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Abstract
Musculature variations in the head and neck are typically observed in cadaveric dissections. Some of these 
variations could involve the levator scapulae muscle, which may lead to cervical and postural misalignment. The 
levator scapulae function to elevate the scapula and rotate it downward. In this case report, we present an 88-year-
old male cadaver diagnosed with thoracic kyphosis having a double-bellied levator scapulae, originating from the 
transverse processes of C1-C4 and the mastoid process. This abnormality, not found elsewhere in our search of 
literature, can give physicians insight into upper back pain management and surgical navigation of the posterior 
cervical and upper back regions.
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Introduction

Anatomical knowledge of the localization of 
muscles and their possible variations could be helpful 
in preventing misrecognition of adjacent structures. 
Such distinctions could be especially important in 
surgeries  [1]. The levator scapulae muscle (LSM), 
normally originating from the transverse process C-1 
to C-4 and inserting on the superomedial border of the 
scapula, aids in the process of elevating the shoulder 
girdle and downwardly rotating the scapula [2]. Since 
variations in back muscles can often be asymptomatic, 
they are frequently found in cadaveric dissections [1]. 
Several case reports have recorded variations in the 
LSM with as many as 6 muscle slips at the proximal 
attachment [1], [3], [4]. One study reported accessory 
attachments to the LSM unilaterally to the serratus 
anterior (SA) muscle, serratus posterior superior 
(SPS) muscle, or to either of the first two ribs. Other 
subjects from the same study demonstrated bilateral 
accessory attachments to SA with one having had 
bilateral accessory attachments to SPS and a unilateral 

accessory attachment to SA. One subject had bilateral 
attachments to both SPS and SA [1].

In 2016, the researchers Chotai et al. reported 
that they encountered an additional slip of the LSM 
originating from the left mastoid process of a cadaveric 
dissection [4]. It was also documented that in a 71-year-
old Caucasian female, her LSM gave rise to an accessory 
head that inserted, by way of aponeurotic band, into the 
ligamentum nuchae, the tendon of the rhomboideus 
major, and the superior aspect of the SPS muscle [5]. 
In the current case report, we describe an 88-year-old 
male cadaver with a unique LSM variation, a second 
belly attaching to the mastoid process which has not 
been previously reported in the reviewed literature.

Case Report

On routine dissection at the University of 
Medicine and Health Sciences Anatomy Lab of an 
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88-year-old male cadaver that expired from myocardial 
infarction, the LSM variant was discovered during the 
exploration of the left upper back and neck. This muscle 
can be found in the floor of the posterior cervical triangle. 
To locate this muscle, the trapezius was dissected 
from its origin and reflected superiorly and laterally. 
Immediately deep to that, the splenius capitis was also 
reflected superiorly, thus exposing the left LSM.

On the left side of the cadaver, it was noticed 
that the LSM displayed a bifurcation of the belly into 
two separate bellies (Figure 1). This abnormality was 
noted unilaterally as the right-sided LSM appeared 
normal. This LSM variant inserted normally, into the 
superomedial border of the scapula, then split into two 
bellies (Figure 1). The insertion of the first belly (labeled 
right) was normal (Figure 2), as it was inserted into the 
transverse processes of the cervical vertebrae C1-C4 
(Figure  2). The second belly (labeled left) inserted 
onto the mastoid process (Figure  2). Regarding its 
innervation and blood supply, the variant LSM had an 
unremarkable supply. It was innervated by the dorsal 
scapular nerve and received blood from the dorsal 
scapular artery; a branch of the transverse cervical 
artery.

On initial inspection of the cadaver, it was 
noticed that the cadaver displayed thoracic kyphosis, 
a clinically relevant finding potentially related to the 
anomaly seen in the LSM [3] (Figure 3).

Discussion

Although seemingly uncommon, variations of 
the LSM have been previously reported in various cases. 
For example, Loukas et al. found an accessory head 
attaching to the ligamentum nuchae, a tendon of the 
rhomboid major and the SPS [5]. A study by Chotai et al. 
found a portion of the LSM originating superiorly from 
the mastoid process [4]. Findings listed in Bergman’s 
comprehensive encyclopedia of human anatomic 
variation note slips of an inferior portion of the muscle 
attaching to different sites of the scapula [6]. Another 
study by Lima et al. found that the muscle had split 
inferiorly, with a medial band attaching to the anterior 
aspect of the rhomboid major muscle, and the lateral 
band attaching to the superior angle of the scapula [7].

It is possible that this variation is due to changes 
within embryological mechanisms specifically relating 
to the somite forming unit during paraxial mesoderm 
differentiation. Changes in WNT and fibroblast growth 
factor signaling gradients can lead to variations in cell 
movements during gastrulation [8]. The muscle develops 
from the paraxial mesoderm from the somite which 
results in the development of the rhomboid major and 
rhomboid minor [9]. It has also been determined that the 
SPS and the SA share somitic origin in which an magnetic 
resonance imaging study found 43% of their subjects to 
have attachments to these two areas [1]. The thoracic 
myotome origin of the LSM and back muscles are known to 
share innervation from the dorsal scapular nerve [1], [10]. 
Despite the double belly variation of the LSM, we found 
the innervation to be from the dorsal scapular nerve 
with vascular supply from the dorsal scapular artery. 
However, a study conducted in 1997 reported that the 
dorsal scapular nerve only innervated the LSM 30% of 
the time, with most innervations coming from cervical 
plexus origins (C3-4) [9]. Alternatively, a 2016 cadaveric 
study reported that the LSM was innervated solely by the 

Figure 1: An 88-year-old man with a bifurcated left levator scapulae 
muscle

Figure 2: Insertion points of the levator scapulae muscle (LSM) of an 
88-year-old man with a bifurcated LSM
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dorsal scapular nerve in 48% of cases and that the LSM 
and rhomboids were both innervated by the same dorsal 
scapular nerve in 52% of samples [9].

Figure  3: Thoracic kyphosis seen in the 88-year-old man being 
referenced in this case study

Our cadaver presented with two separate 
bellies of the LSM unilaterally (Figure  1). Positioned 
on the floor of the posterior triangle of the neck, the 
LSM connects the cervical vertebral column to the 
upper limbs. Superiorly, it originates on the transverse 
processes of the cervical spines including the atlas, 
axis, C3 and C4, as well as the mastoid process. It 
inserts inferiorly on the superior angle of the medial 
scapula [2]. Mori termed the LSM as having a dorsal and 
ventral fasciculus [11]. The variation seen in our report 
is similar to his description of the first subtype of dorsal 
fasciculi, in which the accessory attachment is inserted 
into the cervical vertebrae and the inferior attachment is 
to an unidentifiable assortment of vertebrae (in this case, 
superomedial border of the scapula) [6], [11]. Reportedly, 
in a recent study regarding the morphometric properties 
of back muscles, the authors noted that a finding of a 
double headed LSM with a superomedial scapular 
border attachment indicating no literature describing 
our exact variation [12]. This is rarely seen and as 
with the above examples of variations, it may remain 
unnoticed or contribute to pathological conditions.

There are suppositions that the extra belly 
could possibly increase stabilization and control of 
the scapula [1]. In a study of the muscle’s action 
during shoulder movement, electromyography results 

reveal a concentric contraction during active shoulder 
abduction of the first 90° and eccentric during the latter 
half [13]. With this, further research would be needed to 
determine whether accessory attachments can add or 
reinforce functions of the LSM.

Clinical correlations

It is important for physicians to note variations 
in muscular morphology to provide patients with 
proper treatment. Behrsin and Maguire determined 
that the LSM is implicated in referred shoulder pain 
while exerting force during shoulder abduction based 
on scapular position [13]. In the presence of a joint 
anomaly, this force acts specifically on the cervical 
spine through the cervical attachment causing tissue 
distortion and stress. This is contraindicated in a study 
by Navarro-Ledesma et al., where the LSM did not show 
a difference between symptomatic and asymptomatic 
groups in subacromial pain syndrome, but scapular 
positions were not noted in this study [14].

The levator scapula is anatomically important 
in maintaining the alignment of the neck and back; thus, 
the balance may be disrupted when anomalies are 
present in this muscle [3]. Chronic postural imbalance 
potentially manifests as shoulder pain or neck pain as 
the cervical vertebrae alignment is partially dependent 
on the LSM [3]. As previously mentioned, this cadaver 
had a severe case of thoracic kyphosis; a symptom 
often seen as a result of bad posture (Figure 3).

The LSM is also involved in cervical dystonia, a 
group of neck muscle disorders that include spasmodic 
torticollis, in which the head is tilted with the ear down 
and chin up [4]. Although the main muscle target in 
torticollis is thought to be the sternocleidomastoid 
muscle, recently, abnormalities of the LSM have been 
heavily implicated in this disorder [15]. Erro et al. were 
able to improve posture of torticollis patients significantly 
using electromyography to guide the administration of 
botulinum toxin injections into the LSM which improved 
the posture significantly [15].

Conclusion

An accessory belly of the LSM is significant for 
both its possible embryological derivatives and clinical 
relevance in regard to thoracic and other postural 
curvatures. With further research, a variation such 
as this can be helpful in pain management along as 
altering surgical procedures of the posterior cervical 
neck. Considering the potential solutions in knowledge 
of the levator scapula variations, it is scientifically 
valuable to continually report anomalies found related 
to the LSM.
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