Case Report

Bilateral Anatomical Variations in
the Formation, Communication and the
Termination of the Retromandibular Vein
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ABSTRACT

A sound knowledge of variations of superficial and deep veins
of Head & Neck region is important during operative, diagnostic
and endovascular procedures of head and neck to surgeons,
interventional radiologists and clinicians. The objective of this
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case report was to bring awareness to the clinicians about the
variations in the veins of head & neck in general & the RMV
specifically. The clinical, surgical and embryological significance
of these variations have been emphasised.
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INTRODUCTION

The veins of the head and neck have a complex developmental
pattern which predisposes them to variations in their formation and
drainage. The standard anatomical description of the veins of the
face is the superficial temporal vein uniting with the maxillary vein to
form the Retromandibular Vein (RMV) within the substance of the
parotid gland. The RMV divides into the anterior and the posterior
divisions. The anterior division joins with the facial vein, inferior to
the angle of the mandible, to form the common facial vein that
drains into the internal jugular vein. The posterior division joins with
the posterior auricular vein to form the external jugular vein which
drains into the subclavian vein [1,2].

The knowledge on the varied drainage patterns of the veins of the
head and neck is important and relevant, as they are often used
for cannulation in intravenous infusions, central venous pressure
monitoring and in microvascular anastomosis. The surgeons can
also avoid any unnecessary bleeding during the intraoperative trial
and error procedures [3]. RMV is an important anatomical element
in radiology which can be used to localize a tumour in the parotid
gland in relation to the facial nerve and in surgery, as a landmark to
dissect the facial nerve and its branches.

MATERIAL AND METHODS

During the routine cadaver dissection in the Department of
Anatomy at M.S.Ramaiah Medical College, variations of the major
veins of the head and neck region were observed in a 60yr old
male cadaver. The part was neatly dissected and photographs
were taken.

OBSERVATION

On the left side [Table/Fig-1], the superficial temporal vein bifurcated
into the anterior and the posterior divisions. The anterior division
joined with the maxillary vein to form the RMV. The posterior division
joined with the posterior auricular vein to form the external jugular
vein which drained into the subclavian vein. The RMV divided into
the anterior and the posterior divisions at the angle of the mandible.
A connecting venous channel-V1 which measured 3.8cms, ran
superficial to the submandibular gland and was connected to the

facial vein and the single anterior jugular vein to form a common
venous channel — V2 which measured 1.6cms, which drained into
the beginning of the anterior division of the RMV. About 2.5cm
distal to this drainage, the anterior division of the RMV opened into
the internal jugular vein [Table/Fig-1A] . Further, the anterior division
continued and joined the posterior division of the RMV to form a
single vein at the junction of the lower and the middle third of the
sternocleidomastoid, and drained into the left subclavian vein.

[Table/Fig-1] Left side: Retromandibular vein—formation, communication
& termination.

STV- Superficial temporal vein, MV - Maxillary vein, PAV - Posterior
auricular vein, RMV - Retromandibular vein, FV- Facial vein, EJV - External
jugular vein, V1 & V2 - Communicating channels, AD - anterior division,
PD - posterior division , AJV-Anterior jugular vein, SCV - Subclavian vein.
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[Table/Fig-1A] Left side: Anterior division of RMV draining into internal
jugular vein

FV - Facial vein, AJV - Anterior jugular vein, V1 & V2 - Communicating
channels, AD - anterior division, PD - posterior division, IJV - Internal
jugular vein, SCV - Subclavian vein.

On the right side [Table/Fig-2] , the superficial temporal vein bifur-
cated into the anterior and the posterior divisions. The anterior
division joined with the maxillary vein to form the RMV. The post-
erior division joined with the posterior auricular vein to form the
external jugular vein which drained into the subclavian vein. The
RMV trifurcated at the angle of the mandible. The anterior division
received the facial vein and the submandibular vein. The middle
division continued downwards and forwards and it joined with the
anterior jugular vein, which is a single vein and it drained into the
subclavian vein. The posterior division drained into the internal
jugular vein.

DISCUSSION

The venous drainage of the head and neck region gets established
after the formation of the skull. The first vessel that can be identified
is the ventral pharyngeal vein which drains the mandibular and the
hyoid arches to the cranial part of the precardinal vein — the future
internal jugular vein. The ventral pharyngeal vein receives tributaries
from the face and the tongue and it becomes the linguofacial vein.
It anastomoses with the primitive maxillary vein to form the facial
vein, which receives a strong tributary from the temporal region
— the RMV and it drains into the internal jugular vein through the
linguofacial vein. The external jugular vein arises from the neck
region from a tributary of the cephalic vein [1]. The variations in the
size and the pattern of the veins of the neck are quite common [2].
There have been cases which have been reported, where the facial
vein terminated into the external jugular vein [4]; the RMV united
with the facial vein at a higher level in the parotid gland [5]; the facial
vein drained into the superficial temporal vein with an undivided
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[Table/Fig-2] Right side: Retromandibular vein—formation, communication
& termination.

STV- Superficial temporal vein, MV - Maxillary vein, PAV - Posterior
auricular vein, EJV - External jugular vein, RMV - Retromandibular vein,
AD - anterior division, MD-middle division, PD - posterior division, FV-
Facial vein, SMV — Submandibular vein, AJV-Anterior jugular vein, SCV
- Subclavian vein, [JV — Internal jugular vein.

RMV; the right facial vein drained into the superficial temporal vein,
about 5mm above an undivided RMV [6]; and the common trunk
of the RMV joined with the anterior facial vein to form the common
facial veins, with the absence of the external jugular vein bilaterally.
The anomalous venous patterns are due to the regression and / or
the retention of the venous anastomotic channels [7].

The superficial temporal vein and the RMV have been used as
guides to expose the facial nerve branches in the parotid gland in
superficial parotidectomy and also in cases of open reductions of
the mandibular condyle fractures [8]. These veins are usually used
as grafts during carotid endarterectomy and surgical microvascular
anastomosis, especially in oral reconstruction procedures [9]
Any malformations and variations of the veins of head and neck
should be kept in mind preoperatively, as this helps the surgeons
in planning the operative procedures [10].

CONCLUSION

To conclude, the bilateral spectrum of the anatomic variations in
the formation, communication and the termination of RMV makes
this a rare, special case.
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