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Abstract
Anatomical variations in the venous structure and drainage patterns in the neck are not uncommon. However, this is the 
first known report on the external jugular vein being pierced by supraclavicular branches. In the lateral cervical region of 
a neonatal cadaver, the supraclavicular branches penetrated the external jugular vein superior to the clavicle, resulting in a 
circular venous channel formed around the nerve trunk. Variations such as these are important to note in order to minimize 
possible intra-operative complications sustained during surgical interventions such as venous catherization or nerve grafts.
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Introduction

The external jugular vein mainly drains the scalp and face 
and is formed by the union of the posterior division of the 
retromandibular vein and the posterior auricular vein. This 
union occurs near the angle of the mandible, inferior to the 
auricle (Standring 2008; Moore et al. 2014). The external 
jugular vein descends deep to the platysma muscle and 
crosses the sternocleidomastoid muscle obliquely. Near 
the posterior border of the sternocleidomastoid muscle, it 
pierces the investing layer of the deep cervical fascia, which 
forms the roof of the lateral cervical region, before it termi-
nates in the subclavian vein, in the inferior part of the lateral 
cervical region (Moore et al. 2014).

The cutaneous branches of the cervical plexus emerge 
at the midpoint of the posterior border of the sternocleido-
mastoid muscle, often referred to as the nerve point of the 

neck (Moore et al. 2014). The lesser occipital nerve, great 
auricular nerve and transverse cervical nerve arise from the 
nerve loop between the anterior rami of C2 and C3 nerve 
roots, while the supraclavicular nerves arise from the nerve 
loop formed between C3 and C4, to innervate the anterior 
and lateral aspects of the cervical skin (Standring 2008; 
Moore et al. 2014). The supraclavicular nerves emerge as 
a common trunk, posterior to the sternocleidomastoid mus-
cle. This trunk descends deep to the platysma muscle and 
divides into the medial, intermediate and lateral branches, 
prior to piercing the deep cervical fascia slightly superior to 
the clavicle (Standring 2008). The medial supraclavicular 
branches are closely related to the external jugular vein as 
they cross infero-medially to innervate the anterior cervical 
skin. In this case report, the trunk of two supraclavicular 
branches pierces the external jugular vein, prior to dividing 
into its terminal branches.

Case report

During microdissection of 51 pediatric formalin-fixed cadav-
ers (42 neonates; eight infants, one 2-year old; 29 males 
and 22 females), an anatomical variation in the left lateral 
cervical region was observed in a stillborn, male neonatal 
cadaver. These dissections were performed in the Anatomy 
Department of the University of Pretoria, after ethical clear-
ance was obtained (University of Pretoria, Research Eth-
ics number: 77/2014), and in accordance with the ethical 
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standards laid out in the 1964 Declaration of Helsinki and all 
subsequent revisions. The dissection of this neonatal cadaver 
followed the standard lateral cervical dissection technique 
where the skin, superficial fascia of the neck and platysma 
muscle were systematically removed. After the investing 
layer of the deep cervical fascia was removed, the super-
ficial branches of the cervical plexus were observed where 
they emerged around the midpoint of the posterior border of 
the sternocleidomastoid muscle. The respective cutaneous 
branches of the cervical plexus were carefully exposed and 
followed to their endpoints.

During the dissection of the left cervical region, a rare 
case of perforation of the external jugular vein by the 
supraclavicular branches was observed. The medial and 

intermediate branches pierced the external jugular vein as 
a single trunk before branching. The lateral branch passed 
posterior to the external jugular vein without piercing the 
vein (Fig. 1). No other variations were observed in the distri-
bution of these nerves or the remaining cutaneous branches 
of the cervical plexus.

As a result of the external jugular vein being pierced by 
a supraclavicular nerve trunk, the external jugular vein is 
temporarily split into two channels, forming a loop around 
the nerve. A narrowing in the external jugular vein can be 
observed prior to the formation of the two parallel channels, 
with the medial channel having a greater diameter than the 
lateral channel (Fig. 2). The united distal external jugular 
vein had a similar width as the proximal section of the vein. 

Fig. 1   a, b Supraclavicular 
nerves piercing the left external 
jugular vein in a neonatal 
cadaver. EJV External jugular 
vein, NP nerve point of the 
neck, SCM  sternocleidomastoid 
muscle

Fig. 2   a, b Enlarged view of 
external jugular vein perfora-
tion by common trunk of the 
medial ~ and intermediate 
supraclavicular nerves, with the 
lateral supraclavicular nerve 
emerging posterior to perfora-
tion, as indicated by the probe. 
GA Great auricular nerve, 
LO lesser occipital nerve, TC 
transverse cervical nerve, EJV 
external jugular vein, SCM 
sternocleidomastoid muscle, C 
clavicle, M  medial supracla-
vicular nerve, I intermediate 
supraclavicular nerve, L lateral 
supraclavicular nerve
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The external jugular vein drained into the subclavian vein 
normally.

Discussion

The importance of sound anatomical knowledge is greatly 
emphasized throughout the literature and is necessary to 
ensure that clinical procedures are successfully performed 
in a safe manner (Van Schoor et al. 2005; Prigge et al. 2013). 
Anehosur et al. (2015) suggested that knowledge of varia-
tions in venous patterns in the face and neck is of paramount 
importance for head and neck surgeons to avoid unnecessary 
hemorrhaging during surgical procedures.

We describe a rare occurrence of the common trunk of 
two supraclavicular branches of the cervical plexus perfo-
rating the external jugular vein in a neonatal cadaver. Vari-
ous anomalies regarding these neurovascular structures are 
reported in the literature. These include branches of the supr-
aclavicular nerve piercing the clavicle (Tubbs et al. 2006; 
Rao et al. 2009), the external jugular vein bifurcating (Rao 
et al. 2018), as well as duplication of the external jugular 
vein (Comert and Comert 2009; Paraskevas et al. 2014).

Other examples of a nerve piercing a blood vessel have 
been noted in the literature, mostly related to the internal 
jugular vein and the spinal accessory nerve (Gardiner et al., 
2002; Ibrahim et al. 2016). In these cases, a section of the 
internal jugular vein was duplicated, with the spinal acces-
sory nerve passing between the window created by the par-
tial duplication. This partial duplication can also be referred 
to as a fenestration, since the bifurcated vein reunites proxi-
mal to its final termination or drainage point (Ibrahim et al. 
2016).

Roy and Sharma (2004) described a case where the 
medial cutaneous nerve of the forearm pierced the axillary 
vein and passed through a tunnel created by two narrow 
veins on either side of this tunnel. Apart from the different 
neurovascular structures involved, and different explanations 
provided, these cases are similar to the observations in this 
case.

A duplicated external jugular vein was observed in a 
female patient during a subtotal glossectomy and lymph 
node dissection. The right external jugular vein was dupli-
cated in its middle third, forming a medial and lateral vein 
that united in a single vein near the posterior border of the 
sternocleidomastoid muscle, prior to penetrating the deep 
fascia of the neck (Comert and Comert 2009).

According to Rao et al. (2018), the complex embryo-
logical development of the vascular system can result in 
clinically relevant anomalies. These abnormalities can be 
unilateral or bilateral and are more often observed in the 

venous structures than the arterial distribution (Anehosur 
et al. 2015). Different theories with regard to these anoma-
lies have been postulated. Prades et al. (2002) suggested 
that the venous duplications are not clearly explained by 
the embryology. The vascular embryological theory is the 
most common explanation. Duplication of the internal 
jugular vein, with the accessory nerve passing between 
the duplication may occur due to the nerves appearing 
after the vessels and that inadequate condensation of the 
embryonic capillary plexus results in the formation of this 
anomaly (Prades et al. 2002). This explanation can also 
be applied to the formation of the external jugular venous 
channels as presented in this study.

Roy and Sharma (2004) believe that the venous loop 
created around a nerve is not that uncommon. However, 
discrepancies are observed in the reporting of these nerve 
and vein relationships. They attribute these discrepancies 
to the modern dissecting technique which calls for the 
venous structures to be removed in order to clear the dis-
section field (Roy and Sharma 2004).

The neurovascular anomaly described in this study has 
several clinical implications. The external jugular vein 
is often used for central venous catheterization (Comert 
and Comert 2009; Rao et al. 2009). It is also used as the 
recipient vein in free tissue transfers in the head and neck 
region (Comert and Comert 2009). Awareness of drainage 
patterns are particularly important in microvascular anas-
tomoses (Anehosur et al. 2015; Rao et al. 2018).

The supraclavicular nerve can be used as a donor nerve 
for patients suffering from complete brachial plexus pal-
sies (Ihara et al. 1996). The supraclavicular nerve can also 
be used in neurotization (nerve transfer) with the mental 
nerve in patients experiencing trigeminal nerve palsy after 
cerebrovascular accidents (Mucci and Dellon 1997).

In conclusion, the authors are not aware of any literature 
presenting a case such as this one, involving these specific 
neurovascular structures. Variations such as these usually 
remain undetected; however, it is important to inform sur-
geons and other clinicians of this potential relationship in 
order to prevent unforeseen complications during surgical 
interventional procedures.
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