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Summary

Sternalis is an anomalous muscle found occasionally in the anterior part of the thorax. During
routine dissection sternalis muscle was found in a male cadaver. This rare anatomic variant is
reported in 8% of the population. In the present case, the muscle was found bilaterally, placed
obliquely on either side of the sternum. It originated by tendinous fibres from the lower costal
cartilages and inserted to the manubriosternal junction. The right side muscle was well devel-
oped whereas the left one was reduced in size. The pectoralis major and minor were normal.
The knowledge of sternalis is important for radiologists and surgeons.
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Introduction

The sternalis muscle is a rare anatomic variant, which was reported by
Cabrolio (1604) in his book Anatomes Elenchus Accuratissimus. The sternalis
muscle was formally described by Du Puy (1726). According to Turner (1867),
Boerhaave gave a detailed description of this muscle. Since its initial discovery
it has been called musculus sternalis, presternalis, rectus sternalis, sternalis bruto-
rum or thoracicus.

This muscle has been just mentioned in Gray’s anatomy as rectus sternalis, a
variation of pectoralis major (Salmons, 1995), and in Langman’s Essential Medical
Embryology as sternalis, a derivative of rectus column (Sadler, 1995).

The sternalis muscle may be unilateral or bilateral. Its origin may be from
sternocleidomastoid muscle (Blees, 1968), pectoralis major (Novakov, 2008), rectus
abdominis (Blees, 1968), panniculus carnosus (Barlow, 1935) or external oblique mus-
cle (Testut, 1884). Here we report a case of bilateral sternalis muscle and discuss
the importance of this muscle in breast surgery and mammography.
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Methods

Twenty-five cadavers fixed in formalin for dissection were studied along 3 years
in the dissection laboratory of Chettinad Hospital & Research Institute, Chennai,
India. The cadavers were dissected as part of the undergraduate curriculum in the
Medical College. All the cadavers were neatly dissected and the pectoral region was
exposed, studying the muscles, nerves and vessels. The length and width of variant
muscles were measured using calipers.

Results

Among 25 cadavers studied in three years, one presented sternalis muscle bilater-
ally, though asymmetrically. The cadaver was of a 55 year old male. The muscle was
found in parasternal position, anterior to the pectoralis major and beneath the superfi-
cial fascia (Fig. 1).

Both muscles inserted cranially to the manubriosternal junction (sternal angle)
and were innervated by the 6t intercostal nerve. The right muscle originated from
the 7th and 8™ ribs, the corresponding cartilages and the external oblique aponeurosis.
It measured 10.5 cm in length and 2 cm in width. The left muscle originated from the
7t rib and costal cartilage and the external oblique aponeurosis. It measured 6 cm in
length and 0.8 cm in width.

Figure 1 - Photograph showing bilateral presence of sternalis muscle having its origin from the sternal
angle. PM, Pectoralis Major; SM1, Sternalis Muscle - right; SM2, Sternalis Muscle - left; SA, Sternal Angle.
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The right muscle was better developed than the left one. Some fibres of insertion
of right sternalis blended with the sternal origin of the left pectoralis major. The left
sternalis ended with a thin tendon. No other variations were encountered in the pec-
toral region of the cadaver which bore the sternalis muscle.

Discussion

The sternalis, an anomalous muscle, may belong to the group of pectoral mus-
cles, since it is located in the anterior chest wall, or may derive from abdominal mus-
cles since it shows the same direction of fibres as the latter muscles. The incidence is
reported between 3% and 6% irrespective of sex. According to Barlow (1935), the inci-
dence is 11% in Asians, 6% in Afro-Americans, 2% in Europeans. Incidence reported
in Indian population is 4-8% (Shah AC, 1968). The incidence of sternalis in cases of
anencephaly has been reported to be 48 %. (Schaeffer JP, 1942)

Although it was discovered in the 17t century by Cabrolio, the development of
this muscle remains elusive. Turner (1867) described it as a form of atavism, corre-
sponding to the pectoralis cutaneous of lower animals. According to Ruge ( 1905), it is
a vestige of the cuticular muscle of mammals which are present subcutaneously in
trunk, also seen in humans in the form of the axillary arch. Clemente (1985) said it as
a misplaced portion of pectoralis major. Sadler (1995) interpreted it as part of the ven-
tral longitudinal muscle column arising from the ventral lips of hypomeres. Accord-
ing to Barlow (1935), it represent a remain of panniculus carnosus. Kumar et al. (2003)
reported bilateral presence of sternalis accompanied by the absence of the sternal
head of pectoralis major.

In our case the muscle was found in the pectoral region distinct from other
muscles. It was not continuous with the abdominal muscle either. The fibre direc-
tion was same as that of the abdominal muscles and perpendicular to the pectoral
muscle. Therefore we would exclude that it is part of pectoral muscles and rather
agree with Sadler (1995) that it as part of the ventral longitudinal column of mus-
cles which during evolution has lost significance; indeed it does not seem to serve
any function.

Existing literature states that 55% of sternalis are innervated by branches of
internal or external thoracic nerves, 43% by branches of intercostal nerves and 2%
by both intercostal and thoracic nerves (O’'Neill and Folan-Curran, 1998). Innerva-
tion by pectoral nerves has been occasionally reported. The muscle serves no func-
tion but it may be confusing for the clinician as it may lead to misdiagnosis of
breast tumors in mammograms, where it appears as a density with an ill defined
margin on the medial aspect of breast in craniocaudal projection. Harish and
Gopinath (2003) studied 1152 patients undergoing radical mastectomy and iden-
tified the muscle in eight patients: the incidence percentage is much lower than
that reported by Shah (1968). The probable reason for such low incidence might be
due to random selection of subjects for the study. This muscle may be relevant to
surgery and mammography with respect to dissection planes and the location of
internal mammary nodes.
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