
Introduction

The sternalis muscle is an uncommon anatomic vari-
ation of chest wall musculature. According to Turner,
Cabrolius was the first anatomist to observe the sternalis
muscle in 1604.1 Although the sternalis muscle has been
encountered in the 17th century, recently many articles
have also been reported on the sternalis muscle.2-8

The sternalis muscle is called a normal anatomic vari-
ant and a well-known variation although in most
anatomical textbooks it is insufficiently mentioned.
Although the sternalis muscle has been well described in
the literature, some confusion persists. For instance, it is
presented in Gray’s Anatomy as a variation of pectoralis
major and is called rectus sternalis, whereas in Larsen’s
Human Embryology it is presented as a derivative of the
rectus column and called sternalis muscle.9-10

The sternalis muscle is often bilateral and sometimes
associated with the variation of the pectoralis major mus-
cle.11-13 We report here an example of appearance of the

sternalis muscles with accompanying pectoralis major
muscle variation and review the innervation and homol-
ogy of the sternalis muscle.

Case Report

During dissection of the thoracoabdominal region of
a 56-year-old male cadaver, we encountered three ster-
nalis muscles (one on the right side, two on the left side)
covered by superficial fascia and located anterior to the
pectoralis major muscle.

First sternalis muscle (SM1) was found on the right
side. It originated from the sheath of the right external
oblique muscle, sixth and seventh costal cartilages. It run
upward almost parallel to the sternum and attached to
the left sternalis muscle (SM2) about 2 cm inferior to the
sternal angle (angle of Louis) and 7 cm inferior to the
jugular notch (Figure 1a). Innervation of the muscle was
from the anterior cutaneous branch of the sixth inter-
costal nerve (Figure 1b).
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Second sternalis muscle (SM2) was located on the left

side. It originated from the sheath of the external oblique

muscle and ran upward. Some fibers of the sternocostal

part of the left pectoralis major muscle were also

attached to the tendon of the SM2 (Figure 1). A fan-

shaped tendon of this muscle attached to the body of the

sternum and to the SM1 to form a common tendon. The

common tendon of SM1 and SM2 then attached to the

sternal head of the right sternocleidomastoid muscle.

Furthermore, before the common tendon attached to the

sternal head of the right sternocleidomastoid muscle,

some fibers of the sternocostal part of the pectoralis

major muscle attached to common tendon of the ster-

nalis muscles (Figures 2a and 2b). Innervation of the

second sternalis muscle was also from the anterior cuta-
neous branch of the sixth intercostal nerve. The inter-
costal nerve entered into the sternalis muscle from medi-
al to lateral direction (Figure 2c).

Third sternalis muscle (SM3) was a fleshy band and
observed in the left side. It originated from the same area
where the SM2 originated. It ran upward, laterally, and
finally fused to the fibers of the left pectoralis major
muscle (Figure 2c). The innervation source of this mus-
cle could not be traced.

Discussion
The sternalis muscle is a fleshy band of longitudinal

fibers of varying length and width, located close to and

Figure 1. Photograph of the pectoral region of  the
case. (a) Three sternalis muscles and their attach-
ments. (b) Innervation of the right sternalis muscle.
SH: sternal head of the left sternocleidomastoid mus-
cle; SM1: first sternalis muscle; SM2: second sternalis
muscle; SM3: third sternalis muscle; *: Fibers of the
pectoralis major muscle attaching to the tendon of
the second sternalis muscle; arrowhead: twig of
anterior cutaneous branch of the sixth intercostal
nerve.
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generally parallel to the sternum. When typical, it arises
from the sheath of the rectus abdominis muscle, aponeu-
rosis of the external oblique muscle, pectoralis major
muscle, or costal cartilages and ends above onto the
upper costal cartilages, manubrium, or may be joined to
the sternal head of the sternocleidomastoid muscle.9 In
the present case, the common tendon of the two sternalis
muscles attached to the sternal head of the left stern-
ocleidomastoid muscle.

The incidence of the sternalis muscle varies widely

between nationalities. Its reported incidence is 4% to

7% in the white population, 8.4% in the black popula-
tion, and 11.5% in the Asian population.11 In some pop-
ulations such as Taiwanese, the incidence may be as low
as 1%.14-15 In Turkish population, the incidence was
reported as 9.3%.16 When the sternalis muscle accompa-
nies partial or complete congenital absence of the pec-
toralis major muscle, it may achieve significant size.17

Although the sternalis muscle has been encountered
since its first description in the 17th century, the deriva-
tion and nerve supply of the sternalis muscle have been a
conundrum for many anatomists. Many authors assumed

Figure 2. Close view of the pectoral region of the
case. (a) Three sternalis muscles and their attach-
ments. (b) Common tendon of the sternalis muscle
attaching to the sternal head of the sternocleido-
mastoid muscle. (c) Innervation of two sternalis mus-
cles. CT: common tendon of the sternalis muscles;
PM: fibers of the pectoralis major muscle attaching
to the common tendon of the sternalis muscles;
SM1: first sternalis muscle; SM2: second sternalis
muscle; SM3: third sternalis muscle; arrowheads:
twig of anterior cutaneous branch of the sixth inter-
costal nerve.
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the sternalis muscle to be derived from neighboring
muscles, such as pectoralis major muscle,12,18-19 rectus
abdominis muscle,20-21 sternocleidomastoid muscle,20-21

panniculus carnosus,15,22 and external oblique muscle.23

According to Turner, it is presented in man as a result of
atavism of the fascicles of the pectoralis cutaneous mus-
cle of lower animals.1 Sadler described it as a part of a
ventral, longitudinal column of muscle arising at the
ventral tips of the hypomeres.24 Ruge considered the
sternalis muscle to represent a vestige of the cuticular
muscle of mammals that constitutes the great subcuta-
neous muscle of the trunk; it also presents in man in the
form of the axillary arch.18 Barlow claims that the ster-
nalis muscle represents the remains of the panniculus
carnosus.22 In the present case, three sternalis muscles
were found to be covered by superficial fascia of the
anterior thoracic region. For that reason, a derivation of
the sternalis muscle from the panniculus carnosus cannot
be excluded.

Majority of sternalis muscle are supplied by inter-
costal nerves.13-15,20-22,25 Additionally, participation of the
pectoral nerves has also been reported.26 O’Neill and
Folan-Curran reviewed the literature and found that 55%
of the sternalis muscles were innervated by branches of
the internal and external thoracic nerves, 43% by branch-
es of the intercostal nerves and 2% both from the inter-
costal and thoracic nerves.13 In their case, the sternalis
muscle was innervated by the intercostal nerve. The
question of the double innervation of the sternalis muscle
was addressed by Kida and Kudoh.12 Kida et al. reported
some difficulties for finding the innervation source of the
sternalis muscle.26 They suggest that it is difficult to find
the twigs from the pectoral nerves supplying the sternalis
muscle since when the lateral rim of the sternalis muscle
has been clearly dissected, the very fine twigs, easily con-
fused with the connective tissue, are almost always
removed or damaged. In the present case, two sternalis
muscles were innervated by the intercostal nerves. The
intercostal nerves entered into the sternalis muscles from
medial to lateral direction. Additionally, the innervation
source of the third sternalis muscle could not be traced
due to small size of the muscle and may be due to some
difficulties reported by Kida et al.26

O’Neill and Folan-Curran reported the direct con-
nection of muscle fibers between the sternalis and pec-
toralis major muscles.13 Additionally, Kida et al. reported
the partial absence of the sternocostal portion of the pec-
toralis major muscle.26 They suggested that the close rela-
tion of both muscles might show their origin, although a
connection of muscle fibers did not always indicate a
muscle origin. They supported the opinion of the ster-
nalis muscle derivation from the pectoralis major muscle. 

Shinohara reported three laws (migration, fusion and
separation) on nerve-muscle specificity.27 In the law of
migration, the nerve is regarded as an indicator of the
route along which the muscle mass originated and
migrated (i.e. diaphragm). In the law of fusion, when a
muscle is supplied by two different nerves, this muscle is
considered to have been formed by fusion of two muscle
mass, each of which was originally supplied by a separate
nerve. Some muscle, e.g. the external oblique, are sup-
plied both from the superficial and deep surfaces, and
this dual surface supply is interpreted as suggesting that
the muscle is a composite muscle. According to the law
of separation, two different muscles supplied by a single
nerve are considered to be derived from a single muscle
mass (i.e. common muscle mass for the sternecleidomas-
toid and trapezius muscles). We think that further stud-
ies should be performed to clarify the derivation of the
sternalis muscle on the view of these laws.

Sternalis is not only a rare muscle variant; it may have
important clinical significance. The sternalis muscle is
occasionally imaged on mammography, magnetic reso-
nance imaging, or computerized tomographic scans.3,28-29

During routine mammography, sternalis muscle may be
visible as an irregular structure medially on the cranio-
caudal projection. It may be seen in the medial aspect of
the breast on the craniocaudal view as a density with an
ill-defined margin and can give rise to diagnostic confu-
sion with a breast cancer.28 Four cases were encountered
among approximately 32.000 mammograms, stimulated
by an index case who underwent open surgical biopsy for
a presumed breast mass, actually a sternalis muscle. It is
interesting to note that the frequency of sternalis muscle
(~0.01) established by these authors is very different
from the sectional frequency of woman given by
Barlow.22 The rarity of sternalis muscle in the above radi-
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ological investigation could be explained not only by the
more common unilateral occurrence of this muscle so
that it is often unrecognizable on mammography, but
also by a possibly real lower frequency in females.22,30 We
think that the existence of such complex arrangement of
the sternalis muscle as in our case should not be over-
looked in the surgical and diagnostic procedures.
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