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Anatomy Section

Sternalis -An Accessory
Muscle of Thoracic Wall
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ABSTRACT

Sternalis muscle is an anatomical aberration among the muscle group of anterior chest wall. This accessory muscle was discovered
bilaterally in a 40-year-old female cadaver. The muscle which emanated from the external oblique aponeurosis was fleshy throughout
its extent except at the ends where it was aponeurotic. At the sternal angle, the muscle displayed inverted “V” shaped configuration
and merged with the opposite pectoralis major muscle. It is clinically very important in female patients as compared to male
patients because of mammary gland surgeries, lymph node irradiation, postoperatively can be confused with recurrence etc. The
present case endeavors to discuss the anatomical, embryological and clinical relevance of a rare accessory muscle of the anterior

chest wall.
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CASE REPORT

During routine cadaveric dissection, as a part of anatomy teaching
for MBBS students, in a 45-year-old female cadaver we found an
accessory muscle called sternalis, superficial to pectoralis major
on both sides of pectoral region after removing mammary gland.
It presents a slightly oblique orientation with respect to the sternal
margin. Photographs and details of this muscle were taken after
cleaning the dissected area [Table/Fig-1]. This accessory slip of
muscle originated inferiorly from aponeurosis of external oblique both
on right and left side and going upwards in slight oblique manner
and inserted on to the sternum at the level of 4" costal cartilage and
merges with the fibres of opposite pectoralis major. Caudally the
attachment was fleshy with the aponeurosis of external oblique and
cranially it was aponeurotic in its attachment with pectoralis major
fibres. It is also important to note that there was criss crossing of
fibres of sternalis on the sternum and opposite side sternalis was
merging with the fibres of same side of pectoralis major muscle.
Because of this criss-crossing, both the sides of sternalis are forming
the pattern of inverted ‘V’. The fibres of this accessory muscle was
2.5 cm from the midsternal line and the length was 7.5 cm from

[Table/Fig-1]: Bilateral sternalis muscle showing criss crossing of fibres and merging
with contralateral pectoralis major muscle. (Arrow markers-1. Right Pectoralis Major
Muscle 2. Left Pectoralis Major Muscle 3. Right Sternalis Muscle 4. Left sternalis
Muscle 5. Criss Crossing of fibres of Sternalis Muscle)
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its caudal to cranial attachment and the breadth was 2.5 cm. It
was of regular flame shape with its longitudinal and a parasternal
course. It was difficult to show the innervation source of Sternalis
muscle in this cadaver, as during separation of the lateral margins
of muscle, the twigs from the pectoral nerve, which could be easily
be confused with the connective tissue, were almost removed or
damaged.

DISCUSSION

Presence of sternalis is quite a rare but normal anatomical variant
of anterior chest wall musculature of human body. Cases have
been reported by different authors with different names of this
muscles i.e., Sternalis, Rectus thoracis, Presternalis, Muscularis
sternalis, Parasternalis, Episternalis etc. This muscle has been
described in both sexes with equal incidence. However, it has a
variable frequency in different ethnic groups [1]. Many authors have
assumed this muscle to be derived from neighboring muscles such
as pectoralis major [2], rectus abdominis, sternocleidomastoid,
external oblique [3] and panniculus carnosus [4]. Before labeling any
superficial muscle in pectoral region as sternalis it should subserve
the following parameters, it should be located between superficial
fascia and deep fascia of pectoral region, its origin from sternum and
insertion either into lower ribs, costal cartilages, rectus abdominis
sheath or aponeurosis of external oblique muscle and innervated by
either intercostals or pectoral nerves [5].

Out of all the above parameters, origin from the sternum is one
of the main criteria for a muscle to be categorized as sternalis [6].
However, its position in the subcutaneous plane, insertion and
innervations support its name sternalis.

Presence of sternalis can be explained embryologically from its
nerve supply, if supplied by the pectoral nerves, it could originate
from the pectoralis major and if by intercostal nerves than from the
rectus abdominus muscle [6]. In the current case we were unable
to find its innervation source. Its presence can also be explained
depending on the arrangement of its muscle fibers, it could be an
aberrant extension from the adjacent muscles or their blastemas
which include the sternocleidomastoid muscle, rectus abdominis
or external oblique. In the present case the muscle fibres are similar
to fibers of external oblique and meeting with sternocleidomastoid
muscle as previously reported [7,8]. Because of its location in
superficial fascia it may be a remnant of panniculuscarnosus
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[4] which is also in favor of the present case. Various patterns of
sternalis have been described by different authors by different
names, by its location either unilateral or bilateral, or by attachment
with sternocleidomastoid muscle of same side or opposite side.

Kumar MR Bhat reported a case of sternalis in a 60-year-old male
cadaver that was oblique and about 12.3 cm long on left side whose
cranial end was inserted into fibers of left pectoralis major muscle
close to second costochondral junction and some fibers blend with
sternal origin of sternocleidomastoid muscle and whose caudal end
remained as panniculus carnosus [9]. Cherian SB and Gandhalam
AJ reported a case of rectus sternalis muscle bilaterally in a 70-year-
old female cadaver; 15 cm long, originated from the aponeurosis of
external oblique muscle from 5™ to 7t costal cartilages about 5cm
from the midsternal line and extended cranially to blend with the
sternal origin of the sternocleidomastoid. On both sides pectoralis
major were normal [10]. The present case report is supported by all
these above studies in bilateral occurrence, location, dimensions
which can vary attachment with external oblique and pectoralis
major muscle. Mehta V et al., reported a case of sternalis unilaterally
in a 40-year-old male cadaver originating from external oblique which
was fleshy throughout except at the ends where it was aponeurotic
and had a “Y" shaped configuration at the sternal angle and later
merged with respective sternocleidomastoid muscle. The muscle
received its nerve supply from the third intercostal nerve [11]. This
study matches with present case in location and attachment with
nearby muscles but not with its unilateral presence.

Although an uncommonly described muscular variation, it merits a
special mention in anatomical archives owing to its propensity to
stimulate a soft tissue mass on radiological evaluation of pectoral
region. It deserves a special mention in females because in breast
carcinoma, depth of lymph nodes to be irradiated can also vary the
presence of this muscle especially in inferomedial quadrant [12-14].
In addition, breast tissue extending deep to the sternalis muscle
may be neglected during mastectomy [15]. This muscle can be
used as muscle flap for reconstructions of anterior chest wall, head
and neck and breast reconstructions [1,14]. Further this accessory
muscle tissue can cause a myofascial pain in the chest wall located
around the sternum and may radiate into the arm which is mild to
moderate and is dull in nature. Sternalis syndrome is often confused
with the pain of a heart attack. The diagnosis of sternalis syndrome
is made by eliciting trigger points in the muscles of the chest wall
by palpation [16].

If accidentally detected it should be mentioned in clinical records
of the patient because muscular anomalies of the thoracic wall
are associated with congenital anomalies like anencephaly and
anomalies of adrenal gland [4] so it warrants documentation. If this
muscle presents unilaterally and get hypertrophied it can lead to
deviation of nipple areolar complex that may not be cosmetically
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acceptable. However, its presence may evoke alterations in the
electrocardiogram and may cause breast or chest asymmetry
[17,18].

CONCLUSION

The knowledge of this muscle variant will be of paramount importance
to surgeons. This muscle can be mistaken for recurrence of
malignancy of breast during CT, MRI and mammography especially
during post treatment period. This accessory muscle should be
known to clinicians so that they can make the patient understand
about his clinical symptoms like chest asymmetry, myofascial pain,
changes in mammograms and ECG etc. So, this has to be reported
if present. Despite its diverse origin or incidence, it has hardly any
biomechanical advantage or functional bearing, unless it assumes
an enormous size replacing the congenitally absent pectoralis
major.
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