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SUMMARY: This study aimed to classify and investigate anatomical variations of the sternocleidomastoid (SCM) muscle, which is
commonly used as an anatomical landmark to indicate the correct position for central venous catheterization, in a Thal pojtyati
five embalmed cadavers from the Northeast Thailand (19 females and 16 males) were systemically dissected to reveal the$SoM musc
both sides for gross human anatomy teaching. Variations in the SCM origin and insertion were observed and recorded.rideegfrevale
anatomical variations was approximately 11.4 % (4 of 35 cadavers) and was not different by sex. Such variations weretdssified
based on origin, insertion, and presence of additional heads, as follows: type | (n=31; 88.6 %), type Il (n=1; 2.85 PA)~typ2.85 %),
type IV (n=1; 2.85 %), and type V (n=1; 2.85 %). Clinical considerations and prevalence of variant SCM muscle have alsmbsed. di
Since the incidence of this anatomical variations was more than 10 %, the cervical surgeons should seriously consigebefoseissu
insertion of a central venous catheter to avoid complications.
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INTRODUCTION

The sternocleidomastoid (SCM) is the largest anand complications during central venous catheterization.
longest muscle located superficially within the anterioAbnormality of the SCM — especially in terms of its origin —
compartment of the cervical muscles. Anatomically, the SClias been reported in numerous populations including those
is associated with many vital neurovascular structures of thieBrazil, Greek, India, Australia, Soult Korea, Turkey, Co-
neck and is an important surgical landmark for identifyintpmbia, Pakistan, and the US (Natstsal, 2009; Amorim
the precise location for central venous catheter insertidanioret al, 2010; Mehteaet al, 2012; Raiko®t al, 2012;
(Drake et al,, 2010; Mooreet al, 2014). This muscle Saxenatal, 2013; Goswanet al, 2014; Sahat al, 2014;
originates from the manubrium sterni (sternal head) and tKkém, 2015; Anil et al, 2016; Arquez, 2017; Mansoor &
medial third of the clavicle (clavicular head). Its insertion iRathore, 2018; Dupowt al, 2018; Ofet al, 2019). Most
the lateral surface of the mastoid process of the tempogdlthese previous studies were case reports using human
bone and laterally to the nuchal line (Standring, 2008; Drakgnbalmed cadavers. An incidence of anatomical variations
et al, 2010). The terminal end of the SCM inserts at this greater than 10 % in an individual population and demands
mastoid process. The SCM contributes to various modalitienical consideration. Previous studies in West Bengal and
of head and neck movement such as flexing of the neck gddlumbia have shown the rates of 27.8 % 11.7 %,
rotation of the head to the opposite side. Additionally, it alg@spectively (Sahat al, 2014; Arquez, 2017). As that in
supports the normal breathing system (Hasan, 2011). lttise Thai population has yet to be documented, we
possible that variations or abnormalities in SCM origin anglystemically investigated the types and incidence of SCM
insertion may cause abnormal neck and head movemeaksormality in cadavers from Northeast Thailand.
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MATERIAL AND METHOD The head and neck regions of 35 embalmed cadavers
(19 female and 16 male) were dissected by second year
medical students enrolled in an anatomy course. Skinning

SpecimensOur study was performed based on the Humanas performed to expose the superficial fascia on the ante-

Tissue Authority (HTA) guidelines on the handling of humanior compartment of the neck. Before approaching to the

materials. Soft tissues dissected and removed from nestlernocleidomastoid muscle (SCM), different layers of

specimens were disposed with respect to prestige of the badgues consisting of the superficial cervical fascia, deep
donors who have signed with their relatives on the Informexrvical fascia, and the platysma muscle were systemically
consent of body donation form before death. After deceasissected and removed as previously described Maa@ile

close relatives have singed again to consent the body {@014). Before classification, the SCM origins and insertions
medical study and researches. This study has followed thieeach side (right and left) of all cadavers were recorded

Tenets of the Declaration of Helsinki. In addition, thisand photographed.

research has also been approved by Ubon Ratchathani

University’s Ethics of Human Research Committee (code:

UBU-REC-61/2562). RESULTS

This cross-sectional descriptive study was conducted

from 2019 to 2020 at the anatomical laboratory of the College The sample consisted of 35 embalmed cadavers
of Medicine and Public Health at Ubonratchathani Universitfrom northeast Thailand — 16 male (45.7 %) and 19 female
in Thailand. The population size was calculated based .3 %). Thirty-one (88.6 %; 17 male [48.6 %] and 14
the comparative ratios described previously (Wayne, 199f)male [40.0 %]) were normal, while the remaining four
and a previous study reported by Saha and coworkers (20X4)..4 %; 2 [5.7 %] of each male and female) exhibited
which found a rate of approximately 27.8 % in West Bengahnatomical variations (Table I). We classified the specimens
We determined that 35 embalmed cadavers would be suitaibslo five types based anatomical origin and insertion
for the investigation. All cadavers were from residents gfatterns of the SCM (Table Il and Fig. 1). The heads of the
northeast Thailand who had voluntarily donated their bodi¢sft and the right SCM were clearly separated in all
to be used for medical/gross anatomy education, includicgdavers. Normal SCM muscles were classified as type |,
research conducted at the Khon Kaen University Faculty ahd abnormal patterns were categorized into 4 types (ll,
Medicine Department of Anatomy. I, VI, and V). As shown in Table Il, the type | group

‘M Fig. 1. Representative patterns of
. sternocleidomastoid (SCM) muscles observed in
- embalmed cadavers from northeast Thailand
 classified into five types. A: type |, B: type Il, C:
- type lll, D: type IV, and E: type V. RCH; Right
. clavicular head, RSH; Right sternal head, Red
L triangle = middle triangle (major supraclavicular
fossa), LSH; Left sternal head, LCH; Left clavicular
head, RAH; Right additional head, LAH; Left
additional head, * = medial minor supraclavicular
fossa, ** = lateral minor supraclavicular fossa.
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Classification of sternocleidomastoid muscle variations and comparison of its incidence among

consisted of 31 (88.6 %) samples while types II-V consistetbserved are demonstrated in Figure 1 and each side
of one (2.85 %) each. The anatomical features of each tygeescribed in Table 111

Table I. Incidence of sternocleidomastoid abnormality observed in

Northeastern Thais.

Table Il. Classification of sternocleidomastoid

muscle types observed in Northeastern Thais.

Parameter

Sternocleidomastoid muscle patterns observed from 35

Classifications (Types)

Numbers found ( %)

specimens | 31(88.6 %)

Sex Nomnality (%) Anatomical Total (%) 1" 1 (285 %)

variations (%) ni 1(285%)

Male 14 (40.0) 2 (5.7) 16 (45.7) v 1 (285 %)

Female 17 (48.6) 2 (5.7) 19 (54.3) Vv 1 (285%)
Total 31(88.6) 4(11.4) 35 (100 %)

Totd 35 (100 %)

Table I1l. Descriptions of sternocleidomastoid muscle (SCM) types by side observed in Northeastern Thais based on aétioand in
of the muscle (also shown in the Fig.1).

Types of SCM
(corroborated with
Fig. 1)

Origins

Insertions

I
(Fig. 1A)

Left side: one head, anterior surface of the manubrium sterni bone and one
third of superior surface of medial clavicular bone

Right side: one head, anterior surface of the manubrium sterni bone and
antero- superior surface of the medial third of the clavicular bone

Left side: mastoid process

Right side: mastoid process

I
(Fig. 1B)

Left side: one head, anterior surface of the manubrium sterni bone and one-
third of the superior surface of the medial clavicle bone

Right side: two heads,
Istorigin: anterior surface of the manubrium sterni bone
2" 0rigin: superior surface of the middle part of the clavicular bone

Left side: mastoid process

Right side: mastoid process

I
(Fig. 1C)

Left side: two heads,
1% origin: anterior surface of the manubrium sterni bone
2" Origin: superior surface of the middle part of clavicular bone

Right side: two heads,
15 origin: anterior surface of the manubrium sterni bone
2% 0rigin: superior surface of the middle part of the clavicular bone

Left side: mastoid process

Right side: mastoid process

v

(Fig. 1E)

Left side: two heads,

i origin: anterior surface of the manubrium sterni bone

2™ origin: one-third of the superior surface of the medial area of the
clavicular bone

Right side: three heads.

15 origin: anterior surface area of the manubrium sterni bone

2% 0rigin: one-third of the superior surface of the medial area of the
clavicular bone

3™ origin: superior surface of the middle part of the clavicular bone

Left side: mastoid process

Right side: mastoid process

\Y%
(Fig. 1E)

Left side: three heads,

15 origin: anterior surface of manubrium sterni bone

2" origin: one-third of the superior surface of the medial area of the
clavicular bone

3™ origin: superior surface of the middle part of the clavicular bone

Right side: three heads.

Istorigin: anterior surface of the manubrium sterni bone
2"90rigin: one-third of the area in the superior surface of the medial area of
the clavicular bone

3™ origin: superior surface of the middle part of the clavicular bone

Left side: mastoid process

Right side: mastoid process
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DISCUSSION in males than in females (Natstsal, 2009; Amorim Junior
etal, 2010; Mehtat al, 2012; Raikost al, 2012; Saxena
etal, 2013; Sahat al, 2014; Kim, 2015; Aniet al, 2016;

The initial part or origin of the sternocleidomastoidArquez, 2017; Duporgt al, 2018; Mansoor & Rathore,
muscle (SCM) most commonly has two regular heads: t2618). Moreover, abnormalities observed in a female
“medial” or “sternal” head, connected to the upper part epecimen from South Korea differed from those in the
the anterior surface of the manubrium sterni bone, and tleenale cadavers in our study (€tal, 2019). In our study,
“lateral” or “clavicular” head, attached to the superiothe humber of SCM muscles with abnormalities did not
surface of the medial side of the clavicle bone. These lodgfer by sex (2 cases each), but each was of a different
bilateral muscles commonly insert to the mastoid procesge (Fig 1). There were two cases of additional muscular
of the temporal bone (Standring, 2008). The triangleeads observed in our study, both on the right side. The
formed between the base of the clavicular bone and tfiest was found in a female cadaver classified as SCM type
sterno-clavicular heads of the SCM is used as a surgiddl(Fig. 1D) and the second in a male cadaver classified
landmark for identifying the precise location at which t@as type V (Fig. 1E). These findings were similar to those
perform central venous catheterization because it is relatfdorevious studies (Natsé al, 2009; Amorim Jidnioet
to the neuro-vascular structures of the neck. Variationsah, 2010; Hasan, 2011; Metgtal, 2012; Sirasanagandla
SCM origin must thus be addressed to avoid complicatiorsal, 2012; Sahat al, 2014; Kim, 2015; Aniét al, 2016;
during surgery. As summarized in Table 1V, SCMArquez, 2017; Duporet al, 2018; Ohet al, 2019). The
abnormalities have been reported in many countries aroundidence of unilateral abnormality in our study was also
the world including Greece, Brazil, India, Australiasimilar to those previously reported (Melataal, 2012;
Turkey, Columbia, Pakistan, the US, and Korea (Natsis Sirasanagandlet al, 2012; Sahat al, 2014). The unila-
al., 2009; Amorim Junioet al, 2010; Mehtat al, 2012; teral muscle abnormality we observed in two female cases
Raikoset al, 2012; Saxenet al, 2013; Sahat al, 2014; was mostly on the right side of the neck. One was classified
Kim, 2015; Anilet al, 2016; Arquez, 2017; Dupoatal, as SCM type Il originating from right sternal head and
2018; Mansoor & Rathore, 2018; Gdt al, 2019). right clavicular head. The origins were clearly separated
However, most were case reports observed during lesstayshe middle triangle and the major supraclavicular fossa,
on gross anatomy for medical or paramedical students, aaglshown in Figure 1B. The other was SCM type IV and
few systematic studies have been published. SCM variatioriginated from the right sternal head clavicular head and
has been documented in India (27.8 %) and Columbia (1kdditional head. The right sternal and clavicular heads were
%) (Saheet al, 2014; Arquez, 2017). separated by the medial minor supraclavicular fossa, but

its clavicular and additional heads were separated by the

This study was the first of its kind conducted in anedial minor supraclavicular fossa, as shown in Figure
Thai population and revealed an incidence of 11.4 %, cohb. The incidence and patterns of SCM bilateral
parable to that found in Columbia mentioned above (Tabdédnormalities observed in this study were also similar to
IV). Interestingly, previous studies have found highethose previously described (Natgisal, 2009; Sahat
incidences of SCM abnormality or anatomical variational., 2014; Kim,2015; Anilet al, 2016; Arquez, 2017;

Table IV. Comparison of previously documented abnormalities of the sternocleidomastoid muscle among populations (N.D., not
determined).

References Populations Observation Percentage of abnormality
(male: female) reported
Natsis ef al. (2009) Greek A case report (1:0) N.D.
Amorim Junior ef al. (2010) Brazilian A case report (1:0) N.D.
Mehta et al. (2012) Indian (New Delhi) A case report (1:0) N.D.
Raikos et al. (2012) Australian A case report (1:0) N.D.
Saxena et al. (2013) Indian (Haryana) A case report (1:0) N.D.

Saha et al. (2014) Indian (West Bengal) Research article (5:0) 27.8%
Goswami et al. (2014) Indian A case report (male) N.D.
Kim (2015) Soult Korean A case report (1:0) N.D.
Anil et al. 2016) Turkish A case report (1:0) N.D.
Arquez (2017) Colombian Research article (0:2) 11.7%
Mansoor & Rathore (2018) Pakistani A case report (1:0) N.D.
Dupont et al. (2018) American (US) A case report (1:0) N.D.
Ohet al (2019) South Korean A case report (0:1) N.D.
Present study (2022) Thai (Northeastern region) Research article (2:2) 11.4%
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Dupontet al, 2018; Oket al, 2019). Such abnormalities sencia de cabezas adicionales, de la siguiente manera: tipo |
were observed in two males. One was SCM type I witth=31; 88,6 %), tipo Il (n=1; 2,85 %), tipo Il (n=1 ; 2,85 %),
the right and left sternal heads separated from the righ© IV (n=1; 2,85 %) y tipo V (n=1; 2,85 %). También se discu-
and left clavicular head by the middle triangle or maj eron las consideraciones clinicas y la prevalencia de la variante
supraclavicular fossa. In addition, the right middle trianglg® Musculo MEM. Dado que [a incidencia de esta variacion fue
| han its left Th h | _f_su erior al 10 %, los cirujanos de cabezay cuello deben conside-
was larger than its le coqnterpart. eot erv.vaS c _aSSI IF este tema antes de la insercion de un catéter venoso central
as SCM type V and conS|st(_ad of three heads: the ng_h_t FMa evitar complicaciones.
left sternal heads, the clavicular head, and an additional
head. Notably, the right and left sternal heads were PALABRAS CLAVE: Musculo esternocleido-
separated from the right and left clavicular heads by theastoideo; Variacion anatémica; Cadaveres; Clasificacion.

medial minor supraclavicular fossa.
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