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The sternalis muscle (SM), as known as rectus sterni, is an anomalous structure that
lays at the anterior thoracic wall, which can be visualized as a unilateral or bilateral
muscle. In this article, we report the existence of two SM’s in a male fetus that
aged 25 weeks. Despite the poor knowledge about proximal and distal attachments,
vascularization and innervation of the SM, this structure can be the cause of
different clinical implications. The presence of the SM can be wrongly interpreted
by professionals as tumors at the anterior chest wall during mammographies and
provoke electrical alterations at eletrocardiographies. The previous knowledge of the
characteristics of the SM is crucial, as long as it allows professionals to correctly
make the differential diagnosis between that muscle and benign or malign tumors at
the anterior chest wall. In addition, since SM is known by surgeons, it can be used at
breast reconstructive procedures.
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Introduction
At the present time, the study of anatomical variations is seen
as an important tool in medical practice, as long as it increases the
assertiveness of diagnosis and the number of surgical possibilities.
The SM, as known as “rectus sterni muscle”, is considered a
supernumerary structure1 located at the anterior and medial part of the
thorax, near the pectoralis major muscle.2 The SM appears at about 3
to 8 per cent of global population, being unilateral in 2 to 8 per cent
of the findings and having less prevalence of bilateral mode (1.7%).3
The SM was registered for the first time by Barthelemy Cabrol at 1604
and described by Du Puy, 122 years later.4–6 The study of SM provides
background for doctors and other health professionals to make the
correct differential diagnosis between that muscle and tumors during
mammographies.1,7 Furthermore, after being informed about the SM,
surgeons can use it in reconstructive breast procedures.8,9 Therefore,
our aim is to report the existence of a bilateral SM at an human fetus.

Figure 1 Anterior view of the dissected chest wall, with delimitation of the
sternalis muscles.

Case report

Discussion

During routine dissection of a 25.7 weeks-old male fetus at the
anatomy laboratory of the Federal University of Sergipe, Brazil, after
superficial thoracic fascia removal, two SM (Figure 1) were identified
at the anterior region of the thorax, over the pectoralis major muscle.
The proximal attachments of both SM’s were the sternal heads of
the sternocleidomastoid muscles at both sides, next to the jugular
notch. The distal attachments of the right SM were the fifth, sixth
and seventh costal cartilages and costochondral junctions while those
of the left SM were attached to the sixth, seventh and eighth costal
cartilages and costochondral junctions. The morphometric data was
organized at Table 1.

The embryonic origin of the SM is widely discussed, and the largest
consensus is that the SM originates from adjacent muscles, such as
the rectus abdominis, pectoralis major and sternocleidomastoid.10,11
Other authors even suggest that its origin can be differentiated by
its innervation, which occurs either by the medial or lateral pectoral
nerves (51.9%)7 or intercostal nerves (43.1%).11 There are also reports
of SM innervation made by the cutaneous branches of anterior
intercostal nerves.2 In our case, it was not possible to delimit such
neural structures, event that was also reported by Raikos et at.8 and
Sasmal et al.7 Furthermore, the SM vascularization is poorly reported,
but some authors suggest that the blood supply is made by the branches
of the internal thoracic artery.2,12

Table 1 Morphometry of the sternalis muscles in millimeters
Dimension

Hemithorax

Width

Right

Left

Proximal third

4.02

3.72

Middle third

8.51

6.24

Distal third

7.70

6.11

Length

30.05

31.59
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The SM is considered a rare variation,1,10,13 and it presents variable
incidence between sexes10,14 and ethnic groups. For Bergman et al.15
the incidence rate is between 4% and 7% in white people, and about
8% in black and 11% in asians.4 The presence of the SM may be
unilateral or bilateral,10 with the former being the most prevalent16
and, in some cases, up to two times its bilateral presence.15 In our case,
the SM was also found bilaterally located in front of the pectoralis
major muscle.
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Regarding the proximal attachment of the SM, we observed
that it was in continuity with the tendon of the sternal head of the
sternocleidomastoid muscle. This fact was also observed by several
authors7,8,10,11,17 but variants have also been found as the proximal
attachment of SM may be adherent to the pectoralis major fascia,8 to the
aponeurosis of the external oblique muscle of the abdomen,8,17 to the
manubrium sterni3,18,19 or to both sternal heads of sternocleidomastoid
muscles, resulting in a y-shaped tendon.15 As to its distal attachment, it
can be found both at the level of the xiphosternal joint in continuity with
the sheath of the rectus abdominis muscle10,17 and in the aponeurosis
of the external oblique muscle of the abdomen8,18 or in the 5th to 7th
costal cartilages,1,6,8,19 which was also found in our study. In adults,
the shape of the SM may be fusiform10,20,21 or peniform formation,8,10,18
which was found in our and other fetal dissections.3,22
The morphometry of the SM is quite variable in adults, and its
length ranged from 100 to 230mm on the right side and 135 to 260mm
on the left. In addition, its average width was 25mm and 44mm on
right and left sides respectively.6,7,10,18 These measures differed
substantially from those in our findings, once our measurements were
made on muscles of a 25-week-old human fetus.
Although some authors have said that the SM has no function,5
there are evidences that its presence helps in the elevation of the lower
portion of the pectoralis major,17,19 and also plays a secondary role
in the elevation of the lower ribs.15 Clinically, the presence of SM
usually does not produce painful or touchable symptomatology, and
its finding occurs during mammographies or surgeries. Since it is an
accessory muscle in contraction, the SM can be confused with a hernia
of the pectoralis major muscle,9 besides producing alterations in the
electrical activities in electrocardiographic exams.5,7 And, even its
size being small and usually without any significant symptomatology,
there are reports that show pain to the chest palpation.23,24
The SM can be identified on imaging examinations, such as
Magnetic Nuclear Resonance or Computed Tomography, as well as
being visible by ultrasound.23 But still, it can be the cause of problem
diagnosis on physical examination, being mistaken for lumps or
tumors in mammograms.10,25 In addition, the SM can be a solution to
cover and fix breast prostheses or to assist in reconstructive surgeries,
such as fills after mastectomies or in the repair of muscular defects.7,16

Conclusion
The SM is a muscle variation of the anterior portion of thoracic
wall that may be unilateral or bilateral, with variable insertions,
morphologies and morphometries. Because it is rarely known by
surgeons, radiologists and medical students, its description in anatomy
books is very important for health professionals, helping in differential
diagnosis of breast tumors and in plastic and reconstructive surgeries.
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