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ABSTRACT

Background: The jugular foramen, the bony openingis situated in the base of skull. It allows passage of important
nervous and vascular elements, such as the glossopharyngeal, vagus, accessory nerve and the internal jugular
vein. Most of the approaches for skull base surgeries are designed to drill the bone around jugular foramen for
proper exposure. Therefore the knowledge of anatomical variations of jugular foramen is important.

Material and Methods: Atotal of 100 jugular foramina were examined from 50 adult dry skullsin the department
of anatomy, Stanley Medical College, Chennai, Tamilnadu, India.

Results: The mean anteroposterior diameter of the jugular foramen on the right and left were 12.11mm and
11.09mm; the mediolateral diameter were 15.06mm and 14.02mm on the right and left respectively. In 63% of
cases the right foramina were larger than the left, in 12% of cases the left foramina were larger than the right and
in 25% cases they were equal in size on both sides. The septation in the jugular foramina on the right and left side
was 35% and 31% respectively. Complete septation was presentin 17% on the right side and 17% on the left side.
Partial septation was present in 17% and 12% on the right and left side respectively.

Conclusion: Glomus tumour, schwannomas, metastatic lesions and infiltrating inflammatory processes can also
occur in the jugular foramen. Hence, a detailed knowledge of the jugular foramen isimportant for neurosurgeons
and radiologists dealing with space occupying lesions in jugular foramen.
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INTRODUCTION

Jugular foramen is one of the important foramina
in posterior part of the base of the skull. It lies
between the lateral part of occipital bone and
the petrous part of temporal bone [1]. Jugular
foramen is separated anteriorly from the infe-
rior carotid opening by a crest, the carotico —

the hypoglossal canal by a thin osseous bar of
bone [2]. It allows passage of important
nervous and vascular elements, such as the
glossopharyngeal, vagus, accessory nerves,
internal jugular vein, two dural sinuses, and the
meningeal branches of the occipital and ascend-
ing pharyngeal arteries [3].

jugular spine. Laterally related to the medial
aspect of the styloid sheath and separated from
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Glomic tumors, schwannomas, metastatic
lesions and infiltrating inflammatory processes
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are associated with this foramen, which can
account for injuries of related structures.
Surgical resection is the treatment of choice in
the majority of these cases. Tumors involving
the jugular foramen and adjacent structures
require a microsurgical approach [4]. Most of
the surgical procedures are designed to drill the
bone around the jugular foramen for proper
exposure [5-7]. Also the neoplastic pathologies
tend to alter the normal anatomy of jugular
foramen by invasion, erosion or expansion [8,9].
The jugular foramen varies in shape and size
from side to side in the same cranium, and in
different crania, racial groups and sexes. Thus
the knowledge of relevant anatomical details
regarding morphology and morphometry of jugu-
lar foramen in the regional population would be
of great help to surgeons while approaching
these lesions.

MATERIALS AND METHODS

A total of 100 jugular foramina were examined
from 50 adult dry skulls. The skulls were ob-
tained from the osteological collection of the
Department of Anatomy, Stanley Medical Col-
lege, Chennai, Tamilnadu. Measurements were
taken bilaterally with the help of digital caliper
in millimetres.

The jugular foramen is evaluated under the fol-
lowing headings

1. Anteroposterior diameter of jugular foramen
2. Mediolateral diameter of jugular foramen

3. Comparison of size between the right and left
foramina of same skull

4. Presence of septation in the jugular fora-
men

5. Nature of the septation in the jugular fora-
men.

The anteroposterior diameter was recorded by
calculating the distance between the anterior
most and the posterior most point in the jugular
foramen. The mediolateral diameter was re-
corded by calculating the distance between the
medial most and the lateral most point in the
jugular foramen. The value was taken both on
the rightand left side. The size between the right
and left foramina was calculated relatively. The
septation on both sides of the foramina was
recorded by naked eye examination.
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RESULTS

Fig. 1: Measuring Anteroposterior diameter in the jugular
foramen.

L/

iolateral diameter in the jugular

Fig. 2: Measuring Med
foramen.

skull.

Fig. 4: Septation in the jugular foramen.
id 1
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Fig. 5: Septation in the jugular foramen.

The jugular foramen studied in 50 adult human
skulls and the present study revealed the fol-
lowing observations.

The anteroposterior diameter of the right jugu-
lar foramen measured in 50 skulls ranged be-
tween 8mm to 19 mmwith amean of 12.11 mm
.0On the left side it ranged from 8mm to 16mm
with a mean of 11.09 mm. Overall mean was
11.06 mm.

The mediolateral diameter of the right jugular
foramen ranged from 10mm to 20mm with a
mean of 15.04 mm. On the left side it ranged
from 18 mm to 19mm with a mean of 14.02mm.
Overall mean was 14.53 mm.

Out of 50 skulls examined the right foramen was
larger in 32 skulls and the left foramen was
larger in 6 skulls and both the foramina were
equal in size in 12 skulls.

Out of 50 foramina examined on the right side,
septa were present in 17 skulls and absent in 5
skulls. On the left side out of 50 foramina
examined septa was present in 15 skulls and
absent in 7 skulls and in around 28 skulls it was
absent bilaterally.

The right foramina showed complete septation
in 9 skulls and incomplete septation in 8 skulls
and in around 5 skulls septa is absent on right
side only. In the left side, complete septa are
observed in 9 skulls, in 6 skulls left foramen had
incomplete septation and in 7 skulls septa is
absent.

DISCUSSION

The shape and size of the jugular foramen is
related to the size of the internal jugular vein
and the presence or absence of a prominent
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superior bulb. Standard anatomical text books
describes the superior sagittal sinus drains into
the right transverse sinus, Thus right foramen
is expected to be larger than the left [9]. But
there is a very wide variation in the anatomy of
the intracranial venous sinuses [10].

Anteroposterior Diameter of Jugular Fora-
men: The present study is comparable with the
following studies: According to O. E. Idowu
(2004) [11] in his study of 20 adult male Nige-
rian dry skulls reported that mean anteroposte-
rior diameter was 10.22mm(6.8 — 14.4mm) on
the right side and 9.57mm (7.4 — 12. left 8mm)
on left side. Slobodan Vlajkovic (2010) [12] in
his study of 30 skulls of Serbian adults reported
that mean anteroposterior diameter was
11.56+4. Pereira et al (2010) [1] in his study of
111dry skulls of adult individuals in southern
Brazil, with 31 female skulls and 80 male skulls
reported that anteroposterior measurement of
the jugular foramen, right side and left side in
male skulls were 9.33 £+ 2.03 mm and
8.65+1.70mm respectively. In the female skulls
it was found to be 8.92+1.72mm on the right
side and 8.65+1.19 on the left side.

In the present study the mean anteroposterior
diameter was 12.11 mm on right side and
11.09mm on left side.

Compared to the present study the value of
anteroposterior diameter are very near to the
findings given by Slobodan Vlajkovic.

The measurements of anteropostero diameter
of the jugular foramen on the right side is
comparable with the value given by O.E. [dowu
and Pereira et al. It was significantly larger on
the right side which may be related to promi-
nent superior bulb of internal jugular vein.

Mediolateral Diameter of Jugular Foramen:
According to O. E. Idowu (2004) [11] reported
that mean mediolateral diameter was 13.90mm
(11.6 - 17.0mm) on the right side and 14.11mm
(9.2 — 20.2mm) on the left side. Slobodan
Vlajkovic (2010) [12] reported that mean
mediolateral diameter was 14.21+4.58
(9.2 - 18.7) mm on the right side and
13.24+4.01(9.7- 18.0). Pereira et al (2010) [1]
reported that mediolateral measurement of the
jugular foramen, right side and left side in male
skullswere 16.18 £ 2.72 mmand 16.14+ 2.77mm
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respectively. In the female skulls it was found
to be 14.89+ 2.34mm on the right side and
15.13+ 2.16mm on the left side.

Present study observed that the mean
mediolateral diameter of right jugular foramen
was15.04 mm and 14.02mm on the left side.

Compared with the present study the value of
mediolateral diameter was closely related to
the findings given by Slobodan Vlajkovic and
higher in the study by Pereira et al.

The mediolateral diameter was found to be com-
parable with different races and its value is
slightly larger than the anteroposterior diameter.

Comparison between the size of right and left
foramina in same skull: R.R.Sturrock (1998) [13]
in his study with 156 skulls the right foramen
was larger in 68.6%; and left foramen was larger
in 23.1% of skulls and equal in size in 8.3% of
skulls. Hatiboglu and Anil (1991) [14] in their
study of 300 Anatolian skulls observed that in
61.6% the foramen was larger on the right and
in 26%on the left, with the remainder being of
almost equal size. KaibogakuZasshi (1997) [15]
in his study of 70 Turkish skulls he observed that
61.4% of the cases right Jugular foreman was
larger than the left. In 24.3% the left was larger
and in 14.3% they were equal in size.

In the present study jugular foramina were larger
on the right side in 63%, larger on left side in
12% and equal in size in 25%.

Irrespective of the races, the right jugular fora-
men is larger than the left [11,13,14]. The large
superior sagittal sinus continues in succession
as right transverse sinus, right sigmoid sinus,
and the right internal jugular vein, and the
smaller inferior sagittal sinus continues in suc-
cession as straight sinus, left transverse sinus,
left sigmoid sinus and into left jugular vein.
There is wide variation in the anatomy of intrac-
ranial venous sinuses.

Presence of septation in the foramen: R .R.
Sturrock (1987) [13] in his study observed that
the percentage of septation on right side was
4.5% and that on the left was 14.1%. Hatiboglu
and Anil (1991) [14]] in their study observed the
percentage of septation on the right was 8.2%
and on the left was 23.9%. Kaibogaku Zasshi
(1997) [15]in his study reported that septa was
present in 20% of the skulls and remaining 80%
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lacked septation.

Present study observed that the septation on
right side was 35% and on the left was 31%.
The incidence of septation is less in the previ-
ous studies when compared to the present study.

Nature of septation: R. R. Sturrock (1987) [13]
reported that complete septation of jugular fo-
ramen was present on right side in 3.2% and
left side in 3.2%.Partial or incomplete
septation on right side in 1.3% and on left side
in 10.9%. Hatiboglu and Anil (1992) [14]
observed that complete septation of jugular
foramen was present on right side in 5.6% and
left side in 4.3%.Partial or incomplete septation
on right side in 2.6% and on left side in 19.6%..
Patel and Singel (2007) [16] observed that
complete septation of jugular foramen was
present on right side in 23% and left side in
17.6%.Partial or incomplete septation on right
side in 49.5% and on left side in 59.3% .

Present study observed that complete septation
of jugular foramen was present on right side in
17% and left side in 17%. Partial or incomplete
septation on right side in 17% and on left side
in 12%. When compared with previous studies
the present study showed variations in septa-
tion in jugular foramina.

CONCLUSION

The knowledge of morphology and morphometry
of the jugular foramen is important for
neurosurgeons and radiologists dealing with
space occupying lesions in jugular foramen.
These findings can be helpful to predict the
chance of preserving intact neurovascular
structures during surgical interventions in order
to achieve desired surgical outcomes and avoid
complications.
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