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Abstract

A supernumerary muscle mass corresponding to a right sternalis muscle was found in the anterior chest wall of a 67-
year-old Spanish female cadaver during a routine anatomical dissection class. The sternalis muscle is unknown for many
medicine and health sciences undergraduate students because it is not included in basic texts on human anatomy.
Consequently, this muscle is often unknown even in clinical practice and, in most cases, it is found in a living subject
during radiological examination (sometimes leading to diagnostic error) or during thoracic surgery. In the latter case, it
may be used for reconstruction in plastic surgery.

This paper intends to bring attention to this muscle, which, despite being an infrequent anatomical variation, is not rare,
and to raise awareness about its clinical importance. It is, therefore, crucial to know about its possible presence in the

human body.
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Introduction

The sternalis muscle is a small inconstant muscle
located in the anterior thoracic wall, superficial to the
pectoralis major and the sternum. It was first reported by
Bartolomeu Cabrolio in his book Anatomes Elenchus
Accuratissimus in 1604. Du Puy described it with more
detail in 1726. In 1867, Turner [1] provided a very
detailed description of the muscle and classified it
according to its format within the human body. He even
found similarities with the cutaneous pectoris of lower
vertebrates. Later, Jelev [2] published a review regarding
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the prevalence of the muscle in various populations and
introduced a classification based on its morphology and
insertions. The sternalis muscle has received many
different names: sternalis, episternalis, parasternalis,
presternalies, rectus sternalis. Some authors suggest the
nomenclature rectus thoracis, owing to its unique
orientation in the anterior thoracic wall and its continuity
with the ventral longitudinal sheet of trunk muscle [3].
Nonetheless, nowadays, most of the scientific community
uses the term “sternalis muscle” to refer to this
anatomical structure. The present report corresponds to
the incidental finding of a right sternalis muscle, which is
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presented due to its importance for daily clinical and
surgical practice.

Sternalis Muscle

During a routine anatomical dissection class that was
part of the undergraduate curriculum in medical college, a
supernumerary muscle mass corresponding to a sternalis
muscle was found in the thoracic region. The muscle
belonged to a 67-year-old Caucasian female cadaver from
the Human Anatomy and Embryology Laboratory of the
Department of Surgery and Medical and Social Sciences of
the University of Alcalg, in Alcald de Henares (Madrid,
Spain). The cadaver was fixed with the new conservation
technique Green Fix® (a new formaldehyde-free fixative.
It is a colourless, non-toxic solution, suitable for all kinds
of tissue fixation, that allows for formalin replacement in
laboratories). All dissections carried out in our laboratory
meet the regulations approved by the Faculty of Medicine
of the University of Alcald. Following Testut’s technique,
and once the skin of the anterior thoracic wall had been
removed, a muscle appeared in the right hemithorax, with
the fibres parallel to the lateral border of the sternum
(parasternal location) and located underneath the
subcutaneous tissue and in front of the pectoralis major’s
fascia (Figure 1). It was 8.5cm long and 3 cm wide,
measured by means of a Vernier calliper. The upper
insertion lay on the right half of the sternal manubrium’s
anterior face and the inferior fibres inserted in the
aponeurosis of the external abdominal oblique muscle.
Both insertions involved very short aponeurotic fibres.

Figure 1: Photograph of the anterior thoracic wall
showing a right sternalis muscle lying parallel to the
lateral border of the sternum on the right side; left
side not found. RSM: Right Sternalis Muscle. PM:
Pectoralis Major.
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Discussion

The sternalis muscle is present in approximately 4% of
the population [2,4,5], although its prevalence is directly
influenced by gender. According to the figures contained
in the literature, its prevalence is higher in women than in
men. This is our case and other authors’ [6-9]. Regarding
ethnic group, it is more frequent in Asian population [6],
especially in Indian population [2].

The sternalis muscle found conforms to the
morphological characteristics described by Jelev [2] for
this muscle; it corresponds to the I1 type of their
description (simple unilateral belly). Its format is similar
to that reported by other authors in the literature:
unilateral [3,10-14], fusiform [14], in the right
hemithorax, in a parasternal position and with the fibres
parallel to the sternum [15] and superficial to the
pectoralis major and its fascia, its fibres not being in
continuity with fibres of any other adjacent muscle [13].
The bilateral sternalis muscle is more uncommon
[8,11,16] and, in case it appears, it is usually asymmetric,
with the right side better developed than the left one [17].
The most uncommon variation is a digastric sternalis
muscle [18]. The presence of the muscle has been
revealed during cadaveric dissection in medicine schools
[10-14,16,19-23] that are in the literature as case reports.
Its presence is usually asymptomatic, although one
symptomatic case with long-term pain in the parasternal
region has been described [24]. It may even produce
alterations in the external aspect of the thorax, such as
breast asymmetry or deviation of the ipsilateral nipple-
areolar complex [25]. Moreover, the sternalis muscle can
coexist with vascular variations of the kidney, the testicle
or the adrenal gland, and even positive correlation with
anencephaly in foetuses has been reported [26].

The unawareness of the possible existence of the
muscle may lead to difficult clinical situations, such as
simulation of a malignant neoplasm in the mammogram
[5] or alterations in the electrocardiogram [27]. In the last
few years, the muscle has been detected more frequently
due to the advance in diagnostic imaging techniques,
despite ultrasonography and mammography, used in the
examination of patients with breast pathologies, not being
able to detect the presence of the muscle [28].
Nevertheless, the magnetic resonance imaging (MRI) or
the multidetector computed tomography, which are very
widely used, can reveal it [18,24]. In many cases, it has
been found during a radical mastectomy in breast cancer
patients [9,26]. Moreover, the depth of the breast lymph
nodes may vary due to the muscle’s presence [5]. Once
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the muscle is found, its existence should be recorded in
the patient’s medical history [29].

In case of breast surgery, the surgeon may act
differently depending on his/her awareness or not of the
muscle’s existence. When detected intraoperatively
during breast surgery, it should ideally be removed
together with the complete breast tissue [6,9], although
some authors state that its removal will not improve the
patient’s prognosis or survival [28]. On the other hand,
when detected before surgery, it can be used in onco-
plastic surgical procedures as a muscular flap [21,25].
Although the function of this muscle may be trivial for
some authors [22], others (while considering it unknown)
suggest that it may work as an accessory muscle of
inhalation, raising the lower part of the anterior thoracic
wall and a few consider it useful in reconstruction surgery
of the head and neck [10,13,19,22,26].

There is still controversy about poorly known aspects
of the sternalis muscle, such as its origin: some
researchers, based on the innervations found (by the
pectoral nerves), support the idea that it is a muscle
derived from the pectoralis major [30], since the presence
of the sternalis muscle is usually associated with an
atypical development of the pectoralis major [16] or a
partial absence of this muscle [13,31]. For others, it has its
origin in the rectus abdominis if the innervation is
supplied by the intercostal nerves [2,3]. In any case, it
seems clear that the innervation derives from the
intercostal nerves, the pectoral nerves or both
[13,14,19,26,31]. For Jelev [2], vascularisation was
supplied by perforating branches of the internal thoracic
artery; however, in our case it was not tried to prove
vascularisation or innervation, probably damaged when
separating the muscle on its lateral margins. Nowadays,
very few texts on medical education or human anatomy
refer to the sternalis muscle [30,32-34]. Therefore,
although anatomists are the professionals who know it
most deeply, future practitioners and other health
sciences students graduate without knowing about this
muscle mass with important clinical and surgical
implications, given the advance in surgical and diagnostic
imaging techniques.

Conclusion

The presence of the sternalis muscle is revealed during
dissection classes in medicine schools, when using
diagnostic imaging techniques or during surgical
procedures, mostly regarding breast pathologies. We aim
to contribute to its knowledge by internists,
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gynaecologists, radiologists and surgeons. Practitioners
must be aware of this possible anatomical variation in
order to avoid diagnostic errors and the unnecessary use
of other more bloody or aggressive diagnostic techniques
for the patient.

Due to the possible consequences derived from the
existence of the sternalis muscle, we propose that this
muscle is not only mentioned, but described in detail in
current texts on human anatomy, among others, in order
to raise awareness about it also among health sciences
undergraduate students.
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