue transfer. Later, the SCM
muscle had been used to reconstruct de-
fects after resection of the mandible, the
floor of the mouth, and the tongue, or to
close pharyngoesophageal and tracheal fis-
tulae.”® The SCM muscle has offered vas-
cular neck protection after radical lymph
node dissection of the neck and also may
help to prevent Frey syndrome in cases of
facial paralysis.”!® There are several rea-
sons for the application of the SCM muscle
for tissue repair: (1) the muscle is richly
vascularized, (2) it can be used as a myo-
cutaneous flap, (3) each of its 2 heads can
be shifted separately, and (4) the cos-
metic results are satisfactory. However, the
success rate of the SCM muscle flap lags
behind other frequently used flaps in head
and neck surgery.'? It has been shown that
necrosis of the SCM muscle flap due to in-
sufficient perfusion limits its use in re-
constructive surgery.'** Therefore, it is of
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importance to have a thorough under-
standing of the anatomy and vascular sup-
ply of the SCM muscle. Although many au-
thors have mentioned the arterial blood
supply of the SCM muscle, we found no
detailed anatomically based work on this
subject. Most notably, available data about
the vessels supplying the lower third of the
muscle are incomplete, confusing, and
sometimes contradictory.'*!” Therefore,
the aim of this study was to further im-
prove the success rate of this flap by de-
termining the exact courses and variabil-
ity of vessels supplying the SCM muscle.

— O

The blood supply to the SCM muscle can
be divided into 3 parts: an upper, a middle,
and a lower part, each being supplied by
at least 1 main artery (Figure 1).

The upper third of the muscle was sup-
plied by branches of the occipital artery.
These branches can be further divided into
3 categories'®: smaller upper branches
(Figure 2, A, 1), which were present in 26
right and 27 left preparations, represent-
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MATERIALS AND METHODS

Thirty-one necks (61 preparations) taken from 31 hu-
man bodies of both sexes (20 male and 11 female),
aging from 50 to 94 years (mean, 78 years), donated
to our institute were dissected. The cadavers were
fixed by perfusion through the femoral artery with a
mixture of 4% phenolic acid and 0.5% formalde-
hyde as standard for dissection methods. Individu-
als with any signs of severe disease or previous op-
eration on the neck were excluded from this study.
The anterior and posterior triangles of the neck were
completely dissected by one of us (A.C.K. or M.A.),
who documented his findings immediately. Results
were reviewed by the other authors independently.
In addition, sketches were drawn of all preparations
and photographs were taken of all representative cases
as well as exceptional cases.

ing 87% for each side. In addition to these tiny branches, a
single well-developed branch was found in 10 cases (33%)
on the right side and in 12 cases (39%) on the left side (Fig-
ure 2, A, 2). In 8 specimens on the right side and 6 speci-
mens on the left side, this artery takes a course parallel to
the spinal accessory nerve. In 1 right and 1 left prepara-
tion there existed a lower branch (Figure 2, A, 3).

The middle third of the SCM muscle mostly receives
its blood supply from 1 branch of the superior thyroid ar-
tery and the external carotid artery. In nearly one third of
the specimens (8 [27%] on the right side and 8 [26%] on
the left), these 2 arteries almost equally shared the blood
supply. In the remaining 45 cases, a single branch of ei-
ther the superior thyroid artery (12 [40%] on the right side
and 14 [45%] on the left) or the external carotid artery (23%
each side [7 cases each]) was the only nutritive vessel for
this part of the muscle (Figure 2, B). In 12 preparations,
the branch arising from the external carotid artery had a
very characteristic course. Ascending for a short distance
ina cranial direction, it wound around the hypoglossal nerve
loop and descended subsequently along the anterior mar-
gin of the SCM muscle for approximately 2 cm. In most of
the cases (n=10), it entered the muscle between its upper
and its middle third parts (Figure 2, B).

In 1 case, the blood supply of the midportion of the
SCM muscle was provided by a branch of the lingual ar-
tery and the external carotid artery. Both arteries take the
characteristic course around the loop of the hypoglossal
nerve. In this particular case no branch of the superior
thyroid artery was observed.

In 34 preparations we took special attention to
branches arising from the ascending cervical artery. Since
some of these branches are very thin, this step of prepa-
ration was done by means of a microscope. However, in
26 preparations (77%), a few very tiny branches head-
ing toward the SCM muscle could be found.

The lower third of the SCM muscle showed a unique
blood supply. We found a branch of the suprascapular ar-
tery that showed a well-defined topographical course in 24
right (80%) and 25 left (81%) preparations (Figure 2, C).

Figure 1. Schematic illustration of all arteries supplying the
sternocleidomastoid (SCM) muscle. Arrows indicate the estimated borders
between the upper, middle, and lower thirds of the SCM muscle. OCA
indicates occipital artery; ECA, external carotid artery; STA, superior thyroid
artery; ACA, ascending cervical artery; ITA, inferior thyroid artery; SA,
suprascapular artery; and TT, thyrocervical trunk.

The caliber of this artery is comparable with those
of the other main arteries that supply the SCM muscle.
Under cover of the clavicle, it originates from the su-
prascapular artery behind the clavicular head of the SCM
muscle. After ascending for about 1 cm, it bends around
the lateral border of the pretracheal lamina of the cervi-
cal fascia that is attached between the omohyoid muscles.
Running right between the fascia and the SCM muscle
in a medial direction it supplies both heads of the muscle
with several branches (Figure 3). One of these small
muscular branches is constantly found between 2 mus-
cular layers of the clavicular head of the SCM muscle.
Furthermore, there are very tiny branches to the clavicle
and to the sternum. In 2 cases, this suprascapular branch
was found to take its lateromedial course superficial to
the SCM muscle, being covered only by the superficial
cervical fascia and the platysma.

In cases in which the branch of the suprascapular ar-
tery is remarkably thin or does not exist, eitheralonger branch
from the superior thyroid artery descended caudally (4 cases)
orabranch from the transverse or superficial cervical artery
(5 cases each) supplied the lower third of the muscle.

The most important difference between the 2 types
of blood supply (one arising from the suprascapular ar-
tery and the other arising from the transverse cervical ar-
tery) to the lower third of the SCM muscle seems to be
their topography. The branches of the transverse or the
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Figure 2. Arteries supplying the sternocleidomastoid (SCM) muscle in
percentage incidence of supplying vessels (n=61). A, The upper third of the
SCM muscle. 1, 2a, 2b, and 3 refer to the categorization of the branches
arising from the occipital artery (OCA) given in the text. B, The middle third
of the SCM muscle. ECA indicates branches arising directly from the external
carotid artery; STA, branches arising from the superior thyroid artery. C, The
lower third of the SCM muscle. TCA indicates branches arising from the
transverse cervical artery; SCA, branches arising from the superficial cervical
artery; SA, branches arising from the suprascapular artery; and TT, branches
arising directly from the thyrocervical trunk. Right indicates right side of the
neck; left, left side of the neck.

superficial cervical artery have to be expected approxi-
mately 1.5 cm more cranial than that of the suprascapu-
lar artery (Figure 4).

In 2 cases (7%), the artery supplying the lower third
of the SCM muscle arose directly from the thyrocervical trunk.

B COMMENT

In general, our findings are in agreement with the tradi-
tional view that the blood supply of the SCM muscle origi-
nates from 3 main arteries.>">!® However, a main artery sup-
plying the lower third of the SCM muscle has not been
described up to now. Data on the variability and the fre-
quency of the vessels under consideration could not be
found in the literature. The main task of many investiga-
tions on the SCM muscle is to clarify the usefulness of the
muscle as a pedicle flap.>!*!*1619 Since these investiga-
tions are aimed at clinical questions, the detailed descrip-
tion of the SCM muscle’s blood supply seems to be of sec-
ondary importance. Only a few authors have done studies
using cadaver dissection to address this question.'>!° Yet,
the data presented are sometimes incomplete, possibly due
to the small numbers of bodies dissected. The majority of

Figure 3. Preparation of the right side of a neck. The clavicular h
sternocleidomastoid muscle (scm) is cut and held upward. The arrow
indicates the branch of the suprascapular artery (SA), C, clavicle.

L e

Figure 4. Preparation of the left side of a neck. The clavicular head of the
sternocleidomastoid muscle (scm) is cut and held upward. The arrow
indicates the branch arising from the transverse cervical artery (TCA)
bending around the omohyoid muscle (o0); C, clavicle.

investigators, however, cite old textbooks of anatomy.***!

Because the field of plastic and reconstructive surgery has
advanced greatly over the past few decades, descriptions
given therein may no longer be sufficient.

Agossou-Voyenne et al'’ tried to avoid these prob-
lems by investigating the blood supply of 40 SCM muscles
by means of angiography. This method has at least 2 prob-
lems: first, vessels of this size may refuse filling during
angiography unless a selective catheter is used, and, sec-
ond, in our opinion only vessels that are already known
can be reliably described from an angiogram. Therefore,
this method does not seem appropriate for discovering
arteries that have never been described before.

In addition, the variety of applications for the SCM
muscle flap makes it nearly impossible to compare re-
sults with each other. This might be one of the reasons
why there are still doubts about the reliability of the use
of the SCM muscle for reconstructive procedures. Marx
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and McDonald,* for example, who used the SCM muscle
as a muscular or myocutaneous flap for oral and facial re-
construction in 16 patients, described 4 cases of necrosis,
representing a failure rate of 25%. Tivari'? reported 3 fail-
ures of 9 cases, therefore raising the question whether the
vascularity of the muscle is adequate for reconstruction.
Furthermore, he considers the occipital artery to be the ma-
jor blood supply of the SCM muscle and disagrees that split-
ting of the muscle could be an attractive alternative. Ac-
cording to our findings, we do not believe that the occipital
artery is the main source of blood supply to the whole SCM
muscle. Larson and Goepfert' also considered the occipi-
tal artery to be the major blood supply and stated that al-
though the SCM muscle might be used to close pharyn-
gocutaneous fistulae, it is of more limited usefulness than
reported in earlier studies. Furthermore, they report on 4
failures, 3 of which had to be revised, of a total of 12 cases.
Yet, in transferring the whole SCM muscle, they com-
plained about the “bulky flap,” which requires later revi-
sion. As our findings indicate and other authors already have
shown, this problem can be solved by using only 1 head
of the muscle (preferably the clavicular one) for transpo-
sition. Friedman et al,”® who used the SCM muscle for re-
pair of subglottic and tracheal defects, have shown that the
muscle can meet requirements in selected cases. Siemssen
etal,”® who were the first to transfer only the clavicular head
of the SCM muscle, reported 1 case of necrosis of 18 cases,
which seems to be a very good result. Tovi,” following
Siemssen et al’s concept for the repair of laryngeal and tra-
cheal defects, succeeded in all 3 of his cases. Alvarez et al,*
who used a split SCM myocutaneous flap, reported 2 com-
plete failures of 11 cases. They considered this technique
(leaving the sternal head in situ) a viable alternative to other
procedures. One of the most comprehensive descriptions
of muscles used in plastic and reconstructive surgery of the
head and neck is by Conley.'* Although he stated that the
SCM muscle has a limited and specific applicability, he does
not doubt its usefulness overall.> A good overview about
the concept and the outcome of SCM muscle transfer in
various studies has been given by Yugueros and Woods.*
They emphasize the advantages of this technique, but in
contrast to our findings, state that the lower third of the
muscle lacks a constant vascular anatomy.

Additionally, the sometimes inconsistent tax-
onomy of the vessels under consideration in the litera-
ture makes a comparison between the various surgical
procedures even more difficult. For that reason we cat-
egorized the SCM branches of the occipital artery. To es-
timate the frequency of different types of blood supply
to the SCM muscle we determined the percentage inci-
dence of all supplying vessels. Our results indicate that
only the middle third of the SCM muscle shows some
variability in its blood supply. The external carotid ar-
tery and the superior thyroid artery are able to supply
this part of the muscle either together or on their own.
The blood supply of the lower third of the SCM muscle,
however, is quite constant.

B CONCLUSIONS

The demand for plastic and reconstructive surgery has
been increasing quickly within the last years. The SCM

muscle flap represents a considerable opportunity for
reconstructions after resections within the upper aero-
digestive tract. The exact knowledge of the blood sup-
ply of the SCM muscle helps to avoid muscle necrosis
after transposition and will further increase the success
rate of this surgical procedure. Moreover, the unique
possibility of rotating either of the 2 heads of the
muscle allows an aesthetic as well as functionally satis-
factory result.
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