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Abstract

The prior anatomical knowledge of variations of superficial veins of head and neck is important for head and neck
surgeons, radiologists doing catheterization and to clinicians in general. Color Doppler Sonography is crucial for sensing
collateral pathways. In cases of variations of the superficial veins of the neck, ultrasound guided venipuncture is
potential procedure which may be achieved. The variations of the superficial veins of head and neck though common
are important clinically. The superficial veins, especially the external jugular vein (E]JV), are increasingly being utilized
for cannulation to conduct diagnostic procedures or intravenous therapies. EJV is also used in microsurgical procedures,
used as a recipient for the free flaps. The study therefore was intended at unfolding variant anatomy of external jugular
vein as seen in a sample of Trinidadian population. Fifty-two sides of the neck from 26 cadaveric specimens (19 males
and 7 females) in the anatomy unit, The University of West Indies, Trinidad were used. The level of formation, course,
communications and termination were explored by dissection. In 41% of cases the vein was formed within the
substance of the parotid gland, it was duplicated in 2% of cases and terminated into the internal jugular vein in 5% of
cases. Awareness of these variations is important for the surgeons and clinicians performing head and neck vascular or
reconstructive surgeries to avoid any intraoperative error procedures which might lead to unnecessary complications.
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1. Introduction

External Jugular vein is usually formed by the confluence of the posterior auricular vein with the posterior division of
retromandibular vein near the angle of the mandible just below or within the substance of parotid gland. It runs
obliquely, caudally and dorsally, across the sternocleidomastoid muscle to a point opposite the middle of the clavicle,
where it terminates in the corresponding subclavian vein. It is covered by platysma muscle and few branches of
transverse cervical nerve. The great auricular nerve accompanies it in the superior half of its course. It lies on the
superficial layer of cervical fascia which invests the sternocleidomastoid muscle. Just superior to the clavicle it
perforates the superficial layer of investing layer of deep cervical fascia, by which it is prevented from collapsing, the
fascia being attached to its walls. It then opens into the subclavian vein (occasionally into the internal jugular, or into
the confluence of the subclavian and internal jugular veins). The external jugular vein may be absent or small, in which
case the anterior jugular vein and or the internal jugular vein will be enlarged. Tributaries and communications of
external jugular vein include the posterior auricular, posterior division of retromandibular, occipital, posterior external
jugular, transverse cervical, suprascapular and anterior jugular veins [1]. Review of literature demonstrates that the
variations in the patterns of its course, termination [2,3], duplication of EJV [4], fenestration [5], Phlebectasia [6],
saccular aneurysm [7], anastomosis between the E]JV and internal jugular vein [8,9]. Aforementioned knowledge of the
existence of these variations plays important role in avoiding diagnostic pitfalls or therapeutic adversities. This study
is directed at unfolding the variations of the external jugular vein in Trinidadian population.
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2. Material and methods

Dissections of main blood vessels of the head and neck with a purpose of updating the data about anatomical variations
of the EJV and preparation of specimens for teaching and museum were performed in the Gross Anatomy Laboratory
on a total of fifty-two sides of the neck from 26 cadaveric specimens (19 males and 7 females) routinely used by year
one & two medical students for dissection in the anatomy unit were dissected to study the anatomical variation of the
EJV. There were no any signs of trauma, surgery or wound scars of the neck in all cases. Systematically the skin flaps of
the head and neck were reflected laterally. The superficial fascia of the neck, platysma was removed bilaterally from its
proximal attachment and the E]JV was exposed. The E]JV was dissected and cleaned clearly to show its formation, course,

tributaries and termination and was photographed.

3. Results

Fifty-two sides of the neck from twenty-six cadavers were dissected for the study of EJV. The vein was present in all the
cases and it was formed by the union of posterior auricular vein and with the posterior division of retromandibular
vein. In 41% of cases the EJV was formed within the substance of the parotid gland [Fig 1]. The EJV was duplicated in
2% of cases both are on the left side of the body in different individuals [Fig 2]. In both cases the vein was duplicated
and rejoined again and terminated into the subclavian vein. In 5% of cases the E]JV terminated at the junction of internal
jugular vein and the subclavian vein [Fig.3].

Figure 1 1. Parotid gland 2. External Jugular vein 3. Great auricular nerve 4. Sternocleidomastoid
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Figure 2 1. Posterior division of retromandibular vein 2. Posterior auricular vein 3. External jugular vein 4. Two
divisions of external jugular vein 5. Sternocleidomastoid muscle 6. Trapezius muscle 7. Transverse cervical nerve 8.
Great auricular nerve 9. Lesser occipital nerve 10. Spinal accessory nerve 11. Parotid gland 12. Sub-mandibular gl and
a-Medial branch of supra-clavicular nerve b. Intermediate branch of supra-clavicular nerve c. Lateral branch of supra-
clavicular nerve d. C3, C4 fibres

Figure 3 1. Parotid gland 2. External Jugular vein 3. Great auricular nerve 4. Sternocleidomastoid 5. Common facial
vein 6. Transverse cervical nerve

4., Discussion

Among other vascular systems the venous system represents a special interest for medical professional involved in
diagnosis and management of vascular diseases. Deviations of embryonic development of blood vessels from the most
common patterns are frequently encountered and widely recognized. A complicated process of transformation of the
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embryonic head vein, which involves regression and disappearance, retention, or reappearance of its components, may
result in congenital anatomical variations in the origin and courses of the vessels [10].

Variations in the formation, course, communications and termination reported in the review of literature are so variable
that it is not possible to determine a “normal” pattern [11]. Both EJV veins may be very small, or larger than the other,
it may be absent on one or both sides; it may terminate into the internal jugular, cephalic or subclavian vein. It may be
formed purely by the posterior auricular vein. On incident it receives the facial, lingual and cephalic veins. The vein is
at times duplicated. The external jugular vein may descend posterior to the inferior belly of the omohyoid [12, 13]. The
present case also describes that the 41% of formation of EJV within the substance of the parotid gland. Since the EJV
showing enormous variations, this should be kept in mind when attempting for any surgical procedures on the vein.

In the present study the It was found that the duplication of EJV in 2% of the cases. Comert E and Comert A [4], report
observations on a patient operated on for head and neck cancer in which they observed duplication of the external
jugular vein. The external jugular vein was seen duplicated in the middle third near the posterior border of
sternocleidomastoid muscle before penetrating deep fascia. The external jugular vein is a preferred option in the head
and neck free tissue transfer as the recipient vein and for central venous catheterization, hence this variation alerts
clinicians and surgeons performing neck, vascular, or reconstructive surgery about unexpected variations of the
external jugular vein in the hope of preventing inadvertent injury.

For the most part, the termination of the EJV into the ipsilateral subclavian vein is explained in all standard anatomy
text books. In the present study 5% of the cases we found that the EJV is draining at the junction of internal jugular vein
and subclavian vein. Kim and Han 2010 [14] also reported on the same pattern of termination of EJV. Several reports
on the termination of EJV into the internal jugular vein has been documented [15-17]. Awareness of these variations is
important for the surgeons to avoid any intraoperative trial or error procedures which might lead to unnecessary
bleeding.

Superficial veins of head and neck develop from superficial plexus of the capillaries, which will ultimately form primary
head vein. Larger channels are formed by enlargement of individual capillaries, confluence of adjacent ones, and
regression of some from where the flow has been diverted. The factors controlling the selection and differentiation of
the appropriate channels are not yet completely understood [18].

The superficial veins, especially the external jugular vein, are increasingly being utilized for cannulation to conduct
diagnostic procedures or intravenous therapies. Ultrasound-guided venipuncture is a viable possibility in cases of
variations in the patterns of superficial veins, and their knowledge is also important for surgeons doing reconstructive
surgery. These veins are usually grafted into the carotid during endarterectomy and also used for surgery involving
microvascular anastomosis especially in oral reconstruction procedures [19]

5. Conclusion

Information about details and topographic anatomy of the reported and other variations of E]JV may serve as a useful
guide for both radiologists and vascular surgeons. It can help to prevent diagnostic errors, influence surgical and
interventional procedures and avoid surgical complications during head and neck surgery. Variations of EJV may be
asymptomatic, so an extra care must be undertaken even during routine surgical interventions.
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