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Multiple variations of superficial and deep
veins in the neck region of a cadaver:
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Multiple variations on the right side of the neck of a 65-year-old male cadaver were observed during a routine dissection. The
cadaver had no sign of facial trauma or previous surgery. The facial vein had a communicating branch with the internal jugu-
lar vein and distally drained into the jugulo-subclavian confluence via a common trunk with external jugular vein. Other super-
ficial veins of the neck drained into the brachiocephalic vein separately. On the contrary, no anatomical variation was observed
on the left side. Even if the variations of the head and neck are common, more than one variation in a single cadaver unilat-
erally is remarkable. We suggest that it is important for surgeons to examine the patients with ultrasound before any clinical

Introduction

"The superficial vessels of the head and neck region have
variable course and relationships. Moreover, they have
variable connections with each other and variable drainage
patterns."” The information regarding veins of the head
and neck depend on commonly observed patterns and

generalized definitions.””

"The main veins of the neck are the external jugular vein
(EJV), the internal jugular vein (IJV) and the anterior
jugular vein (AJV). The retromandibular vein (RV) is
formed by union of the superficial temporal vein (STV)
and the maxillary vein (MV) within the parotid salivary
gland and in here it is divided into the anterior and poste-
rior roots. The anterior root combines with the facial vein
(FV) to form the common facial vein (CVF) which drains
into the IJV, while the posterior root combines with the
posterior auricular vein (PAV) to form the EJV." The EJV
starts at the level of mandibular angle, runs vertically over

interventions on the neck to determine the possible variations beforehand.
Keywords: external jugular vein; internal jugular vein; neck; retromandibular vein; variation

Anatomy 2020;14(2):150-155 ©2020 Turkish Society of Anatomy and Clinical Anatomy (TSACA)

the sternocleidomastoid muscle (SCM) and opens into the
subclavian vein (SCV) or to venous angle approximately 2
cm above the clavicle. The transvers cervical vein (TCV),
the suprascapular vein (SSV), dorsal scapular vein (DSV),
the AJV and the parotid gland vein (PGV) drain into the
EJV in the vicinity of the SCV. The IJV starts as a contin-
uation of sigmoid sinus, collects venous blood from the
brain, and connects with the SCV behind the sternoclavic-
ular joint to form the brachiocephalic vein (BCV). A
branch from the facial vein and the retromandibular vein
just below the angle of the mandible joins to the IJV verti-
cally in the neck region. The other veins leading up to this
vein are superior thyroid vein, lingual vein (LV), middle
thyroid vein, superior laryngeal vein, occipital vein, pha-
ryngeal vein and common facial vein. The AJV is another
superficial vein that extends inferiorly from the submental
region to the lower part of the neck with a highly variable
course. It emerges from the confluence the superficial sub-
mental veins (SMV) and drains into the EJV. Another vein
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of the neck is the vertebral vein (VV), which is formed by
joining the branches of the internal vertebral venous
plexus which is located in the vertebral canal, at the level
of suboccipital triangle, opens to the BCV at the root of
the neck from the posterior part."

In this report, we present a case with multiple varia-
tions on the right side of the neck of a 65-year-old male
cadaver and review the localization, course, topographic
relationships and the drainage patterns of the neck veins.

Case Report

During the routine dissection carried out in the Anatomy
laboratory in Bursa Uludag University Faculty of
Medicine, multiple variations were observed on the right
side of the neck region of a 65-year-old male cadaver. The
past medical history of the cadaver revealed no history of
facial trauma or operation at the head and neck region. We
observed that the STV, the MV and the PAV converged
in the parotid gland and continued as the EJV on the
SCM. In addition to this, the PGV drained into the MV
and the LV drained to the EJV (Figure 1). In the second
variation of the case, the AJV and the SMV were drained
into the FV. The FV was connected to the middle part of
the IJV with a thick root and distally drained into the EJV.
The omohyoid muscle was passing through a communi-
cating vein. Finally, the EJV drained into the jugulo-sub-
clavian venous confluence. In addition to these variations,

STV

PGV

PAV

Mv

EJV

151

a communicating vein was observed between the SMV and
the AJV (Figure 2). In the third variation of the case, ante-
riorly the common trunk of the EJV and the FV, SCV, the
IJV, and posteriorly the SSV combined to form the jugu-
lo-subclavian confluence (Figure 3). The common trunk
of the TCV and the DSV drained into the posterior part
of the common trunk of the EJV and the FV. In addition,
there was a connection between the DSV-"TCV trunk and
the EJV (Figure 4). The VV drained into the BCV on the
posterior part as usual. Although there was more than one
variation on the right side, no anatomical variation was
observed on the left side. These variations belonged to a
donation cadaver and the study was carried out according
to the Helsinki protocol.

Discussion

Variations of the veins in the head and neck are com-
mon.”™ There are so many case reports in the literature
in which the RMV continues as the EJV without sepa-
rating the anterior and posterior roots. Contrary to the
classical knowledge, Olabu et al.” reported that the
RMYV continued as the EJV in only 6.6% of 53 cadavers
they studied. A FV drained into the EJV in 8.8% and the
EJV which drained into the junction between IJV and
subclavian vein in 2.2% of their cases. In the present
case, we observed that EJV drained into the jugulo-sub-
clavian confluence that was formed by union of the SCV,

Mandible

Figure 1. Lateral view of the neck (sternocleidomastoid muscle was
removed). Retromandibular vein continues as the external jugular vein.
EJV: external jugular vein; LV: lingual vein; MV: maxillary vein; PAV:
posterior auricular vein; PGV: vein of the parotid gland draining into
the maxillary vein; STV: superficial temporal vein.
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Figure 2. Facial vein and its communications with
submental and anterior jugular vein (anterolateral
v view). AJV: anterior jugular vein; BCV: brachio-
cephalic vein; **: common trunk of EJV and FV and
drainage into BCV; EJV: external jugular vein; FV:
facial vein; 1JV: internal jugular vein; ***: connec-
tion between SMV and AJV; *: connection between
1JV and FV; SMV: submental vein.

BCV

IJV, SSV, TCV and the common trunk of the AJV. Pai  also took the LV at the corner of the mandible, contin-
et al.” showed that on the right side of one cadaver out  ued as the EJV without segregating from its anterior and
of 52 cases, the RMV continued as the EJV by combin-  posterior roots, and the FV took the SMV and the AJV
ing the FV at a different level and without formation of  and drained into the jugulo-subclavian junction approxi-
any roots. In the present case, we observed that the RMV  mately 2 cm above the clavicle.

EJV
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Figure 3. The TCV draining into the common
scv trunk of the EJV and the FV. AJV: anterior jugular
vein; BCV: brachiocephalic vein; DSV: dorsal scapu-
BCV lar vein; FV: facial vein; 1JV: internal jugular vein;
SCV: subclavian vein; SMV: submental vein; SSV:
suprascapular vein; TCV: transverse cervical vein;

VV: vertebral vein.
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Figure 4. Jugulo-subclavian venous confluence (anterolateral view).
Junction between the common trunk the TCV-DSV and the EJV. AJV:
anterior jugular vein; BCV: brachiocephalic vein; DSV: dorsal scapular
vein; FV: facial vein; IJV: internal jugular vein; SCV: subclavian vein; SSV:
suprascapular vein; TCV: transverse cervical vein.

In a study carried out with 40 cadavers by Choudhary
et al."” the FV drained into the EJV in 4 cadavers (5%).
Three of these drained into the distal of the SCV and the
remaining one drained into the IJV. In the present case, we
observed a communicating vein between the AJV and the
SMV. Communicating veins may compensate the
drainage of veins which are inadequate in size or width as
a result of developmental disorders in the region and these
veins are usually branches of the common facial vein.""

Panagouli et al.” reported that the CV, the TCV, the
EJV, the AJV, the IJV and the VV opened to the junc-
tion in a clockwise direction on the right side of the neck
during cadaver dissection. In our case, it was again clock-
wise; anteriorly, the common trunk of the EJV and the
FV, SCV, the IJV, and posteriorly the SSV combined to
form the jugulo-subclavian confluence. The TCV

drained into the posterior part of the common trunk of
the EJV and the FV.

Deslaugiers et al."” reported that the TCV drained
into the EJV in 88%, the SSV drained into the EJV in
47%, the AJV drained into the EJV in 46% of their
cases. They also found that the EJV drained into the
jugulo-subclavian confluence in 60%. Haas and
Weiglein"" reported that the TCV drainage into the
EJV in 80%, the SCV in 12% or both into the EJV and
SCV in 8%. In the present case, the TCV and the DSV
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drained into the common trunk of the EJV and FV. In
addition, there was a connection between the common
trunk and the EJV. Tellez-Hernandez et al."” observed a
common trunk of the TSV and the TCV in a routine
dissection and this trunk drained into the EJV. The SSV
could be absent or duplicated ,but its drainage generally
was to the EJV.""'" In the present case, its drainage was
into the jugulo-subclavian venous confluence.

Gupta et al."” made a classification and defined some
types and subtypes for the RJV and the FV. Accordingly,
the tuning-fork-shaped pattern composed of a common
trunk of the FV and the EJV which drained into the sub-
clavian vein (12.5%). Krmpotic-Nemanic et al." made a
classification and defined eight different patterns of the
veins of this region. Our case is not completely similar
with these different patterns. Howeveri in the fifth pattern,
they claimed that undivided RMV and the FV came
together and drained into the subclavian vein. In the pres-
ent case, the undivided RMV and FV formed a common
trunk and drained into the jugulo-subclavian venous con-
fluence. Additionally, the FV had connection with the IJV.

Uncertainties that occur in the development of the
vascular system during the embryological period can
sometimes lead to anomalies that manifest with clinical
aspects.” The veins of the neck region develop after the
development of the skull is completed. T'wo main venous
vessels are seen at the 5 mm stage of the embryo. One of
these veins is the ventral pharyngeal vein (VPV) which
drains the mandibular and hyoid venous arches and final-
ly drains into the common cardinal vein. The second
major vessel is the primitive maxillary vein (PMV) which
is located on the superolateral aspect of the VPV. At the
10 mm stage of the developing embryo, the drainage of
the VPV is directed towards the cranial part of the pre-
cardinal vein, which later becomes the IJV. The devel-
opment pf VPV continues and begins to receive branch-
es from the face and tongue. After this, the VPV is
named the linguofacial vein (LFV). On the other hand,
the PMV forms the anterior facial vein (AFV) by anasto-
mosing with the LFV.""*

The RMV, which drains temporal region at the 18 mm
embryo, forms a common root with the LFV and is named
as common facial vein. It drains into the precardinal vein.
At the 22 mm embryo, the jugulocephalic vein around the
clavicle begins to develop annularly in relation to the cau-
dal part of the precardinal vein and the EJV occurs as a
secondary branch of the cephalic vein. Deep segments of
the jugulocephalic vein forms the SCV. At the 40 mm
embryo, the EJV is connected to the anterior part of the
AFV, the posterior part of the RMV and the precardinal

vein. The anterior connection retracts to form the anteri-

Anatomy e Volume 14 / Issue 2 / August 2020



154  Tuncel Cini N et al.

or root of the RMV and drain into the IJV via the CFV.
The PAV opens to the posterior connection and forms the
posterior root of the RMV and drains into the SCV.*"” As
a result of selective expression or arrest during develop-
ment in the embryo, abnormal or extra connections
between the vessels may occur and cause different images
of venous drainage of the region.” The connections
between the vessels usually occur at the 40 mm stage and
sometimes occur early at the 22 mm stage, this situation
causes the vessel variations. Ineffective development of the
cephalic part of the EJV results in extra connections
between the CFV and the EJV. As a result of degeneration
of this cephalic fragment, no posterior connection
between the EJV and the RMV is formed. Thus, undivid-
ed RMV formation is observed and the PAV is opened
here. This embryological condition describes the RMV
model that continues without division by taking the
PAV." Regression of the pre-connection between EJV
and LFV causes the FV to drain directly to RMV (EJV).”"

Variations of superficial veins on the neck region are of
great importance for radiologists, anatomists and sur-
geons. Ultrasound-guided venipuncture is suggested in
cases of variations in the superficial veins.”” Superficially
located EJV is a point of interest in invasive procedures
directed to the central venous system, parenteral feeding
or maxillo-facial surgery. On the other hand, in the sub-
clavian vein thrombosis, bypass between the cephalic vein
and the external jugular vein is important for the preven-
tion of arteriovenous fistulas for hemodialysis."”
Compared with large veins such as subclavian or femoral
veins which have high risks in surgical procedures, the IJV
and the EJV are easily accessible from the outside making
them suitable for venous catheterization. In order to pre-
vent complications such as carotid tears, occult bleeding,
pneumothorax or emphysema during catheterization, it is
important to know the variations of these vessel in
advance."” The CFV is an important vein for venous
monitoring and is used in ventriculojugular shunts for
hydrocephalus.”” The CFV and the EJV can be used for
carotid endarterectomy.””’ Thus, it is important to know
the possible variations related with these veins.

Conclusion

In conclusion, head and neck veins subject to a wide range
of variation. The present case is remarkable since multiple
variations were present in a single cadaver unilaterally. We
suggest visualization of all possible vascular variations with
ultrasound before any interventions directed at the neck.
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