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Jugular foramen lies between the occipital bone and the petrosal portion of the temporal bone in the posterior end of
the petrosal-occipital structure, and it is long and irregularly shaped. It is the main route of venous outflow from the
brain and passage for the lower three cranial nerves (9, 10, and 11) from the skull. It is anteriorly separated from the
internal carotid artery opening by a crest and separated from the hypoglossal canal through a thin bony bar. The anterior
portion transmits inferior petrosal sinus and the intermediate portion or neural compartment transmits glossopharyngeal,
vagus and accessory nerves and its posterior portion or vascular compartment includes the internal jugular vein and
the meningeal branches of the ascending pharyngeal and occipital arteries. The aim of the study was to examine the
morphological features and dimensions of Jugular Foramen in human adult dry South Indian skulls. The mean length
on the right was 9.73 mm and on left was 9.12 mm. The mean breadth of right and left jugular foramen are 13.07 mm
and 12.28 mm respectively. From the above study it is evident that right jugular foramen is larger than that of left

jugular foramen.

JUGULAR FORAMEN, AP DIAMETER, TRANSVERSE DIAMETER, SEPTUM.

Jugular foramen is positioned between the petrosal
portion of the temporal bone and occipital bone in the
posterior end of the petrosal-occipital arrangement.
It has a lengthy, amorphous shape (Daniels, Williams
and Haughton, 1984; Ellis, 1989). It is the principal
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pathway of venous discharge from the brain. It is also
the channel for the cranial nerves 9, 10, and 11 from the
skull (Ekinci and Unur, 1997; Wysocki and Sharifi, 2006;
Song et al., 2008). At the anterior it is separated from
the internal carotid artery aperture by a concretion. It is
also separated from the hypoglossal canal through a slim
bone strut. The anterior portion carries on the inferior
petrosal sinus. The glossopharyngeal, vagus and accessory
nerves are transmitted by the intermediate portion or
neural compartment. Lastly, its posterior portion, which
is also called as the vascular compartment, includes the
internal jugular vein and the meningeal branches of the
ascending pharyngeal and occipital arteries (Katsuta,
Rhoton and Matsushima, 1997). The glossopharyngeal,
vagus and cranial part of the spinal accessory nerve goes
through this and comes out of the cranial cavity. Jugular



foramen has a lot of significance in surgical point of view
(Tekdemir et al., 1998; Matsushima, 2015).

In 2004, Idowu concentrated on morphometric study on
20 dry skulls that is 40 jugular foramina of adult male
nigerian population (Idowu, 2004). Vijisha et al.,2013
detailed that variety in the anatomy of intracranial
venous sinus may be shown by the relationship of size
and state of the jugular foramen with internal jugular
vein and presence or absence of prominent superior
jugular bulb (Vijisha, Bilodi and Lokeshmaran, 2013).
Sushant Swaroop Das et al.,, 2016 has concentrated
on gender difference along with morphometric study
(Das, Saluja and Vasudeva, 2016). Ramina R et al
.,2004 focused on jugular foramen tumors, diagnosis
and treatment (Ramina et al., 2005). Aggarwal et al.,
2012 provided the variations in the structure of jugular
foramen in the northwest Indian population (Aggarwal et
al., 2012). Anson has noted the depth of jugular foramen
to range from 0-14mm with most of the specimens less
than 7mm (Anson, 1972).

Previous articles analysed the anatomy of jugular
foramen of a north eastern adult and various inter
regional whereas our study focused on adult South Indian
skull. The size, height and volume vary in different racial
group and sex. The study was embarked on to examine
the anatomy of the jugular foramen with dimensions of
both right and left and also to check the partition. With
arich case bank established over 3 decades we have been
able to publish extensively in our domain (Abdul Wahab
et al., 2017; Eapen, Baig and Avinash, 2017; Patil et al.,
2017; Jain and Nazar, 2018; J et al., 2018; Marimuthu
et al., 2018; Wahab et al., 2018; Abhinav et al., 2019;
Ramadorai, Ravi and Narayanan, 2019; Senthil Kumar
et al., 2019; Sweta, Abhinav and Ramesh, 2019). Based
on this inspiration we aim to examine the morphological

features and dimensions of Jugular Foramen in human
adult dry South Indian skulls.

The examination of 30 human adult dry South Indian
skulls was done in the Department of Anatomy of
Saveetha Dental College and Hospital, Chennai.A digital
vernier calliper was used to measure the dimensions of
the following of both right and left Jugular Foramen.

e Antero-posterior diameter (mean length)

e Transverse diameter (mean breadth)

e presence(partial or complete septum)or absence of
septum

The data was recorded and mean values were calculated.
The right and left side differences were analyzed
accordingly.

The mean length on the right was 9.73 mm and on left
was 9.12 mm. The mean breadth of right and left jugular
foramen are 13.07 mm and 12.28 mm respectively.
The right jugular foramen was found out to be larger
than the left jugular foramen. This size and shape of
jugular foramen are related to the size of the internal
jugular vein and presence or absence of a superior
bulb. 23% have complete septum, 46% is partial and in
30 % absence of septum. Variations in size, shape and
compartment of jugular foramen might be a part of the
ongoing evolutionary process. Knowledge of morphology
,compartment and arrangement of structures within the
foramen helps in deducing position of various structures
from the available data of jugular foramen depicted by
the study.

Table 1. Mean breadth, length and occurrence of septum in right and left Jugular foramens

LEFT JUGULAR FORAMEN RIGHT JUGULAR FORAMEN
Mean Mean Septum Mean Mean Septum
length | breadth length | breadth
(mm) (mm) | Apsent Present (mm) (mm) | Absent Present
Partial | Complete Partial | Complete
9.73 12.28 30% | 46% 23% 921 13.07 26% | 54% 23%

The mean length on the left was 9.73mm and right was
9.21mm. The mean breadth on the right was 13.07mm.
The mean breadth of left was 12.28 mm. In left jugular
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foramen, 30% of the skull doesn’t contain any septum
and 23% has a complete septum. In the right jugular
foramen, 26% doesn’t have any septum, while 54% has



partial septum and 23% has complete septum. From the
above study it is evident that right jugular foramen is
larger than that of left jugular foramen. This size and
shape of jugular foramen is related to the size of the
inter jugular vein and presence or absence of the superior
bulb. From the above observation it is clear that complete
septum is very rarely found and incomplete septum is
the most prevalent.

A study conducted on these variations by lopes et
al., states that the mean length of jugular foramen is
9.21+1.95mm and 8.65+1.57mm. It mentions the mean
length diameter to be 15.82+2.67mm and15.86+2.64mm
on right and left sides respectively in the southern
Bracilian population (Lopes et al., 2011). As per sturrock,
the right jugular foramen are larger in 69% of skulls
(Sturrock, 1988) whereas Hatibogle and Anil discover
that 61.6% where larger on right and 26% where larger
on left (Hatiboglu and Anil, 1992). As per the studies
conducted by Padget the difference in size of the internal
jugular vein is visible in the human embryo as early as
23mm stage. This is probably due to the difference in
pattern of development of right and left brachiocephalic
veins (Padget, 1957). As per the study conducted on
srilankan skulls and AP diameter was 6.92+0.7mm on
the right and 7.62+0.55mm of left side respectively.

The comparison between the diameter of the left and
right AP didn’t show any statistical significance (Hasan
et al., 2019). Patel and Singel conducted the similar study
in Saurashtra region using 91 Indian skulls. As per their
studies 60.4% cases had larger right jugular foramen and
15.4% cases had larger left foramen. Further to this they
also found that 35.2% had equal sides on both the sides.
In their studies they mentioned that jugular fossa was
observed in 38.5% on the right side. It was on the left
side in 14.3% cases (Patel and Singel, 2007). The studies
conducted by Idowu on the Nigerian skulls reports the
mean length 13.9mm on the right side and 14.11mm on
the left side. They also report the mean width to be at
10.2mm on the right side and 9.2mm on the left side on
the Nigerian skulls (Idowu, 2004).

CONCLUSION

Due to the evolutionary process the dissimilarities in the
shape, size and compartments of Jugular foramen may
exist. Understanding the construction and arrangement of
the structures and the morphology within the foramen is
crucial in figuring out the position of various formations,
from the data available on Jugular foramen, detailed in
this study. This understanding will also help the clinicians
greatly in discerning the clinical presentations. It will also
guide them in the progression of lesions of the jugular
foramen and devising the most suitable accessions in a
surgery. The inferences from this study can also enable
a better understanding of the involvement or the sparing
of the neurovascular formations while carrying out the
lesions in the jugular foramen. The study can also be
instrumental in better assimilation of the images of
jugular foramen.
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