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SUMMARY: The sternalis muscle, an anatomical variant situated superficial to the pectoralis major muscle, has long been a subject

of anatomical curiosity due to its sporadic occurrence and unsettled characteristics, including its embryological lineagiaatirble.

Therefore, in light of a case of unilateral sternalis, we inspected the existing literature, emphasizing this variamiserfrpantan embryologic

and clinical standpoint, as well as the muscle's background, source of innervation, and classification. A unilateranstectealigas

observed in a 97-year-old male cadaver during routine dissections for educational purposes, displaying distinctive athablerstartsum

and the 4th rib. The variation was photographed, and a digital caliper utilized with a measurement range of 0 t0150 nutuaackyast a

0.02 mm. The muscle was left unilateral and positioned between the upper margin of the 2nd rib and lower margin of e rdhtalthe

sternum and superficial to the pectoralis major muscle. Examining this variation from an embryologic and clinical stasdpalirdsa

learning about its background, prevalence, innervation, and classification, is critical for both anatomists and clinamating, gariant's

ability to simulate pathological entities on diagnostic imaging and influence surgical planning.
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INTRODUCTON

Musculus sternalis is an anatomical variation that igelp elevate the ribcage by acting as an accessory muscle of
placed superficial to the m. pectoralis major, has diversespiration (Arraez-Aybaet al, 2003). In 1925, Kirk
shapes and sizes, and is frequently a unilateral musé&gported his observations that this muscle contracted during
(Waldeyer & Mayet, 1979). This muscle has garnered trunk flexion and arm
intermittent attention, with diverse descriptions scattereghpie |. The different names that @dduction in a living male
across anatomical, surgical, and radiological publicationge used among publications to (Kirk, 1925). Some
(Asgharet al, 2022). Despite its well-documented existencejescribe sternalis muscle (Arraez- researchers have suggested
the sternalis muscle remains obscure due to its infrequeiaretal, 2003; Snosektal,  that the sternalis muscle

presentation and ongoing debate regarding its embryologiciJ-4: Asghaet al, 2022). may have a proprioceptive
origin, function, and innervation (Snosekal, 2014). It Epgtifnalis function that serves to
has been labeled with various names at different times whigh)oernalis detect movements of the
causes challenges in establishing a universally acceptgd;,sternalis anterior thoracic wall, but
nomenclature (Arraez-Aybat al, 2003; Snosest al, 2014;  Rectus stemalis the proprioceptive function
Asgharet al, 2022). These names are shown in Table I. ItRectus stemi of the sternalis muscle is
diverse shape, homology, and clinical relevance havgectus thoracis not proven (Ranet al,
prompted a rise in research aimed at better understandiRgctus thoracicus superficialis 2018). It is also thought
its properties (Snose#t al, 2014). Superficial rectus abdominis  that the sternalis muscle
Sternalis brutorum may enhance the pectoralis
Considering the hypotheses regarding the origin angternalis japonicas muscle's function, which
insertion of the muscles, it has been suggested that it mighfernalis thoracicus primarily supports the
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shoulder joint; however, the exact function of the sternalif previous trauma, skeletal disorder or signs of surgical
muscle is still unknown (Scott-Conner & Al-Jurf, 2002;interventions of the related area. This unilateral muscle was
Young Leeet al, 2006). attached superiorly to the left margin of sternum via multiple
tendons and was attached inferiorly to the left 4th rib via
Recent advancements in surgical methods armhe large tendinous attachment (Fig. 1). This muscle was a
imaging in medicine have brought renewed attention to theft musculus sternalis, as it was positioned superficial to
sternalis muscle, particularly regarding its role in mimickinghe left pectoralis major muscle, between the upper margin
focal density areas on a mammography of the medial brea$the 2nd rib and lower margin of the 4th rib, lateral to the
(Snoselet al, 2014). Its detection, or lack thereof, prior testernum. The length and width of the muscle belly was 57,29
surgical interventions can significantly impact operativenm and 29,13 mm respectively. The length from superior-
outcomes, highlighting the critical importance ofmost attachment (shown as tendon 2 in Fig. 1.A) to the infe-
comprehensive anatomical knowledge and meticuloumr-most attachment was 102,19 mm. The length and width
preoperative assessments (Harish & Gopinath, 2003). Itaéthe proximal tendons are shown in Table Il. There was no
critical for a clinician to be knowledgeable about this musadipose tissue encountered macroscopically between the
cular variant because it can prevent needless invasisternalis muscle and the pectoralis major muscle. The digital
procedures and lessen patient stress (Snetsak 2014). caliper utilized has a measurement range of 0 t0150 mm
Despite its rarity, the sternalis muscle holds profoundnd an accuracy of 0.02 mm.
consequences for breast and thoracic surgery (\&tah,

2023). Table 1. Measurements of the proximal tendons (1, 2 and 3) of

the musculus sternalis.

CASE REPORT

Proximal Tendons 1 2 3
. ) ) ) _ Length 102mm 2229 mm 12,68 mm
The dissections were performed in the dissectionyigin 277mm  3,03mm 3,98 mm

laboratory of the Department of Anatomy, Faculty of Medi-

cine, Bahcesehir University. This study was approved by

Bahcesehir University Board of Scientific Research andISCUSSION

Publishing Ethics at the meeting numbered 2024/05 on May

29, 2024, in accordance with the Declaration of Helsinki.Identification of our case: Although our laboratory has

conducted cadaver dissections for many years, this was the

During routine dissections of anterior thoracic walfirst case of the m. sternalis we encountered. The prevalence

for educational purposes one unilateral accessory musofethe muscle is reported to be between 0.5 % and 23.5 %,

was encountered, on the anterior thoracic wall belongingwith an average of 7.8 % (Snosalal, 2014). It more often

a 97-year-old male (Fig. 1). The cadaver showed no evidersgpears as a unilateral structure on the right side (67 %-64

A ; B | s A, N ey
Fig. 1. A. Sternalis muscle on the left anterior thoracic wall of a male cadaver. B. 1, 2 and 3 are the proximal tentb@esup. ianage.
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%) rather than bilaterally (33 %) and is most frequently foun@arlow, 1935; Asghaet al, 2022). Dissection-based
on the right side (64 % of cases) (Snoskeél, 2014). Our studies reveal a higher prevalence of the sternalis muscle
case was also unilateral, however it was on the left side.than other methods of examinations, such as computed
tomography (CT), mammography, surgery (Snastei,,
Background, Prevalence and ClassificationMany 2014). Additionally, mammography and surgery appear to
researchers have investigated the prevalence, sourcehafe a lower rate of detecting sternalis muscle than
innervation, and embryological origin of the sternalisnultidetector computed tomography (MDCT) (Snostk
muscle. In 1867, W.M. Turner stated that Cabrolius (aka., 2014; Asghaet al, 2022).
Cabrolio) was the first to observe this muscle in 1604
(Cabrolio, 1604; Turner, 1867). In the same article, he also  The sternalis muscle is quite varied in shape. Due
published the results based on their dissections and gawe this feature, there are several classifications in literature.
prevalence of 3 % (21 sternalis muscle out of 65&kelevet al (2001) proposed a classification of the sternalis
specimens) (Turner, 1867). Table Il represents some mwiuscle into 2 main types and 4 subgroups within each main
the early studies from 17th-19th century includindype. Raikost al, offered an update to Jeletal (2001)
anatomists, year of publication, and the key aspeatkssification and introduced a new subtype of muscle
described. (Raikoset al, 2011b). Geet al, recommended 3 types
and 9 subtypes of the sternalis muscle based on their MDCT
A variety of attachments and connections in the forfindings (Geet al, 2014). In 2014, Snosek al (2014)
of the sternalis muscle were drawn schematically by Turnproposed a new classification similar to &eal (2014)
in that very detailed article (Fig. 2). by categorizing variations into three groups: simple, mixed,
and other. Fuhermore in 2019, Pradt al (2019) suggested
According to a meta-analysis by Ashgdral, the a modification of Snosekt al (2014) classification by
prevalence of the sternalis muscle among adults is 6 % (fescribing a new variant. Table IV shows these
7 %), with no significant difference reported across sedtassifications, as well as the fundamental aspects of each.

Table lII. A part of the history of the sternalis muscle.

Author Year of publication Important features

Cabrolio (ius) 1604 Sternalis muscle has beerkesl for the firsttime (Cabrolio, 1604; Turner, 1867).

Du Puy 1726 Connections and relations of the sternalis have been described in detail for the first
time (Du Puy, 1726; Traer, 1867).

Weitbrecht 1729 (Turner, 1867).

Albinus 1734 Drew attention to the connection betweenthe rectus and sternalis muscles (Turner,
1867).

De la Faye 1736 (Turner, 1867).

Wilde 1740 (Turner, 1867).

Kaau Boerhave 1751 Explained the sternalis muscle with 2different camdsding onecasewhere the

rectus abdominis ascendednieath pectoralis major, until the level of the 3rd rib
(Turner, 1867).

Sandifort 1783 Used the nariidnoracicusbased on the findings of Boerhaave (Turner, 1867).

Halbertsma 1861 Explained the muscle that is continuous with rectus abdominis is suggested to be
named aMusculus acessorius adectum(Turner, 1867).

Hallett 1848 Claimed thateitnalis would appear to belong to the same muscle class that includes
platysma, and as a result, it is a development ofthe large dermal muscle (Turner,
1867).

Abraham 1883 Stated that the sternalis muscle iiseleded with fetal anomalies, artdat in the

presence of the sternalis muscle, there is also an abnormality in the pectoralismuscle
(Abraham, 1883; Asghaat al.,2022).

Testut 1884 Gives a detailed description and compatrison of énatlite in his renowned book
about musculamanomalies, concerns a thoracicemdion of the rectus abdominis
(Testut, 1884).

Wallace 1886 Worked on the nervous supply of the sternalis (Wallace, 1886; Asgha2022).
Cunningham 1888 Worked on the nervous supply of the sternalis (Cunningham, 1888; étsghar
2022).
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Innervation and Embryology. The innervation of the
sternalis muscle has been stated to originate from nervus
pectoralis medialis and lateralis, ventral branches of thoracic
nerves, or both (Waldeyer & Mayet, 1979). The source of
this muscle's innervation is still debated; different nerves
have been indicated by various studies (Snetak 2014).

In 1935, Barlow reported thirty-three new cases exhibiting
thirty-eight sternalis muscles that were found in 535 cadavers
at the Department of Anatomy, Washington University
School of Medicine (Barlow, 1935). The pooled data from
the literature indicated that anterior thoracic innervation of
the sternalis muscle was reported more than three times as
often as intercostal nerve supply (Barlow,1935). However,
the author's findings reversed this ratio in favor of intercostal
innervation (Barlow, 1935). Recently, a meta-analysis of 369
dissected specimens from diverse research studies reported
that 44 % of the sternalis muscles were innervated by pectoral
nerves, 37 % by intercostal nerves, and 4 % had dual
innervation (Asghaet al, 2022).

Several ideas about the embryonic origin of the
sternalis muscle have been proposed based on its attachment
sites and innervation patterns. Also a number of
investigations have stated that this muscle originates from
nearby muscles such as the sternocleidomastoid, rectus
abdominis, pectoralis major, and external oblique abdomi-
nal muscles or their blastema’s, or ventrolateral parts of the
diaphragm (Blees, 1968; O'Neill & Folan-Curran, 1998;
Novakovet al., 2008; Raikogt al, 2011b). Furthermore, it
has been suggested that the sternalis muscle may be an
atavistic anomaly of the pectoralis major muscle (Vedhl
al., 2022). Some researchers have also suggested that the
sternalis is a remnant of the panniculus carnosus muscle and
that its function is to cause the skin of the chest to twitch to
ward off insects which is a derivative of thoracic cuticular
muscle (Turner, 1867; Huntington, 1904; Barlow, 1935;
Fig. 2. The drawings of Turner 1867 regarding the variety of Sternalis musderaez-Aybaret al, 2003; Naldaiz-Gastesit al, 2018).
1:The right sternalis muscle, slender in form, is seen originating from ﬂ)ﬁdditionally, if it deve|0ps from the rectus abdominis sheath,

decussating tendinous fibers located in front of the lower end of the sternug, P ot :
with its insertion into the front of the manubrium. A rounded slip joins thisms SqueSted thatitis a derivative of the hyan|a| myOtome/

muscle to the upper fibers of the pectoralis major. 2: The sternalis musclél§rmomyotome, from which the ventral and lateral _bOdy
shown originating from the 5th and 6th left costal cartilages and the 6th ribwall muscles of the thorax and abdomen develop (Rakos
traverses obliquely upwards and inwards across the front of the sterum, wih ' 2011a,b). Therefore, a malfunction in the patterning of

insertion into the strong fibrous aponeurosis over the right pectoralis maj?Fae ventral wall muscle could be the cause of the sternalis
opposite the 2nd right costal cartilage. 3: Adouble sternalis muscle is depicted,

originating from the 5th and 6th costal cartilages and inserting into théariation (Raikoset al, 201_1b)- |_f the Stema”§ musp'?
aponeurosis covering the greater pectoral muscles. 4: The double sternald@velops from the pectoralis major muscle, this variation
described, with the right side being significantly larger than the left. Theguld be the result of fau|ty myogenic precursor migration

right muscle extends from the aponeurosis covering the rectus to the ri%d/or defective patternin (Rail L 2011b) In addition
sterno-mastoid, while the left muscle inserts into the aponeurosis coveri P 9 ’ ! !

1 . . . .
the manubrium sterni. 5: The right sternalis muscle is observed arising fro%ddIer interpreted it as part of the ventral longitudinal

the aponeurosis covering the rectus, subdivided into various bundles. TIScle column arising from the ventral lips of hypomeres
_exterEaI bundlg _ascen?s to thehsterno-mlzafgéoid,a?dhthtle igternal bu;]dle iDSGSadIer, 1995; Vaithianathast al, 2011). The sternalis
into the manubrium, close to the sternal fibers of the left pectoralis majo ;

origin. 6: Double sternalis muscle is seen, inserted mostly into sterno-mastokh?,980|q IS thou_ght to havg fo_rmed as. a result of abnormal
with defective sternal origins of pectoralis major. Some fibers of the leRlOCKWise rotation of certain fibers during the movement of

sternalis is attached to manubrium of sternum. the prepectoral mass, which is where the pectoralis major
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Table IV. Key notes for several classification systems presented by various authorst@gl2001; Raikost al.,
2011b; Geet al, 2014; Snosekt al, 2014).

Author and year of publication Classification Parameters used for classification
Type | (Unilateral) Type |
- Typell Muscles are classified based on the
- Typel2 number of muscular bellies, whether
Jelevetal.,2001 - Typel3 they cross the median line, and
- Typel4 whether they connect to another
Type Il (Bilateral) muscle.
- Typelll Type ll
- Typell2 Whether the muscles are symmetrical
- Typell3 or asymmetrical, connection type with
- Typell4 the pectoralis major muscle
Raikoset al.,2011 Type A,B,C,D,Eand F They represented a classification for

unilateral sternalis muscle.

Type E shows their finding, bicipital

sternalis that crosses midline.
Type | (single head, single belly)  This classification is made by using

- Typel A MDCT views.
-  TypelB The three primary classes are
- TypelC determined by the umber of m uscle
Type Il (double headed or multiheads and muscular bellies.
headed)
Geet al.,2014 - TypellA Subgroups are determined by looking
- TypellB at muscular heads/bellies being on the
- TypellC same hemi thorax, connecting with the
Type Il (double bellied or multi sternocleidomastoid muscle (SCM),
bellied) crossing the midline, and connecting
- TypelllA with the contralateral SCM.
- Typelll B
- TypelllC

Simple type (includes 6 variations) The illustrations of their article show

Mixed type (shows most common 6the right hemi-thorax, but they

types) recommend that all the variations can
Snoseket al.,2014 Other types (crisscrossed also be adapted to the left side.

midsagittal converging from right,

right-left bicipital converging with

right cross)

and minor muscles share their common genesis during eamprphologically homologous with intermediate pectoral
embryonic development (Kidet al, 2000; Raikost al, elements normally found in lower mammals (Huntington,
2011a,b). The findings based on the assessment of 8984). Additionally, reversion to a primitive pectoral mass
literature about the heterogeneity of sternalis innervatiand the migration of the embryonic pro-pectoral mass may
reveal that the muscle's common origin source is not esntribute to the development of these atypical muscles, such
consistent as previously thought (Railbsl, 2011b). as the sternalis (Huntington, 1904).

According to Huntington (1904), the sternalis muscle As a matter of fact, after more than a century, it is
and other supernumerary pectoral muscles can be underststd debated if these muscle fibers have an axial or
as part of a continuous series, all deriving from the pectoratippendicular embryological origin, or whether they start in
plane. These muscles share a common origin, supportedtby sternocleidomastoid, pectoralis, or rectus abdominis
consistent innervation patterns and associated deficiencimascles (Tubbst al, 2016).
in the pectoralis major. The development of these variants
is linked to abnormal cleavage processes within the pecto@inical Importance. In the literature, sternalis muscle has
mass, leading to the formation of accessory muscles. Whidleen demonstrated to be accompanied by additional
these processes are atypical for primates, they may reflgatiations, such as the absence of pectoralis major muscle,
normal differentiation patterns seen in other mammalsascular variants of the kidney, testis, suprarenal gland, and
Hence, some of these aberrant human muscles diepatobiliary system anomalies (O'Neill & Folan-Curran,
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1998; Anjamrooz, 2013). In 1893, Windle, B.C., stated thaternalis muscle and pectoralis major muscle can make it
sternalis muscle was found to be 10 times more frequentiarder to differentiate the sternalis in CT, and some studies
anencephalic fetuses than in typical forms (Windle, 1893 mphasize that MDCT has the limitation of making it
In addition, according to Eisler, the sternalis muscle difficult to detect precise attachment sites for tendons
twelve times more common in anencephalic individualShiotaniet al, 2012; Geet al, 2014). However, cadaver
than in "healthy" ones. This is primarily attributed to the&lissections can yield detailed information regarding mus-
atypical widening of the ventral portions of one or moreular attachments.
intercostal spaces, a condition he believes results from
hyperplasia of the thymus and the large size of the heart,  Encountering the sternalis muscle unexpectedly
which leads to abnormal development of the pectoral shektring surgery, results in longer surgery durations by
(Eisler, 1901). This occurrence is further facilitated by theomplicating or altering the surgical strategy (Sad¢all,
consistent and pronounced lordosis of the cranial segm@@t12). The sternalis may have the potential to be used as a
of the vertebral column in these cases. Eisler (190flap too. This muscle can be advantageous as additional
suggests categorizing the sternalis within a distinct groupuscular coverage since sufficient volume of the flap is
of muscular variations consisting of atypical myologicatequired to fill the defects for reconstructive surgeries
structures that have "become independent". Othé&chulman & Chun, 2005; Zhamg al, 2020). Schulman
researchers also reported similar frequency in anenceph&iChun (2005) stated that during reconstructive breast
cases (Abraham, 1883; Shepherd, 1889; Harper, 1936)surgery, the multiple muscular insertions of the sternalis
muscle may affect the surgical dissections to provide
Glasser indicated in 1975 that the absence of tloptimum results. Therefore, surgeons may benefit from
pectoralis major muscle could cause sombeing aware of different tendinous insertions, including
electrocardiographic alterations (Glasser, 1975). It has albmwse described here.
been stated that mastectomy surgeries can produce
alterations in the electrocardiogram (ECG) (Glasser, 197%)mitations: Unfortunately, due to the nature of the study,
Therefore, the musculus sternalis, as an anterior thoratlits work has certain limitations. First, although this was
wall variant, may be called into doubt if it impacts the EC@he first case of a sternalis muscle we encountered in our
(Snoselet al,, 2014). anatomy dissection classes, we were unable to present it as
part of a case series. Additionally, since this specimen was
According to a case report from Grule¢al (2016) an educational body, we chose not to dissect further or
long-term painful swelling in the parasternal region shouldetach the muscle, which prevented us from analyzing the
cause clinicians to consider the existence of a sterndiissue mass. Finally, we acknowledge that there may be
muscle. Their report depicts a case of painful soft tisswther case reports or studies that we were unable to include,
swelling in the anterior thoracic wall caused by a sternalés we did not conduct a meta-analysis. We mostly focused
muscle, which they refer to as symptomatic sternali@imarily on the earliest explanations of the case and studies
(Gruberet al, 2016). involving series of cadavers.

Knowing about the sternalis muscle may b&ONCLUSION
important when evaluating radiologic pictures.
Mammaography now prioritizes patient posture to provide Anatomists and clinicians may benefit from being
radiographic access to all breast tissue, including tlavare of the sternalis muscle as an anterior thoracic region
previously overlooked medial section (Braditwl, 1996). variation, given its ability to simulate pathological entities
In mammographic imaging, the sternalis can be deceptiga diagnostic imaging and influence surgical planning,
and concerning since it can appear as a pathologic structamgphasizing the importance of comprehensive preoperative
like a mass, hematoma, etc., resulting in additionaksessments.
unneeded diagnostic procedures and, finally, a delay in diag-
nosis (Demirpolagt al, 2010). The appearance of sternaliACKNOWLEDGEMENTS
may also vary on mammographic views, making it difficult
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understand the various forms of this muscle. bodies to science so that anatomical research could be
performed. Results from such research can potentially
The literature also contains multi-detectolincrease mankind's overall knowledge, improving patient
computerized tomography (MDCT) research on theare. Therefore, these donors and their families deserve our
sternalis muscle. The inconspicuous fat spaces betweenlighest gratitude.

223



ANACUR, B.; SAVASIR, E.; GUL, Z. & ORTUG, G. Case report of a unilateral sternalis muscle: Integrating historical perspectives, literature review, and clinical ggnificanc
Int. J. Morphol., 43(1p18-225, 2025.

Ethical Approval: This study was approved by Bahcesehigunningham, D. J. The musculus sterndlignat. Physiol., 22(Pt. 390.1-

; ; Apif e hi 407, 1888.
University Board of Scientific Research and Publishin mirpolat, G.: Oktay, A.; Bilgen, 1. & Isayev H. Mammographic features

Ethics at the meeting numbered 2024/05 on May 29, 20 zﬁ of the sternalis muscl®iagn. Interv. Radiol., 16(4276-8, 2010.

in accordance with the Declaration of Helsinki. Du Puy M.Diverses Observations AnatomiquesFontenelle, C.; Cassini,
J. & Mairan, D. (Eds.). Histoire de L'académie Royale Des Sciences.;

ANACUR, B.; SAVASIR, E.; GUL, Z. & ORTUG, G. Reporte Année Avec Les Mémoires De Mathématique & De Physique.; Pour
de caso de un misculo esternal unilateral: integracién de perspect2 MémeAnnee : Tirez Des Registres De Cette Academie. Amsterdam,

. A ) . - P Gerard Kuyper, 1726. pp.24-7.
tivas historicas, revision de la literatura y significado clinieo. Eisler, P. Der musculus sternalis.; seine ursache und entstehung.; nebst

J. Morphol., 43(1p18-225, 2025. bemerkungen uber die beziehungen zwischen nerv und muskel.
Morphol. Anthropol., 3(1p1-92, 1901.

RESUMEN: El masculo esternal, una variante anatomic&e, Z.; Tong, Y.; Zhu, S.; Fang, X.; Zhuo, L. & Gong, X. Prevalence and
situada superficialmente al misculo pectoral mayor, ha sido duran- variance of the sternalis muscle: a study in the Chinese population using
te mucho tiempo un tema de curiosidad anatémica debido a su apa-multi-detector CTSurg. Radiol. Anat., 36(319-24, 2014.
ricion esporadica y caracteristicas no establecidas, incluido su Iir%gize;(’nsz-?i- E;%Ctrl‘gc;g diogram of the modthLa. State Med. Soc.,

N em,b”omglco y papeli funmongl. Por !0 tanto, IE.I luz de un F:a%)ruber, L.; Martinoli, C.; Tagliafico, A. S.; Gruber, J. & Klauser, A. S. A
de musgulo esterngl unllaterql, inspeccionamos la literatura existen- rare case of a symptomatic sternalis muscle: ultrasonograpy and MRI
te, enfatizando la importancia de esta variante desde un punto decqrelation Uitrasound Int. Open, 2(4F140-E141, 2016.

vista embrioldgico y clinico, asi como el trasfondo del musculo, igarish, K. & Gopinath, K. S. Sternalis muscle: Importance in surgery of
fuente de inervacion y la clasificacion. Durante disecciones de ruti- the breastSurg. Radiol. Anat., 25(3-811-4, 2003.

na con fines educativos, se observé un muisculo esternal unilatdtatper, W. F. The sternalis muscle in the anencephalous fdetsat.,

en un cadaver masculino de 97 afios, que mostraba inserciones dis70(Pt. 2)317-20, 1936.

tintivas en el esternén y la cuarta costilla. Se fotografié la variacid#ntington, G. S. The derivation and significance of certain supernumerary

y se utilizé un calibrador digital con un rango de medicién de 0 a Z‘gu(fjles of the pectoral regiod. Anat. Physiol., 39(Pt. 1)-54.27,

150 mm ,V,””"’} precision de 0,02 mm. ,El misculo se dej6 un',laterﬂlev, L.; Georgiev, G. &Surchey, L. The sternalis muscle in the bulgarian
y se posiciond entre el margen superior de la segunda costilla y el hopylation: Classification of sternalésAnat., 199(Pt. 3359-63, 2001.
margen inferior de la cuarta costilla, lateral al esternén y superficiglda, M. Y.; Izumi, A. & Tanaka, S. Sternalis muscle: topic for debate.
al musculo pectoral mayor. Examinar esta variacion desde un punto Clin. Anat., 13(2):138-40, 2000.

de vista embrioldgico y clinico, asi como aprender sobre sus anl@k, T. Sternalis muscle (in the living). Anat., 59(Pt. 2192, 1925.
cedentes, prevalencia, inervacion y clasificacion, es fundamentégldaiz-Gastesi, N.; Bahri, O. A.; Lopez de Munain, A.; McCullagh, K. J.
tanto para los anatomistas como para los médicos, dada la capaci& Izeta, A. The panniculus carnosus muscle: an evolutionary enigma

dad de la variante para simular entidades patolégicas en las image-2t (N€ intersection of distinct research fieltisAnat., 233(3p75-88,

. L . . . . 2 L 2018.
nes diagndsticas e influir en la planificacion quirdrgica. Novakov, S. S.: Yotova, N. I.: Petleshkova, T. D. & Muletarov, S. M.
Sternalis muscle--a riddle that still awaits an answer short
PALABRAS CLAVE: Pared toracica anterior; Varia- communicationFolia Med. (Plovdiv.), 50(2§3-6, 2008.
cion anatomica; Embriologia; Musculo esternal; Variacion O'Neill, M. & Folan-Curran, J. Case report: bilateral sternalis muscles with
muscular. a bilateral pectoralis major anomalyAnat., 193(Pt. 2289-92, 1998.

Prall, C. R.; Azzouz, L.; Connolly, C.; Gutierrez, M.; Moreno, N.;
Olumolade, O.; Alsup, B. K. & Fox, G. M. Describing the sternalis
REFERENCES muscle: A new variant and an amended classificaomng. Radiol.
Anat., 41(2)243-5, 2019.
Abraham, P. S. Notes on the occurrence of the musculus sternalis in hurRaikos A.; Paraskevas GK.; Tzika M.; Faustmann P.; Triaridis S.; Kordali

anencephalous foetusdsans. Acad. Med. Irel., 1(301, 1883. P.; Kitsoulis P. & Brand-Saberi B. Sternalis muscle: an underestimated
Anjamrooz, S. H. Biceps sternalis: Ay-shaped muscle on the anterior chest anterior chest wall anatomical variadt. Cardiothorac. Surg.,:83,
wall. J. Cardiothorac. Surg.,:88, 2013. 2011a.
Arraez-Aybar, L. A.; Sobrado-Perez J. & Merida-Velasco, J. R. LefRaikos, A.; Paraskevas, G. K.; Yusuf, F.; Kordali, P.; loannidis, O. & Brand-
musculus sternali€lin. Anat., 16(4)850-4, 2003. Saberi, B. Sternalis muscle: a new crossed subtype, classification, and

Asghar, A.; Naaz, S.; Narayan, R. K. & Patra, A. The prevalence and surgical applicationsAnn. Plast. Surg., 67(646-8, 2011b.
distribution of sternalis muscle: a meta-analysis of published literatufRam, D.; Selvakumar, V. P. & Sharma, K. Sternalis muscle: not so

of the last two hundred yeanat. Sci. Int., 97(1)10-23, 2022. uncommon entityindian J. Surg. Oncol., 9(280-1, 2018.

Barlow, R. N. The sternalis muscle in american whites and nedsnats. Sadler, T. WLangman's Medical Embryologyondon, Lippincott Williams
Rec., 61(4113-26, 1935. & Wilkins, 1995.

Blees, G. Apeculiar type of sternalis muséleta Morphol. Neerl. Scand., Salval, A.; Scevola, A. & Baruffaldi Preis, F. W. Sternalis muscle: An
7(1):69-72, 1968. uncommon finding during aesthetic breast surg&egthet. Surg. J.,

Bradley, F. M.; Hoover Jr., H. C.; Hulka, C. A.; Whitman, G. J.; McCarthy, 32(7)903-5, 2012.
K.A.; Hall, D. A.; Moore, R. & Kopans, D. B. The sternalis muscle: arSchulman, M. R. & Chun, J. K. The conjoined sternalis-pectoralis muscle
unusual normal findinge2n on mammograph&JR Am. J. Roentgenol., flap in immediate tissue expander reconstruction after masteckomy.
166(1)33-6, 1996. Plast. Surg., 55(6$72-5, 2005.

Cabrolio B.Observatio viii. Alphabeton anatomikon hoc est.; anatomeScott-Conner, C. E. & Al-Jurf, A. S. The sternalis mus€lén. Anat.,
elenchus accuratissimus.; omnes humani corporis partes.; ea qua solent 15(1)67-9, 2002.
secari methodo.; delineans accessere osteologia.; ob observationes@leepherd, F. J. Musculus sternalis and its nerve-suppiat. Physiol.,
medicis juxta ac chirurgis perutile&enevaeipudJacobum Chouet, 1604. 23(Pt. 2)303-30, 1889.

224



ANACUR, B.; SAVASIR, E.; GUL, Z. & ORTUG, G. Case report of a unilateral sternalis muscle: Integrating historical perspectives, literature review, and clinical ggnificanc
Int. J. Morphol., 43(1p18-225, 2025.

Shiotani, M.; Higuchi, T.; Yoshimura, N.; Kiguchi, T.; Takahashi, N.; MaedaCorresponding author:
H. & Aoyama, H. The sternalis muscle: radiologic findings on MDCTProf, Dr. Dr. Gursel Ortug.; DMD.; PhD
Snon?erll- JMR%I%EIKJSS%%SE;?_OZU?(;@ M. Sternalis muscle.; what eveCh&lir of the Department of Anatomy
anatomist and clinician should kno@lin. Anat., 27(6)866-84, 2014. Bahcesehir Un.lv.erSIty
Testut, L.Les Anomalies Musculaires chez 'Homme Expliquées pa$0hoc’I of Medicine
'Anatomie Comparée_eur Importance en Anthropologie. Paris, G. /Stanbul
Masson, 1884. TURKEY
Tubbs, R. S.; Shoja, M. M. & Loukas, \Bergman's Comprehensive
Encyclopedia Of Human Anatomic Variatidtoboken, John Wiley &  E-mail: gurselortug@gmail.com
Sons, 2016.
Turner, W. On the musculus sternalisAnat. Physiol., 1(2}46-53, 1867.
Vaithianathan, G.; Aruna, S.; Sugirthabai Rajila, R. H. & Balaji, T. Sternalis
mystery muscle and its clinical implicatioh$AE, 116(3)139-43, 2011.
Wahl, L.; Lee, R.; Olewnik, ?.; lwanaga, J.; Georgiev, G. P.; Ravi, K. S.;
Dumont, A. S. & Tubbs, R. S. Atavistic muscles in human anatomy:
Evolutionary origins and clinical implication&nat. Histol. Embryol.,
51(3)321-31, 2022.
Waldeyer, A. & Mayet, AAnatomie des MenscheBerlin, Walter De
Gruyter, 1979.
Wallace, D. Nerve supply of musculus sternalisAnat. Physiol., 21(Pt.
1):153, 1886.
Windle, B. C. The myology of the anencephalous fogtusnat. Physiol.,
27(Pt. 3)348, 1893.
Wynn, J.; Cole, J.; Scott, S. & Koo, E. The sternalis muscle: an anatomical
variant with clinical relevance for the breast and reconstructive surgeon.
ANZ J. Surg., 93(12999-3000, 2023.
Young Lee, B.; Young Byun, J.; Hee Kim, H.; Sook Kim, H.; Mee Cho, S.;
Hoon Lee, K.; Sup Song, K.; Soo Kim, B. & Mun Lee, J. The sternalis
muscles: incidence and imaging findings on MDZ T-horac. Imaging,
21(3)179-83, 2006.
Zhang, H.; Lin, J.; Yang, H.; Pan, Y. & Chen, L. Bilateral partial pectoralis
major muscle turnover flaps for the management of deep sternal wound
infection following cardiac surgery. Thorac. Dis., 12(10§010-5,
2020.

225



