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Bilateral anterior scalene muscles pierced by ventral rami of the (5 and C6 spinal

nerves: case report
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Abstract

During routine dissection of a 58-year-old male cadaver for medical education in the Department
of Anatomy, the anatomical variation between the scalene muscles and brachial plexus were
observed bilaterally. Anterior scalene muscles were pierced bilaterally by ventral rami of the C5
and C6 spinal nerves. The right anterior scalene had three bellies separated individually by the
ventral rami of C5 and C6 spinal nerves. The left anterior scalene had two bellies separated by
ventral rami of the C5 and C6 spinal nerves either.

This variation between the scalene muscles and brachial plexus may be important during
supraclavicular nerve block for regional anesthesia, and surgical procedures for thoracic outlet
syndrome in this region.
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Introduction

The posterior triangle of the neck is an important area for
radiologists, physicians, surgeons, and anesthesiologists. It
houses not only brachial plexus (BP), but also the cervical
sympathetic ganglia, the major blood vessels, and many
other structures. The thoracic outlet syndrome redounds to
the clinical importance of this region. Nowadays, term of the
thoracic outlet’ has been used for identifying these structures
in the manuscript about thoracic outlet syndrome [1].

«

Anesthetic administration to block cervical sympathetic
ganglia or branches of BP, botulinum toxin injection into the
scalene muscles, and surgical operations for thoracic outlet
syndrome necessitate knowing anatomical variations about
the structures in the neck [2]. Also, effective radiological
evaluation requires a thorough understanding of the anatomy
of this region and BP. Under this circumstance, the bilateral
variation described here may be important for clinical
evaluation of the neck anatomy.

(Case Report

During dissection for medical education, bilateral variations
were seen in relation between scalene muscles and the
brachial plexus of a 58-year-old male cadaver. No visible

external anatomical variation or anomaly was noted. The
anterior scalene muscles were deep to sternocleidomastoid
bilaterally, concordant to classical anatomical description.
After removing the sternocleidomastoids and fascial sheets, it
was detected that the right scalenus anterior had three bellies
separated individually by anterior rami of the C5 and C6
spinal nerves (Figure 1). These bellies converged and joined
before attached by narrow, flat tendon to the 1st rib. The left
anterior scalene muscle had two bellies separated by anterior
rami of the C5 and C6 cervical spinal nerves either (Figure 2),
and attached to the 1strib similar to the right peer.

Discussion

According to the classic description, BP composes of C5 to T1
spinal nerves’ ventral rami combining to form three trunks
in the posterior triangle of the neck. The ventral rami of C5
and C6 form the superior trunk, the ventral ramus of C7 spinal
nerve continues as the middle trunk, the ventral rami of the
C8 and T1 spinal nerves form the inferior trunk of the BP. BP
passes between anterior and middle scalene muscles together
with subclavian artery [3].

Upper limbs burgeon out opposite the 5th - 8th cervical
and the first two thoracic segments in the seventh week of
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Figure 1. a) Photo of dissected neck, right side. b) Explanatory
illustration of the right neck dissection. Inferior trunk of brachial
plexus is hidden behind of the subclavian artery. Anterior scalene
has three belly pierced individually by ventral rami of C5 and Cé
cervical spinal nerves. Middle and inferior trunk of brachial plexus

and subclavian artery pass between anterior and middle scalene.

(CL: clavicle; SCM: sternocleidomastoid muscle; MSM: middle scalene
muscle; ASM: anterior scalene muscle; IJV: internal jugular vein; SFN:
superficial cervical fascia; TR: thyroid gland; ST: superior trunk of the
brachial plexus; MT: middle trunk of brachial plexus; SCA: subclavian
artery; €5, C6: ventral rami of 5th and 6th cervical spinal nerves)
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Figure 2. a) Photo of dissected neck, left side. b) Explanatory
illustration of the left neck dissection. Middle and inferior trunk of
brachial plexus and subclavian artery pass between anterior and
middle scalene. (MSM: middle scalene muscle; ASM: anterior scalene
muscle; SCA: subclavian artery; ST: superior trunk of the brachial
plexus; MT: middle trunk of brachial plexus; IT: inferior trunk of the
brachial plexus)
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development. Shape of the muscles is controlled by connective
tissue derived from somatic mesoderm. The mesenchyme is
derived from dorsolateral cells of the somites that migrate into
the upper limb bud’s connective tissue to form upper limbs’
muscles, while myoblasts from cervical hypomeres form the
scalene, geniohyoid, and prevertebral muscles. At the same
time, ventral rami from the 5th - 8th cervical and first two
thoracicspinal nerves penetrate the connective tissue toreach
appropriate upper limb muscles [4]. Postero-anterior oblique
course of the anterior scalene from the transverse processes
of the cervical vertebrae to the first rib, and discoordination
between myoblast migration and nerve penetration lead
relational variations between upper roots of BP and anterior
scalene. There are lots of studies about the variations seen in
relations between scalene muscles and the brachial plexus [1,
5, 6]. According to Harry et al., the incidence of this classically
described localization of the BP is about 60% [5].

Localization of BP except classically described space has
various features. In some cases, the root from C5 or upper
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trunk of BP pass anteriorly to the anterior scalene. Rarely
anterior scalene is perforated by the C5, C6 roots [6]. Bilateral
variations in these structures are less frequent than those of
the unilateral variations.

Treatment of patients suffered from neurogenic thoracic outlet
syndrome includes various invasive methods from resection
of the first rib to botulinum toxin injection into the anterior
scalene [7, 8]. These methods are preferred for the purpose of
to decompress the BP. In this respect, the variations described
above may be a reason of unsuccessful operations.

In conclusion, awareness of neuromuscular variations in the
posterior triangle of the neck allows physicians to overcome
the complications and treatment failure during the surgery or
injections such as scalene blocs, rib removal.
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