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An X across the Chest: A Rare Case of a Criss-crossed Sternalis Muscle
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Abstract

Objective. The present case study aims at drawing attention to a very rare presentation of the sternalis muscle noticed during
routine dissection, and is intended to highlight the clinical significance and usefulness of this unique muscle in reconstructive
surgeries, especially of the breast. Case Report. Though many morphological variants of the muscle have been reported, we
came across a unique bilateral sternalis muscle during routine dissection for undergraduate medical teaching, in an 80-year-old
male cadaver. The muscle originates on both sides from the external oblique aponeurosis from the fleshy belly, and after becom-
ing tendinous, converges in the midline to form a common tendon at the level of the sternal angle, and then splits again into
two tendons which become continuous with the ipsilateral sternocleidomastoid. Conclusion. Notwithstanding the fact that the
presence of a sternalis can be misdiagnosed as a wide range of anterior chest wall lesions and tumors, especially with misdiag-
nosis of breast masses in routine mammograms, it has great use as a muscular flap for reconstructive surgeries of the anterior
chest wall, head, neck and breast.
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Introduction detected preoperatively, it can be used as a flap in
reconstructive surgeries of the anterior chest wall,
breast, head and neck (6, 7), and prevent diagnos-
tic errors and complications during surgical inter-
ventions.

Hence, the aim of the present study is to draw
the attention of radiologists and surgeons to this
very rare presentation of a criss-crossed sternalis
muscle, and to discuss further the clinical implica-
tions and its usefulness in reconstructive surgeries,
especially of the breast.

The sternalis muscle (SM) is a well-document-
ed but uncommon muscular variant of the ante-
rior chest wall (1). Since first reported in 1604 by
Bartheloney Cabrol, numerous articles have been
published on this peculiar muscle, which pres-
ents in several morphological forms as a thin or
thick band, superficial to the pectoral fascia with
longitudinal orientation, either unilaterally or bi-
laterally, but without any apparent physiological
function (1-3).

The sternalis muscle has come to the limelight
in recent years because it has been implicated in ~ The Case
the misdiagnosis of breast mammograms due to
its parasternal location, thus causing confusion
amongst radiologists (4), perhaps due to their lack
of familiarity with it. However, when undetected
before surgical procedures of the thorax, it can in-
terfere with and prolong them (5, 6), but, when

During routine dissection of the pectoral region
for undergraduate medical teaching, an interest-
ing bilateral variation of the sternalis muscle was
observed in a 80-year-old male cadaver. The dis-
section was carried out according to the standard
protocol mentioned in Cunningham’s Manual of
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SCM=Sternocleidomastoid; ST=Split tendons of the sternalis muscle; CT=Com-
mon tendon; SM=Sternalis muscle; EOA=External oblique aponeurosis.
Figure 1. Bilateral sternalis muscle with a common tendon
in the midline, which splits into two to merge with the ipsi-
lateral sternocleidomastoid.

, y
SCM=Sternocleidomastoid; ST=Split tendons of sternalis muscle; CT=Com-
mon tendon.

Figure 2. Common tendon of the bilateral sternalis splitting
to merge with ipsilateral sternocleidomastoid.
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Figure 3. Schematic illustration of the variation.

Anatomy (8). The muscle originated on both sides
from the fleshy belly, and was about 12 cm long on
the right and 10.5 cm on the left from the aponeu-
rosis of the external oblique muscle, after which
it became tendinous, with a tendon about 6.5 cm
long on the right and 6 cm on the left. The bilat-
eral muscle converged medially to form a cord-
like tendon, 2 cm in length, on the median plane
at the level of the sternal angle, which again split
into two tendons, to the right (3.5 cm) and left (2.5
cm), after which it became fleshy and blended with
the ipsilateral sternocleidomastoid (Figures 1 and
2). The muscles were innervated by medial pecto-
ral nerve on both sides. A schematic diagram of
the variation is depicted in Figure 3.

Discussion

With technological advances in medical imaging
techniques and the evolution of reconstructive
procedures, the sternalis muscle has come into the
limelight as a variant worth investigating.

Breast augmentation is one of the top five
cosmetic surgical procedures in the world, and
has continued to be so since 2006 (9). However,
strangely, there were hardly any reports in the lit-
erature on the association of this muscle with these
procedures until it was highlighted by Khan in 2008
(10), when he came across two cases of SM during
breast augmentation procedures. According to
him, the absence of reports on the role of this
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muscle in augmentation mammoplasty could be
due to inadequate anatomic understanding or the
lack of visualization when the procedure is per-
formed through a key hole as compared with mas-
tectomies (10). He states that the presence of an
SM could be challenging, but of great value during
an inframammary approach for breast augmenta-
tion procedures, where the prosthesis is placed in
the submuscular pocket, deeper than the pectora-
lis major (1, 10). Although the sternalis can make
detection of the dissection plane difficult, as it in-
terferes with dissection of the submuscular pocket
(5), it can be used as an extra cover for the im-
plant in the parasternal region, leading to better
results, especially in thin individuals in whom the
prosthesis may be visible in the lower parasternal
region when placed in the submuscular pocket,
and hence aesthetically unappealing (10). If a sub-
glandular pocket is used, the implant lies superfi-
cially to the musculature, eliminating the concerns
raised above (10). However, when a unilateral ster-
nalis muscle is present and a subglandular pocket
is used for the prosthesis, without proper dissec-
tion of the SM and the medial edge of the pecto-
ralis major, the insertion, as well as the alignment
of the implant, can be difficult, leading to asym-
metry between the sides, and poor aesthetic out-
come (7). According to Kabay et al. (11), inclusion
of an SM in mastectomy could depend on its lo-
cation, the extent of direct invasion by the tumor,
and the presence of breast tissue under the muscle.
He reported a case of modified radical mastectomy
for invasive ductal carcinoma in the presence of an
SM, where the sternalis muscle was removed de-
spite not having macroscopic invasion, due to the
apprehension that tumor nest cells may be lodged
in its lymphatic channels due to the close proxim-
ity to the tumor.

In a meta-analysis of the published literature
of the last 200 years on the prevalence, and dis-
tribution of the sternalis muscle, Asgar et al. (12),
reported the worldwide prevalence of SMs to be
6% or 0.06 [0.05-0.7, 95% CI] in 27,470 adults and
0.29 [0.20-0.39,95% CI] in 673 fetuses. The prev-
alence was three times higher in Asian mongol-
oids (9.1%) in comparison to Asian Caucasians

(3.33%). Cadaveric investigations revealed the
overall prevalence of SMs to be 5.96% in adults on
the basis of 76 studies, which was higher than in
other modalities of investigation such as, multide-
tector computerized tomography (MDCT) 4.33%,
surgical studies 0.47% and mammographic stud-
ies, 0.02%, respectively (12).

Although different hypothesis have been pro-
posed regarding the homology of the sternalis,
the most widely accepted view is that it is derived
from the pectoralis major by virtue of its innerva-
tion by pectoral nerves (as in the present case), or
from the rectus abdominis due to its innervation
by intercostal nerves in many cases (1, 13, 14). It
is also hypothesized that the sternalis is a down-
ward extension of the sternocleidomastoid, due to
the close association or continuity of their tendons
at the clavicle or upper part of sternum, but after a
prolonged study of the sternalis, Turner conclud-
ed that their relationship is incidental rather than
true homology (3).

Many authors have attempted to classify the
highly variable anatomy of the SM but the distri-
bution of the sternalis based on classification has
been abandoned due to the lack of consistency be-
tween the classifications, which failed to reveal any
common attributes and characteristics of the SM
(12). Although there are reports on the so-called
crisscrossed sternalis, our present case is unique
and very different from the commonly report-
ed types, with a fleshy origin and insertion, and a
crossed tendon in between on the median plane.
We reported two cases of SMs earlier, one unilat-
eral, with its origin in the lower part of the pectoral
fascia and insertion into the contralateral sterno-
cleidomastoid, and the other a bilateral case with
its origin from the external oblique aponeurosis
and insertion into the sternocleidomastoid, both
origin and insertion being ipsilateral (15).

Conclusion

Although first reported four centuries ago, the
SM has remained in relative obscurity due to its
erratic occurrence and inconsequential presence.
With the technological advancement in medical




imaging and evolution of surgical procedures, the
sternalis is increasingly being viewed as a muscle
worthy of attention. Awareness of its possible pres-
ence could avoid diagnostic errors by radiologists,
help surgeons select the most appropriate sur-
gical approach, and it can be made use of in re-
constructive procedures, especially when a pocket
dissection is made in the subpectoral plane for
augmentation mammoplasty.

What Is Already Known on This Topic:

The sternalis muscle is well documented and is familiar to anatomists.
Its presence may mislead clinicians and interfere with surgical proce-
dures.

What This Study Adds:

The study highlights a very rare presentation of the sternalis muscle in
order to make radiologists, as well as surgeons operating in the area,
aware of such a possibility. The muscle has great value as it can be used
as a flap in reconstructive surgeries, especially of the head, neck and
breast.
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