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ABSTRACT

Background: Rectus sternalis is considered as an unusual accessory or supernumerary muscle which appears
either unilateral or bilateral in the anterior thoracic wall of human beings. It varies in length, breadth, thickness
and incidence among different races and in both sexes. Regarding its origin and insertion still a clear conclusion
has not been reached because some authors says it originates and ascends for insertion while some of them
opines it originates and descends for insertion. Clinically, its presence also leads to false diagnosis such as
Breast tumours, lipoma etc.

Aim of the study: To find out the presence of Rectus sternalis muscle in the anterior chest wall during routine
dissection.

Materials and Methods: 37 well embalmed and preserved cadavers of both sexes which is used for routine
dissection to Phase-I MBBS students were taken into condideration. The pectoral region on either side of sternum
was dissected in layers and visualised for the presence of Rectus sternalis.

Results: Among 37 cadavers dissected, Rectus sternalis was found in the pectoral region of a male and a
female cadaver. In male it appeared bilateral, whereas in female it is unilateral. In both the cases it lie superficial
to pectoralis major.

Conclusion: The incidence of Rectus sternalis reported from our study was 5.4%. In the earlier days it lead to
misdiagnosis and made great challenge to radiologists and surgeons, but now-a days with advancement in
imaging techniques its presence can be detected clearly thus avoiding unnecessary expenditure and invitro
techniques. Clinically it is also used as pedicle flap in breast reconstructive surgeries.
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INTRODUCTION interest to anatomists, but also alarms the

Getting an unusual anatomical variation surgeons, radiologists and other medical
during routine dissection not only provokes personnel what function or dysfunction does
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it may produce or how it appears on imaging
studies and it mimics what. One such
variation is Rectus sternalis which is an
accessory or supernumerary muscle seen in
the anterior chest wall on either side of the
sternum overlying the Pectoralis major muscle.
Rectus sternalis has been simply called
Sternalis or Episternalis or Presternalis or
Rectus thoracis and Superficial Rectus
abdominis [1] Costa pointed out from his
study [2] this muscle has been termed
‘abdomino-cutaneous’ by Klein; ‘abdomino-
guttural’ by Duges; ‘sternalis brutorum’ by
Kuhff and ‘cutaneous pectoris’ by Zenker. This
muscle was first reported in 1604 by Cabrollius
and its description was given in the year 1726
by Dupuy [3-6]

Rectus sternalis is found to be reported in both
sexes, but more commonly in women,white-
skinned individuals and its occurrence is mostly
unilateral as compared to bilateral. Its length,
breadth and thickness also varies with higher
incidence being reported in Chinese and lower
in Taiwanese [7]. Based on the origin, it has
been called by various names such as
Sternocleidomastoid,Pectoralis major,Rectus
abdominis or a remnant of Panniculus
carnosus [8] Based on the innervation the
authors opine that Rectus sternalis could be a
part of Pectoralis major or a part of Rectus
abdominis.

MATERIALS AND METHODS

Based on the standard dissection techniques
of Cunningham manual, 37 well embalmed
cadavers which was preserved and stored in
formalin tanks in the Department of Anatomy,
Karpagam faculty of Medical Sciences and Re-
search, Coimbatore, Tamilnadu, South India,
were utilised for routine dissection classes to
Phase | MBBS students. The study was carried
over a period of 3 years and 6 months. The
Pectoral region was dissected in layers, such
that after reflection of skin and superficial
fascia,muscular variation if any was observed
carefully particularly in the parasternal region
which was traced from its origin to insertion,
its innervation was viewed, its length,
breadth and thickness were measured using
digital caliper / measuring scale and adequate
photographs was taken.
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RESULTS

Out of 37 cadavers dissected (22 males and 15
females) all belonging to indian origin, Rectus
sternalis muscle was found to be present in
two cadavers of which one was male and the
other was female respectively.

Case 1: In the female cadaver aged around 45
years, a unilateral Rectus sternalis muscle on
the Right Pectoral region was identified. It is
fleshy in the middle and tendinous in the up-
per and lower parts. Its length, breadth and
thickness measured was 11cm, 1.5cm (mid part
of muscle) and 0.35cm respectively. It is
parasternal in position, lying deep to the skin
and superficial fascia but superficial to the
pectoralis major and its covering fascia.

Inferiorly it arises by few tendinous slips from
the aponeurosis of external oblique muscle
and also from the fascia overlying the pecto-
ralis major muscle at the level of right 5th and
6th costal cartilage. Then it passes upwards in
a slightly oblique manner and at the level of
right 2nd costal cartilage it becomes narrow
and tendinous ascends vertically over the ster-
num and ends by blending with tendinous fi-
bers of sternal head of Sternocleidomastoid
muscle of both sides.

RIGHTSIDE |ma

Fig. 1(A): Shows Unilateral Rectus sternalis in Right pec-
toral region of a female cadaver.

RIGHT SIDE

Fig. 1(B): Shows Unilateral Rectus sternalis in Right pec-
toral region of a female cadaver.
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Case 2: In a well built male cadaver aged
around 65 years, Rectus sternalis muscle was
identified bilaterally in the pectoral region
lying deep to the skin and superficial fascia
but superficial to the pectoralis major muscle
and its covering fascia.

On the left pectoral region, it appears as a
thin narrow fleshy strip measuring about 4cm
in length, 0.4cm in breadth and 0.2cm in
thickness. Throughout its entire extent it
appears fleshy and was of same breadth.
Inferiorly it arises from the fascia overlying
the pectoralis major muscle 1.5cm away from
the left border of sternum at the level of left
5th costal cartilage and ascends vertically for
about 3.5cm over the pectoralis major muscle,
and ends superiorly by blending with the left
pectoralis major muscle and its covering
fascia at the level of left 3rd costal cartilage.

On the right side, the Rectus sternalis
measured 17cm in length, 3cm in breadth and
0.6cm in thickness. Inferiorly it is fleshy,
arising from the aponeurosis of external
oblique muscle and pectoralis major and its
covering fascia at the level of right 6th and
7th costal cartilage then runs vertically
upwards in front of pectoralis major a little
lateral to the right border of sternum and at
the level of right 2nd costal cartilage it abruptly
turns at an acute angle towards left and ends
superiorly by blending with the clavicular
fibers of pectoralis major and the sternal head
of Sternocleidomastoid muscle of both sides.

—
TPge LEFTSIDE

. f e T Y . .
Fig. 2(A): Shows Bilateral Rectus sternalis in a male ca-
daver.
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Fig. 2(B): Shows Bilateral Rectus sternalis in a male
cadaver

DISCUSSION

Rectus sternalis is found to be reported in both
sexes with an incidence of 8.7% in females and
6.4% in males [9]. It has been reported mostly
as unilateral occurrence rather than bilateral.
The incidence in blacks is 8.4% which is slightly
higher than whites varying from 4-7%. Previ-
ous studies described a higher incidence in
Chinese population with 23.5% and lowest in
Taiwanwese with 1%.Among indian population
the incidence varies from 4 -8% [10]. The
incidence depends on sex,race and ethinicity
such that in Europeans - 4.4%, Africans - 8.4%
and Asians - 11.5%. It can be unilateral or
bilateral with an average incidence rate of
3 -6%[11]. An overall incidence of 0.69%
among indians has been reported during
modified radical mastectomy. Pichler stated
that the whole year in dissection hall got
ended up without the occurrence of Rectus

sternalis [12]. Sarikcioglu from their studies
reported the incidence of 3 Rectus sternalis
muscle in a single cadaver of which one on
Right pectoral region; two on Left pectoral
region [13] whereas the study reported by
Ramachandran Kalpana and Kothandaraman
Usha 3 Rectus sternalis muscle was seen on
the Right pectoral region [14]. In the present
study, Rectus sternalis was found in both sexes
with unilateral and bilateral occurrence and
the incidence was 5.4% which nearly coincides
with the study made by Nisha who reported
unilateral and bilateral occurrence with an
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incidence of 5% and Shah AC presented an
incidence of 4 - 8% in indians. Ruge in 1905
reported Rectus sternalis in the subcutaneous
part of the trunk which is considered vestige
of cuticular muscle of mammals[15]. Clemente
in 1985 described the misplaced portion of
pectoralis major as sternalis [16]. Barlow stated
it as a remnant of panniculus carnosus [17].
Sadler in 1995 explained that it arises at the
ventral tips of hypomeres as a part of ventral
longitudinal column muscle and its represen-
tative include infrahyoid muscle in the neck,
Rectus abdominis in the abdomen while in the
thoracic region it gets disappeared but
occasionally present in the form of Rectus
sternalis [18], this concept supported the fact
that Rectus sternalis fibers are continuous with
either Sternomastoid or Rectus abdominis or
both. Hung made a concept that Rectus
sternalis is formed from cleavage or unusual
migration of pectoral muscle [19]. Snosek et
al quoted from his studies that Bergman et al
described Rectus sternalis is due to distur-
bance in normal process of development of
pectoralis major that include variation similar
like pectoralis minimus, pectoralis tertius,
infraclavicularis, chondroepitrochlearis [20].
From the studies made by Harish, Gopinath,
the separated fibers of pectoralis muscle form
sternalis, this is supported by the evidence of
innervation that pectoral nerve supplies both
the muscles [11]. Cunningham declared that
aberrant,displaced and rotated segment of
pectoralis muscle mass form sternalis [21].

Some connections found to exist between
sternalis and pectoralis major and these
connections vary from small muscle fibers to
large fascicles and that could have produced
by partial or incomplete rotation of pectoralis
major segments. These segments cannot
fulfill pectoralis major and such segments if
they get displaced and migrated from their
normal position they can make connections
with Rectus abdominis inferiorly or superiorly
with sternocleidomastoid [22, 23]. Our study
strongly agree with the above mentioned
embryological aspects.

Regarding the origin and insertion of Rectus
sternalis, various views are proposed by many
authors. According to Jelev, this muscle arises
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from sternum or intraclavicular region and gets
inserted into rectus sheath,costal cartilge,
lower ribs or external oblique aponeurosis, but
Gray’s Anatomy described this muscle
originates from lower costal cartilages and
rectus sheath undergoes an ascending course
and ends by blending with sternocleidomas-
toid or gets attached to upper sternum or
costal cartilages. Another view given by some
authors are it originates from nearby muscles
such as sternomastoid, pectoralis major,
rectus abdominis and panniculus carnosus and
this was supported by Novakov and his
co-workers that Rectus sternalis gets originated
from pectoralis major [24]. Amrutha et al from
her case report said Rectus sternalis on both
sides arise from external oblique aponeurosis
and become continous with sternocleidomas-
toid muscle [25]. Minnie pillay and Kumar Bhat
from their studies concluded Rectus sternalis
originated from pectoral fascia and external
obliqgue aponeurosis and gets inserted into
sternocleidomastoid [26].

In a study made by Nisha and Levent et al the
Rectus sternalis muscle got inserted in ster-
nocleidomastoid [27]. The present study fol-
lows Gray’s anatomy and strongly agree with
the studies made by Amrutha,Kumar Bhat and
Minnie pillay as far as origin and insertion con-
cerned.

Cunningham’s emphasis and Kida et al from
his studies expressed that very fine twigs
arising from pectoral nerve and supplying
sternalis muscle is very difficult to trace
because it gets damaged or cut accidentally
while clearly tracing the muscle or rather it
may get confused with fascia.O’Neil and
Folan-Curran concluded from their studies that
external or internal thoracic nerves innervate
the sternalis muscle in 55% cases, while inter-
costal nerves provide nerve supply in 43%
cases and in remaining 2% cases it is supplied
by both [28]. Harish and Gopinath, Shah, Jeley,
Yap and Barlow pointed out sternalis receives
its nerve supply accordingly from where it gets
derived such that if it is from pectoralis major
it is innervated by pectoral nerves or if it is
from rectus abdominis it get its nerve supply
from anterior cutaneous branches of intercos-
tal nerve.Barlows quote according to literature
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review made by 17 authors in over 147 cases
of sternalis, 68.5% of sternalis is supplied by
pectoral nerves,26.7% by intercostal nerves
and in remaining 4.8% is supplied by a combi-
nation of both [17]. Motabagani recorded that
the arterial supply to Rectus sternalis is
derived from perforating branches of internal
mammary artery [29]. In our study we strongly
abide with Cunningham and Kida et al that
during fine dissection made on Rectus sterna-
lis the nerve supplying the muscle may get
damaged hence the focus regarding innerva-
tion and vascularisation was overlooked.

A strong association exist between sternalis
muscle and anencephalic fetuses and further
Eiscler from his investigation reported that this
muscle is almost present in half of the
anencephalic fetuses [30]. Harish and
Gopinath contributed from their side, a
coexistance occurs between the sternalis
muscle and variations in kidney,suprarenal
gland and testes.According to Pereira presence
of Rectus sternalis mimic a large number clini-
cal conditions such as abscess, lymphadeni-
tis, lipoma, hematoma, breast tumours, her-
niation of pectoralis major [31] etc. Bailey and
Khan suggested its presence could lead to
asymmetry of chest or mammary gland with
ipsilateral deviation of nipple and areola
[32,33]. Glasser opine alterations in ECG may
occur due to the presence of sternalis [34].
Schulman made an easy way to detect the
presence of sternalis muscle, according to him
keeping the elbow flexed and moving the arm
towards the opposite anterior superior iliac
spine causes tension of the muscle if present
[35]. Bradley et al reported this muscle was
identified in 4 out of 32,000 patients in
approximate, who underwent screening
procedures such as mammography [36].

CONCLUSION

Previous studies reported its presence was also
detected during surgical procedures such as
mastectomy or breast reconstruction surger-
ies. But today with advancement in imaging
techniques such as multidetector CT and MRI,
presence of sternalis can be detected easily
without any dilemma. Functional aspects of
sternalis still remains obscure, but however
based on the location and direction of muscle
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fibers it acts as an accessory muscle of inspi-
ration, participate in the movements of shoul-
der joint and helps in the elevation of lower
chest wall [37]. It is used as flap in plastic and
reconstructive surgeries involving head and
neck, and also used to cover the prosthesis in
augmentation mammoplasty [33].
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