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Abstract

Objective. The external jugular vein drains a considerable part of the head and neck and constitutes a vessel implicated in vari-
ous procedures in the cervical region. The aim of this study is to present an uncommon anatomical variation of the external
jugular vein, and discuss the clinical implications of its presence. Case Report. We present a rare case of an ectopic external
jugular vein terminating into the axillary vein, that we came across during routine dissection of a male cadaver of Greek origin.
Conclusion. The venous system of the external jugular vein is used during procedures for the treatment of various conditions
such as cardiac arrhythmias, hydrocephalus and defects of the head and neck. Hence, encountering the unpredictable course of
a variant draining into the axillary vein may complicate these interventions, leading to multiple manipulations and undesirable
results. Surgeons should be aware of the alternate anatomy of the venous system of the cervical region, and mindful of the pos-
sibility of encountering them.
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Introduction sustenance of their interconnection is considered
an atavistic feature in human development (3).
We present a rare case of ectopic drainage of
the external jugular vein into the axillary vein
that was encountered during dissection of a male
cadaver of Greek origin, that took place in the
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The venous drainage of the head and neck is con-
ducted by a subcutaneous and a deep venous
system. Specifically, the subcutaneous venous
system consists of the external jugular vein and
the anterior jugular vein, while the internal jug-
ular vein corresponds to the deep venous system.

The external jugular vein (EJV), constituting part
of the superficial venous system, drains the blood
from the scalp and deep regions of the face (1, 2).
The cephalic vein (CV) collects blood from the
hand and radial side of the upper limb. The anatom-
ic variability of the EJV correlates clinically with a
number of interventional and surgical procedures,
highlighting the importance of thorough knowl-
edge and relevant suspicion. The common embry-
onic genesis with the cephalic vein conjoins with
anatomic variants concerning both vessels, and the
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Case Report

During a routine dissection of an 85-year-old
Caucasian male formalin-embalmed cadaver,
that took place in the Hall of Dissections of the
Department of Anatomy, School of Medicine,
of the National and Kapodistrian University of
Athens for educational and research purposes,
an alternate course of the external jugular vein
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EJV joins the right cephalic vein with a common trunk (red
arrow) that corresponds to a jugulocephalic vein that fi-
nally drains into the axillary vein. C=Clavicle; EJV=External
jugular vein; CV=Cephalic vein; CT=Common trunk be-
tween CV and EJV; AA=Axillary artery; AV=Axillary vein;
PM=Pectoralis major muscle.

was encountered, following the preparation of the
cervical region and deltopectoral triangle on the
right side. Specifically, the EJV descended super-
ficially to the sternocleidomastoid muscle and the
midpoint of the clavicle, and joined the right ce-
phalic vein in the deltopectoral triangle, forming a
common trunk. This common trunk correspond-
ed to a jugulocephalic vein, which is a remnant
that is normally present during the early stages of
embryogenesis. The jugulocephalic vein passed
under the pectoralis muscle and, crossing over the
axillary artery, terminated into the axillary vein. A
limitation of this study could be that the left jugular
vein was traumatized during central line insertion
when the patient was still alive and hospitalized in
an intensive care unit, hence, the course of the left
jugular vein could not be documented accurately.

Discussion

The external jugular vein (EJV) is traditional-
ly formed by the junction of the posterior divi-
sion of the retromandibular vein and the posterior

auricular vein, at the level of the angle of the man-
dible. The configuration of the EJV takes place
in the parenchyma of the parotid gland, and the
vessel crosses the sternocleidomastoid muscle in
an oblique fashion below the platysma muscle,
reaching the midpoint of the clavicle. In the area
of the major supraclavicular fossa, the EJV perfo-
rates the deep cervical fascia and enters the subcla-
vian vein (1, 3).

The anatomic morphology of the EJV may
present with considerable variability regarding
its origin, course, tributaries and termination.
Fenestrations of the EJV have been reported, i.e.
the division of the vessel into two branches, which
subsequently reunite to form the same vessel again
(4, 5). Duplication of the EJV, on the other hand,
is associated with the division of the vessel and the
separate terminating points of its ensuing branch-
es (4). Phlebectasia of the vessel has also been
documented as well as absence in the form of an
undivided retromandibular vein joining the inter-
nal jugular vein or as a continuation of the facial
vein (4, 6). Russu et al. also presented the rare case
of a EJV draining into the IJV (4).

The cephalic vein constitutes the continuation
of the lateral end of the dorsal venous arch of the
hand over the anatomical snuff box, and runs in
the deltopectoral groove. At the deltopectoral tri-
angle, the EJV penetrates the clavipectoral fascia
and drains into the axillary vein (1, 3). Variations
of the cephalic vein are indeed rare, and include its
absence and merger with the subclavian vein, the
internal jugular vein, the external jugular vein or
the basilic vein (3, 5, 7). Communication of the ce-
phalic vein with the external jugular vein has been
recorded, where it assumes the form of the cephal-
ic vein, following a supraclavicular course, or an
anastomotic channel, uniting the terminal seg-
ment of the cephalic vein with the external jugular
vein (3, 7-10). This anastomotic channel correlates
to a persistent jugulocephalic vein, which repre-
sents a relic pertaining to human ontogenesis (7,
11). Swieton et al. analysed 324 venographies and
came across two cases of a supraclavicular cephal-
ic vein, and 12 cases of persistent supraclavicular
jugulocephalic veins (12).




During embryonic development, the super-
ficial veins of the neck emerge from a superficial
plexus of capillaries, which merge, creating larger
venous stems. Initially the EJV emanates from the
plexus and empties into the internal jugular vein
(3, 11, 13). The cephalic vein forms as an anasto-
motic channel of the EJV and joins the axillary
vein at a later stage of embryogenesis, while the
EJV joins the subclavian vein. Subsequently, the
segment crossing the clavicle, namely the jugulo-
cephalic vein, atrophies (11, 13).

Nayak et al. encountered an anatomic variant
of the external jugular vein, which communicated
with the cephalic vein through an interconnecting
vein (1). The communicating vein traversed the
superficial surface of the clavicle, whereas the ce-
phalic vein ran between the clavicle and the sub-
clavius muscle, and terminated into the axillary
vein (1). In contrast, the common trunk formed
by the external jugular vein and the cephalic vein
in this case report drained into the axillary vein.
There are few reports in the literature describing
the configuration of a common trunk between the
cephalic vein and the EJV emptying in the subcla-
vian vein (13, 14). Novakov et al. describe the case
of a clavicular vein bifurcating into a main branch,
which joined the axillary vein under the pectoralis
major muscle, and a branch representing a “jugu-
locephalic anastomosis”, which crossed the anteri-
or surface of the clavicle reaching the EJV (3).

A thorough understanding of the morphol-
ogy of the superficial veins of the neck is per-
tinent due to the widespread catheterization of
these veins for central venous access, as well as
pacemaker and defibrillator implantation (1, 12,
15). An attempt to catheterize cases where the ce-
phalic vein communicates with the external jug-
ular vein could result in ectopic placement of the
wire, and the inability to implant the device cor-
rectly (12, 14). According to Steckiewicz et al., a
supraclavicular course as well as the presence of
multiple branches are considered unfavorable for
the introduction of leads and subsequent implan-
tation of a device (15). In the case described, the
right cephalic vein formed a common trunk with
the right external jugular vein, hence, introduction
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of a lead into the particular cephalic vein would
result in its placement in the external jugular vein.
Anatomical variations of the EJV are also relevant
for catheterization and the implementation of ven-
triculoperitoneal shunting for treatment of hydro-
cephalus (16). Conducting a contrast venography
prior to the procedure enables the surgeon to vi-
sualize the morphology of the veins and enhanc-
es success rates, as well as ensuring time and effort
efficiency by reducing unnecessary manipulation.

Orthopedic surgeons treating clavicular frac-
tures with concomitant blood loss should be aware
of these anatomic variants since the supraclavicu-
lar course of the cephalic or external jugular vein
could be interrupted by dislocated clavicular bone
fragments and these vessels could be encountered
during osteosynthesis (1, 2). Anastasopoulos et al.
describe the course of an EJV crossing the later-
al third of the clavicle, forming a common trunk
with the CV, and draining into the subclavian vein
(2).

The EJV may also serve as an alternative for
venous outflow in free breast reconstruction, in
cases where the internal thoracic vein and the tho-
racodorsal vein are deemed insufficient for con-
ducting an anastomosis with the donor vessels
(4, 17). Additionally, the sustenance of the EJV
in the reconstruction of defects of the head and
neck provides the possibility of harvesting region-
al flaps, such as the platysma myocutaneous flap,
as the venous outflow of the part of the flap is regu-
lated by the internal jugular vein, whereas the EJV
drains the posterior part (18).

Limitation of Case Report

A limitation of this case report could be that the
left external jugular vein was traumatized during
central line insertion when the patient was still
alive and hospitalized in an intensive care unit. As
aresult, the left external jugular vein of the cadaver
could not be adequately depicted and document-
ed, and no correlation in the morphology of the
vessels between the two cervical sides could be es-
tablished and discussed further.
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Conclusion

The widespread use of the superficial veins of the
neck for catheterization, venous access and recon-
structive purposes renders a thorough knowledge
of their configuration and anatomic variability
pertinent and necessary for establishment of safe
surgical dissection and interventional manipula-
tion. This case of ectopic drainage of the external
jugular vein into the axillary vein, after forming a
common trunk with the cephalic vein, is extreme-
ly rare, and any attempt to utilize these vessels for
the treatment of various conditions, such as cardi-
ac arrhythmias, hydrocephalus and defects of the
head and neck, may lead to undesirable results and
multiple manipulations, should the surgeon pro-
ceed without suspecting the presence of anatom-
ical variants. Preoperative imaging of the venous
anatomy is suggested in order to increase the level
of safety, by designing an anatomical map of the
region, and revealing any relevant variants prior to
any intervention.

What Is Already Known on This Topic:

Various studies have delved into the anatomical variability of the venous
system of the head and neck. Moreover, the wide range of interventional
and surgical procedures that involve the external jugular vein reflect its
clinical significance and impact on the treatment of conditions, such as
cardiac arrhythmias, hydrocephalus and defects of the head and neck.

What This Study Adds:

The aim of this report was to present an extremely rare variation of
an ectopic external jugular vein draining into the axillary vein, and
highlight the possible implications of performing procedures in patients
carrying this anatomical particularity. The diversity of these procedures
renders knowledge of the morphology of such anatomic variants indis-
pensable for the improvement of safety and to reduce the number of iat-
rogenic injuries, unnecessary manipulations and inadvertent sequelae.
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