
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2020. Anatomy & Cell Biology

Introduction

Divergence of the vascular system from its normal pattern 
is commonly observed in veins than the arteries [1]. Super-
ficial veins of the body such as external jugular vein (EJV) 
show a considerable variation in its morphology, size, forma-
tion, and termination. Fenestration or incomplete divisions 
of craniocervical blood vessels are reported in the literature. 
Among the vessels around the head and neck (H&N) regions, 
the arterial fenestrations are commonly observed than the ve-
nous fenestrations [2]. Many H&N arterial fenestrations have 
been reported in branches of the circle of Willis (frequently), 
vertebral artery, and internal carotid artery [3]. Fenestration 

of EJV is a very rare incidence unlike the other anomalies of 
H&N vasculature. Mostly these fenestrated vessels were not 
transmitting any structures through it, but very rarely some 
structures may pass through the venous fenestration [4]. 

The EJV, one of the main superficial veins of the H&N, 
drains blood mostly from the scalp and the face. Normally 
it is formed or begins near the angle of the mandible by the 
union of the posterior division of the retromandibular vein 
(RMV) with the posterior auricular vein (PAV). It runs down-
wards but deep to platysma in the posterior cervical triangle; 
then it pierces the deep cervical fascia at the posterior border 
of the sternocleidomastoid muscle. Further, the EJV descends 
into the inferior part of this triangle and terminates in the 
subclavian vein [5]. Along its course in the lower half of the 
posterior triangle, the vein crosses the transverse cervical 
nerve (C2-3) superficially. The clinical importance of this vein 
lies in the fact that it is easier to visualize than the internal 
jugular vein (IJV) and can give a more reliable estimate of 
central venous pressure [6].

Another significant variation that has been reported in the 
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literature is the variations of RMV and draining pattern of the 
facial vein (FV) with undivided RMV continuing as EJV and 
directly draining into EJV or FV [7].

Here we present a rare variation of EJV with a large fen-
estration in the neck region with an exceptional finding of 
transverse cutaneous nerve passing through along with undi-
vided RMV and varying draining pattern of FV.

Case Report

During posterior cervical triangle dissection for the first-
year medical students, one of the male cadaver aged 52 years 
showed variations of EJV and RMV on the left side. The EJV 
showed a vertical fenestration (Fig. 1A), the length of which 
was found to be 4.8 cm. The fenestration commenced from 
the level of apex of the parotid gland and extended vertically 
downwards in the neck. Prior to its termination just above 
the middle third of the clavicle, the fenestrated EJV joined 
to form a single trunk pierced the deep cervical fascia and 
drained into the subclavian vein. No dilatations were found 
proximal and distal to fenestration. Branches of the transverse 
cervical nerve were found passing through this fenestration 
(Fig. 1A). The left RMV directly continued as the EJV and 
the classical termination of RMV into anterior and posterior 
divisions was completely absent. Near the apex of the parotid 
gland, behind and inferior to the angle of mandible, the PAV 
drained into the RMV. A long communicating vein between 

the RMV and anterior jugular vein was found running on the 
anterior surface of the sternocleidomastoid muscle. The left 
FV was found running posteroinferior at the anterior border 
of masseter and drained directly into the left IJV, deep to the 
sternocleidomastoid muscle (Fig. 1B). No such variations 
were found on right side H&N region.

Discussion

The awareness of anomalous venous patterns in the re-
gion of H&N is essential for the surgeons performing intra-
operative microvascular surgeries to avoid unnecessary bleed-
ing. Among the superficial veins of H&N, the EJV is reported 
to exemplify numerous variations that affect its size, form, 
course, tributaries, drainage, and termination [8]. 

Among the veins of H&N, IJV fenestration occurs in 0.4% 
of the population [9] and only a very few cases been reported 
in the literature so far [10].

Superficial venous fenestrations are rare and EJV fenestra-
tion is exclusively a very rare anomaly found in the H&N. In 
2010, Choudhary et al. [11] reported that the EJV was found 
to be split into two channels and got reunited at its junction 
with the FV but no structures were passing through it. 

In the present case, left side EJV showed a large central 
fenestration which rejoined in the lower part to form a single 
trunk. The significant feature found in this anomaly was the 
transverse cervical nerve was passing through this fenestra-
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Fig. 1. (A) Dissection showing the fe ne-
stration (arrowhead) of the left external 
jugular vein (arrows). The asterisks 
indicate transverse cervical nerves. (B) 
Large fenestration (double-sided arrow) 
of left external jugular vein (arrows). 
The asterisks indicate transverse cervical 
ner ves .  CV,  com mu nicating vein 
between left side re tro mandibular and 
anterior jugular veins; FV, facial vein; 
PAV, posterior auri cular vein; RMV, 
retromandibular vein; SCM, ster no clei-
domastoid muscle.
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tion. Coinciding with the present study, one case was reported 
with supraclavicular nerve passing through a partial duplica-
tion of the EJV in which the vein was forming a small venous 
ring towards its termination [12]. 

Duplication or fenestration of the EJV can be supported in 
the developmental background. But there is no clear evidence 
or hypothetical views for the formation of the fenestrated EJV 
till date have been found in the literature. According to the 
embryological delineation of the vascular system of H&N, the 
proximal end of the primitive cephalic vein forms EJV. The 
venous plexus surrounding the tissues of the neck and make 
an anterior connection with FV and posteriorly with the 
RMV [13]. During further development, the anterior connec-
tion disappears and the FV joins with an anterior division of 
RMV drains into the IJV (Fig. 2A). The RMV develops from 
the temporal region and joins the linguofacial vein to form 
common FV (CFV) which drains into the pre-cardinal vein, 
the future IJV.

The fenestration in the present case may be due to the per-
sistent anterior connections of the EJV. The anterior division 
of the RMV would have joined persisted anterior connection 
and resulted in the fenestration of the EJV on the left side (Fig. 
2B). While extending the formation of venous channels sur-
rounding the H&N would have been the cause of transverse 
cutaneous nerve passing through the fenestration.

The customary anterior and posterior divisions of RMV 
was absent in the present case, instead, it joined PAV to form 

EJV. The CFV was absent which showed that RMV failed to 
establish the anterior connection with the FV. Similar cases 
of absence of CFV and FV draining directly into IJV was re-
ported by González-Garcia et al. [9]. The cases of FV draining 
into a superficial temporal vein with an undivided RMV [14] 
and termination of FV into the EJV have been reported in the 
literature [15].

The EJV is a main peripheral vein that can be accessed 
for administering non-sclerosing agents. Knowledge of fen-
estration of EJV and variations in the veins of the face and 
neck are of immense important both clinically and surgically. 
Awareness of these types of variations helps to avoid radio-
logic misinterpretations or misidentifications of the veins of 
the neck during the conventional radiographic procedures 
like angiography and catheterization or hemodialysis in renal 
failure patients. In cases of fenestrated EJV with the structures 
passing through it like the transverse cutaneous nerve of the 
neck makes it a rare variation where care should be taken dur-
ing block dissections of the neck and reconstructive surgeries 
of brachial plexus. A sound anatomic knowledge of varia-
tions in the formation and draining patterns of the FV and its 
tributaries are essential for the microvascular surgical proce-
dures to avoid errors leading to excessive bleeding. Expertise 
acquaintance in the venous pattern of H&N for the medical 
practitioners dealing with these is necessary in order to avoid 
major and minor complications in any type of procedures in 
these regions. 

PAV

RMV

FV

EJV

PAV

RMV

FV

EJV

**

SV

SV

IJV

IJV

*

A B

Fig. 2. Schematic representation of the 
em bryonic formation of the normal (A) 
and fenestrated external jugular vein 
(B). Single and double asterisk indicate 
persisting embr yonic anterior and 
posterior connections of EJV respectively, 
thus forms the fenestration (arrow). EJV, 
external jugular vein; FV, facial vein; 
IJV, internal jugular vein; PAV, posterior 
auricular vein; RMV, retromandibular 
vein; SV, subclavian vein.
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