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INTRODUCTION:
Variation in the vascular system from its usual pattern is a common 

1feature and is more commonly observed in veins than arteries.  IJV 
anomalies are less common among the venous abnormalities. IJV 
being the principal vein draining the head and neck area, begins from 
the posterior compartment of the jugular foramen and is a continuation 
of the sigmoid sinus. It is located within the carotid sheath with the 
common carotid artery and the vagus nerve and unites with the 
subclavian vein to form the brachiocephalic vein. 

This vein in its course receives the inferior petrosal sinus, the common 
facial, lingual, pharyngeal, superior, and middle thyroid veins and 
sometimes the occipital vein. The thoracic duct on the left side and the 
right lymphatic duct on the right side open into the angle of union of the 

2,3IJV and subclavian vein.  All these arise from the anterior surface in 
the neck and most of the times it does not give posterior branches; 
however, in some cases, it gives out posterior branches and may have 
duplication of the vein.

Anatomical variations of the IJV are uncommonly reported but few 
variations in the formation, lengths and drainage patterns have been 

4,5documented.  Downie et al. classied the variations of IJV into two 
patterns: duplication and fenestration. Duplication means where the 
branches of IJV remain separate over the entire course, while 
fenestration means the branched vessel reunites into a single normal 

5 6vessel.  Alaani et al. stated that unilateral duplication of the IJV is rare.
 These variations were noted to occur more on the left side. There is 
evidence to suggest that the right IJV is slightly larger and thicker in 

7dimension compared with the left.  Additionally, it is common 
knowledge that the ease of access and relatively less intimate carotid 
artery makes the right IJV a popular venous access site.

Furthermore, the IJV is of clinical importance to clinicians as 
inspection, auscultation and Doppler ultrasonic examinations of these 
veins provide evidence that may aid in the diagnosis of cardiac 
diseases. Consequently, dilatation of the jugular veins may be a result 
of compression of the superior vena cava, which indicates potential 

8pathologies within the mediastinum or pericardial sac. Therefore, 
knowledge regarding varying pattern of the internal jugular vein is 
important to clinicians performing vascular surgeries in head and neck 
region, as well as those performing angioplasty, catheterization and 
occasionally hemodialysis. The present study has been done to detect 
the abnormalities of IJV.

MATERIALS AND METHODS:
40 dissected cadavers (23 male and 17 female) have been examined 
over a period of 5 years to detect the anomalies of IJV. The cadaver 
showing the anomaly was dissected clearly. A piece of X-ray lm was 
kept underneath the anomalous vein to enhance the contrast while 
capturing the photograph.

RESULTS:
One male cadaver aged 50 years showed an abnormal vein in the 
carotid sheath on the left side of the neck which was joining the IJV in 
the lower part of carotid triangle. The common carotid artery was seen 
in between them. A small communicating vein was observed 
connecting the IJV with the abnormal vein in the superior level of 
carotid sheath.

Following pictures depict the abnormalities

Fig 1: Whole view of dissection of left side of neck showing a 
variation in IJV

Fig 2: Closer view of anomalous vein joining the IJV in the lower 
part of carotid triangle with CCA seen in between them

The jugular veins of the neck are known to exhibit variations in its formation and course. Knowledge of the varying 
drainage patterns of veins of the head and neck, in particular, jugular veins are not only important for anatomists but also 

for the surgeons operating at this level and to clinicians performing catheterization. The present study has been done to detect any abnormalities of 
internal jugular vein. 40 dissected cadavers with age ranging 45-60 years have been examined over a period of 5 years. One male cadaver showed a 
variation in the course of IJV on the left side of the neck. It has been dissected clearly and photographs were taken. An abnormal vein has been seen 
in the carotid sheath which is joining the IJV in the lower part of carotid triangle. The common carotid artery was seen in between them. A 
communicating vein has also been detected connecting the IJV with the abnormal vein in the superior level of carotid sheath. The remaining 
cadavers showed a normal pattern of IJV. The present study depicts one of the rare anomalies of IJV. The presence of such anomalous 
communications may be important for surgeons and also radiologists performing angiographic and sonographic studies.
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There were no dilatations observed in the abnormal vein. 

The venous drainage pattern of the right side of the neck showed no 
variations in this cadaver.

DISCUSSION:
The knowledge of anatomical variations of the jugular veins is 
signicant for any venous ligations conducted during surgical 
procedures, such as radical neck dissections. Varying venous patterns 
in the head and neck region is important for the surgeons in order to 
avoid any intraoperative trial and error procedures which might lead to 
unnecessary bleeding. 

Duplication of IJV is a rare anomaly. Almost always it involves the 
5upper third of the vein.

Embryologically, the origin of IJV is from the precardial vein. It has 
been postulated that, duplication of vessels may occur between third 
and sixth week of gestational period as a result of developmental 
derangement. Furthermore, it has been stated that IJV duplication is 
frequently recorded to be associated with phlebectasia, which suggests 
abnormalities in the development of the venous wall, possibly 

9involving incomplete formation of the muscular layer.  

Three theories have been formulated to explain duplication: the 
vascular theory, that is usually accepted, the neural hypothesis and 
bony hypothesis. Duplication is thought to result from the appearance 
of a secondary venous ring at a lower level surrounding the spinal 
accessory nerve during foetal life. The persistence of this secondary 
ring in adult life may be important in the aetiology of venous 

10duplication.

There are three different types of bony bridgings at the jugular 
foramen. The bony bridging of the jugular foramen is established by 
the contact of the intrajugular process of the occipital bone projecting 
either from just above the hypoglossal canal (Type I) or from behind 
the hypoglossal canal (Type II) and secondary bony process emerging 
from the occipital bone in front of the intrajugular process of that bone 
(Type III). The third type could be associated with a high duplication of 
the IJV because of the presence of two bony partitions in the jugular 
foramen which would have been led to division of the IJV into two 

11parts.

In the study conducted by Pillay, P.on fetuses, The 'Y-shaped' IJV 
occurred in 1 % of the specimens, however the 'Y-shaped' IJV gave off 

12a tributary to the EJV in 3 % of the specimens.  Biondi and Paolo 
reported bifurcation of  right IJV about 2 cm from the jugular foramen 

13,14and drained into the right subclavian vein.

Devi Sankar and Sharmila Banu noticed fenestration of IJV in the 
upper part and rejoined in the lower part to form a single trunk; 

15however, there was no duplication of the vein.

Lalwani, R et al. reported a case with communication of the external 
and internal jugular vein in 45-year-old male cadaver with the 

16communicating channel present supercial to the sternocleidomastoid.  
Dhivya S et al reported the similar nding but the communicating 

17channel runs deep to the posterior border of the muscle .

Lim et al. studied anatomical variations of the internal jugular veins 
and their relationship to the carotid arteries based on CT ndings and 
found that the right IJV (80.5%) was more often larger than the left IJV. 
With reference to the Common Carotid Artery, 85.2% of the IJV were 
found in the lateral position, 12.5% anteriorly, 1.1% medially, and 

181.1% posteriorly.  Color Doppler sonography is essential for detecting 
19collateral pathways.  Collateral drainage develops through oblique 

jugular vein from facial vein into the external jugular vein in case of 
20IJV ligation during radical neck dissection.

Duplication may occur because of the structures passing between 
anterior and posterior divisions of the vein like spinal branch of 

21 5accessory nerve,  C2–C3 anterior primary rami, subscapular artery.  

In the present study, no fenestration or duplication has been observed.

CONCLUSION:
In this study we attempted to report a rare variation of IJV on the left 
side of the neck. Knowledge of variations in the anatomy of IJV is of 
immense importance clinically. Awareness of these variations is 

important for the surgeons to prevent accidental injury and bleeding 
from the vein and will also help to avoid radiologic misinterpretations 
of the veins of neck during conventional radiographic procedures.

ABBREVIATIONS
IJV -Internal jugular vein
EJV -External jugular vein 
CCA -Common carotid artery
SCM – Sternocleidomastoid
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