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ABSTRACT

presentations.

Variations on course and position of vagus nerve and its branches are extremely rare congenital anomaly. This
manuscript presents a case of left superior cervical cardiac branch of the vagus nerve looping over the subclavian
vein observed during routine dissection of a 72-yeays-old embalmed Caucasian female cadaver. In the same
case, the left inferior cervical cardiac branch was taking origin from the superior cervical branch. Understanding
the existence and developmental variations of these two cervical cardiac branches is of important in clinical
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INTRODUCTION

The vagus nerve (VN) is the tenth paired (left
and right) cranial nerve carrying sensory fibers
from the heart to the central nervous system and
parasympathetic motor fibers to the heart.
Usually, it has been described as most exten-
sively cranial nerve, with roots arising from the
medulla between the olivary nucleus and
inferior cerebellar peduncle and extends through
the jugular foramen into the carotid sheath
between carotid artery and internal jugular vein
to the cervical, thorax and abdominal regions
[1-4]. Onits way to the abdomen, several major
branches arise to innervate various tissue
organs, includes: meningeal, auricular, pharyn-
geal, laryngeal, cardiac, pulmonary, oesoph-
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ageal, and anterior and posterior vagal trunks
branches. [2,5,6].

Superior cervical cardiac branches of the vagus
nerve (SCCVN) are described to arise in the neck
just distal to the inferior vagal ganglion [7] and
provide the parasympathetic innervation to the
heart wall [8]. The left-SCCVN descends on the
left side of the trachea anterolateral to the
oesophagus and deep to the aortic arch to merge
with the deep cardiac plexus [9]. We present a
variant position and pathway of left-SCCVN on
its way from the neck to the thorax. The knowl-
edge on these anatomical variations is impor-
tant for routine clinical procedures undertaken
on the cervical and upper thoracic regions.
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CASE REPORT

A left-sided SCCVN with atypical position and
pathway was observed during a routine under-
graduate dissection of a 72-year-old preserved
Caucasian female body with no previous history
of surgical or heart condition (Fig. 1 and 2). The
left vagus nerve gave a single superior cervical
rami just distal to inferior vagal ganglion. The
rami then descended together with the main VN
trunk between the left common carotid artery
and the internal jugular vein. At the level where
the internal jugular vein united with the left
subclavian vein, the left-SCCVN part away from
the common pathway with the main VN trunk
and move anterolateral, posterior to the distal
quarter of the internal jugular vein. It then
looped over the left subclavian vein at the junc-
tion between the internal jugular vein and left
subclavian vein, at the level of thoracic inlet.
Just after looping the subclavian vein, it gives a
small inferior branch before continue to the
aortic arch as the main superior branch. Small
inferior branch deviates medially and downwards
to reach the medial side of the aortic arch into
the deep cardiac plexus, while the larger
superior branch continues to terminate on the
superficial cardiac plexus.

Fig. 1: Photograph from 72-years-old-embalmed female
cadaver displaying the left lateral view of the cervical
and the upper thoracic regions. Note the course and
position of the superior cervical cardiac branch of the
vagus nerve (black bold arrow) and the inferior cervical
cardiac branch (white dotted arrow).

VN: vagus nerve, PN: phrenic nerve, JV: internal jugular
vein (cut), BP: brachial plexus roots, SV: subclavian vein,
LCCA: left common carotid artery, TH: thyroid gland, LBV:
left brachiocephalic vein, ITA: internal thoracic artery,
AOA: aortic arch, LRN: left recurrent laryngeal nerve.
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Fig. 2: Left side of the cervical region displaying the detail
of the origin of the superior cervical cardiac branch of
the vagus nerve (black bold arrow).
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VN: vagus nerve, PN: phrenic nerve, BP: brachial plexus

roots, SV: subclavian vein, BV: internal jugular vein, LCCA:
left common carotid artery, TH: thyroid gland.

DISCUSSION

The vagus nerve carries sensory and parasym-
pathetic motor fibers from and to the heart
respectively [1,3,7], through its superior and
inferior cervical cardiac branches via the
cardiac plexus. In the observation reported in
this article, left-SCCVN features like the division
point, position, course and termination pattern
seemed to be somehow different from the usual
described anatomy of the cardiac plexus and
associated vagal inputs.

The cardiac plexus is formed by branches from
vagus and cervical sympathetic nerves, and
anatomically divided into: ventral (superficial)
located on the inferior surface of the aortic arch,
and dorsal (deep) part located anterior to the
left bronchus at the bifurcation of pulmonary
trunk [9,10].

The left vagus nerve usually gives 2-3 superior
and inferior cervical cardiac branches. The left
superior branch usually described to descend
anterior to oesophagus and deep to the aortic
arch to merge with deep cardiac plexus, while
the left inferior branch descends lateral to the
trachea before passing over the arch of aortato
supply the superficial cardiac plexus [9,10].
However, this phenomenon was not observed
in the current observation. In this the left vagus
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nerve gave a single common superior cervical
branch that descends between the internal
common carotid artery and the internal jugular
vein to supply both the superficial and deep car-
diac plexus.

The left inferior cervical cardiac branches of
vagus nerve (ICCVN) usually are described to
arise at the root of the neck just above the first
rib [3,6]. However, in the current findings the
left ICCVN arises from the left SCCVN just after
passing over the left subclavian vein at the
junction with the internal jugular vein. This
phenomenon is remarkable and it is the first time
being reported.

EMBRYOLOGICAL NOTE AND CONCLUSION

These neuronal variations can be explained
through pharyngeal arches derivatives and
associated neuronal growth cones behaviours
during embryonic development. The vagus nerve
gives branches that innervates derivatives from
the fourth and sixth pairs of pharyngeal
(branchial) arches [11,12]. Usually, the artery
supplying the left fourth pharyngeal arch (left
primitive aortic arch) persists and forms the
definitive aortic arch, hence it remains associ-
ated with the vagus nerve branch. However, as
the embryo grows, these arteries and nerves
elongates and descend into their ultimate
positions into the thorax [12] concurrent with
their associated venous drainage.

Nerves elongates by actions of neuronal growth
cones which are motile and actively explores
potential target cells through intracellular
signalling pathways via receptor regulated
mechanisms [13,14,15] resulting in the forma-
tion of postnatal neuronal connection.

Therefore, based on these embryological expla-
nations, the present observation might be a re-
sult of faulty embryological activity of neuronal
growth cones in the fourth left pharyngeal arch.
On the looping over the left subclavian vein, it
could be due to a delayed neuronal growth cone
activity as a result the appropriate neuronal
connection formed when venous drainage was
already established since the venous system is
not very uniform in development.

In conclusion, existence of anatomical variations
involving the course and position of these two
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superior cervical branches of vagus nerve seems
to be of important for medical literature in
order to highlight unknown clinical presentations
and the anatomical knowledge.

ABBREVIATIONS

VN - Vagus nerve

SCCVN - Superior cervical cardiac branch of
vagus nerve

ICCVN - Inferior cervical cardiac branch of
vagus nerve
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