Int. J. Morphol.,
33(1)251-254, 2015.

An Osteometric Evaluation of the Jugular Foramen

Una Evaluacion Osteométrica del Foramen Yugular

S. Ishwarkumar”; N. Naidoo'; L. Lazarus™; P. Pillay” & K. S. Satyapal

ISHWARKUMAR, S.; NAIDOO, N.; LAZARUS, L.; PILLAY, P. & SATYAPAL, K. S.  An osteometric evaluation of the jugular
foramen.nt. J. Morphol., 33(1)251-254, 2015.

SUMMARY: The jugular foramina (JF) are bilateral openings situated between the lateral part of the occipital bone and the
petrous part of the temporal bones in the human skull. It is a bony canal transmitting neurovascular structures frorotlezaguater
fossa through the base of the skull to the carotid space. Since the JF depicts variations in shape, size, height andehutifeebent
racial and gender groups, along with distinctive differences in laterality from its intracranial to extracranial openirigdgknaithe
JF may be necessary to understand intracranial pathologies. Therefore, the purpose of this study was to evaluate thdanorphometr
measurements of the jugular foramen. Various morphometric parameters of the JF and its relation to surrounding struceseansdre
and assessed in 73 dry skull specimens (n=146). Each of the morphometric parameters measured were statistically ar§Se using S
to determine the existence of a possible relationship between the parameters and sex, race, age and laterality. Theasepanisbns
age with the distance between the JF and lateral pterygoid plate and distance between the JF and foramen magnum igelyed statist
significant p values of 0.0049 and 0.036, respectively. The results of this study correlated with that of previous stadiieg ihet
measurements regarding the JF are greater on the right side. The provision of morphometric data pertaining to the JRdamgl surrou
structures may assist surgeons and clinicians during operative procedures.
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INTRODUCTION

The jugular foramen (JF) is considered to be the mostz. meningiomas, paraganglionomas, intracranial
complex of all cranial nerve foramina due to surgical accesaeningiomas, metastatic lesions, schwanomas and other
its irregular shape and formation by two bones, the lateiaflammatory lesions of the inner ear (Khaneagl, 2013;
part of the occipital bone and the petrous part of the tempdjishaet al). Although the JF presents variation in shape,
ral bone (Idowu, 2004). The JF is divided by two transversize, height and volume within the different racial and
septa of the inner meningeal layer of dura mater into thrgender groups, it also varies in laterality from its
compartments (Siratamby, 2011). The glossopharyngeaintracranial to extracranial aspects (Vijis#tal). Since a
nerve and inferior petrosal sinus share the antericaview of the literature revealed a lack in the documented
compartment, the vagus nerve and accessory nerve Jiemorphometry, the purpose of this study was to evaluate
within the middle compartment, while the large posterica combination of reported and unique morphometric
compartment is occupied by the termination of the sigmojzhrameters of the JF.
sinus (Sinnatamby). Radiologists, ENT and Neurosurgeons
are fascinated by the JF due to the advances in surgical
procedures involving the middle ear and the base of tMATERIAL AND METHOD
skull (Standring, 2008). Vijishet al. (2013) reported that
variation in the anatomy of intracranial venous sinuses may
be manifested by the relationship of the size and shape of  This study examined 73 dry skull specimens (n=146)
the JF with that of the internal jugular vein and/or thebtained from the Department of Clinical Anatomy at the
absence or presence of a prominent superior jugular bulliversity of KwaZulu-Natal. Healthy skulls that showed
Knowledge of the JF may be necessary in the treatmentof pathological change and damage were included. Skulls
pathologies that are generally known to affect its contentbat were eroded and deformed were excluded.

* Department of Clinical Anatomy, School of Laboratory Medicine and Medical Sciences, College of Health Sciences, UnikevaifylofNatal,
Durban, South Africa.
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The measurements of the JF were done directly oparameters were investigated (Figs. 1 and 2). The
each dry skull through the use of a digital calliper (Mitutoyomorphometric data and demographic factors were analyzed
Digimatic Caliper, Model No. CD-8"C). using SPSS software package, version 21.0 (SPSSinc.,

Chicago, lllinois, USA). A p value of <0.05 was considered

Extracranial and intracranial morphometric to be statistically significant.

n
Lo
. Fig. 1. Inferior view of the extracranial
morphometric parameters of the jugular
foramen (JF) (Adapted from http://
_ www.jessicaamato.com/anatomy/
_ """ Medial pterygoid  Inferior_View_of_the_Bones_of_the
_Skull_Unlabeled_L.jpg

Key: A= Distance between the midline of the

inferior border of the medial pterygoid and the

e anterior border of the JF; An= Anterior; B=
" Lateral pterygoid  Distance between the base of the vomer and

the anterior border of the JF; C= Width:
Transverse/Medio-lateral diameter of the JF

from the medial end to the lateral end on the

\ outer and inner surfaces of the skull; D=
\\ Distance between the midline of the inferior
; AT ¢ \ ’ border of the lateral pterygoid and the ante-
Foramen magnum ' 20 “ 5 / \_\ " Styloid process rior border of the JF; E= Distance between the

/| \ \ midline of the occipital condyles and the

/ \ medial border of the JF; F= Length: Sagittal
Z \ /’ " Mastoid process diame@er of the JF from the anterior end to the
. i _ posterior end on Fhe outer and inner surfaces
. g of the skull; G= Distance between the apex of
the mastoid process and the outer border of
the JF; H= Distance between the midline of
the foramen magnum and the inferior border

of the JF; L= Lateral; M= Medial; P= Poste-

rior.

Occipital condyles ™

An

Fig. 2. Superior view of the intracranial
morphometric measurements of the jugular
foramen (JF) (Adapted from: http://
medchrome.com/basic-science/anatomy/
structures-passing-through-foramina-of-
skull/).

Foramen
lacerum

acoustie 4 Key: A= Length: sagittal diameter of JF from an-
W / terior end to posterior end on the outer and inner
surfaces of the skull; An= Anterior; B= Width:
transverse diameter of JF from medial end to late-
ral end on the outer and inner surfaces of the skull;
L= Lateral; M= Medial; P= Posterior.
~condyles
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RESULTS mastoid process (right: 21.91 mm; left: 21.94 mm); ii) JF
and foramen magnum (right: 22.21 mm; left: 22.47 mm);
iii) JF and vomer (right; 34.21 mm; left: 33.68 mm); iv) JF

The mean intracranial length of the JF was 11.47 mand medial pterygoid plate (right: 25.86 mm; left: 24.32 mm);

and 10.92 mm on the rightduheft sides, respectively, while v) JF and lateral pterygoid plate (right: 23.97 mm; left: 22.89

the mean extracranial JF length appeared to be 12.89 mmm); vi) JF and occipital condyles (right: 4.87 mm; left:

on the right side and 12.12 mm on the left side (Tables | add6 mm) (Table II).

II). The mean intracranial and extracranial widths of the JF

were recorded to be 4.76 mm and 6.43 mm on the right side P values of 0.049 and 0.036 were recorded for the

and 4.05 mm and 5.39 mm on the left side, respectivetpmparisons of sex and age with the distance between the

(Tables I and I1). The mean extracranial distances betwedh and lateral pterygoid plate, and the distance between the

the JF and surrounding structures were recorded: i) JF aliland foramen magnum, respectively (Table II).

Table |. Mean intracranial morphometry of the jugular foramen (JF).

Mor phometric Mean P-value
Parameter Right L eft Sex Age Race Side
Lengthof JF 11.47 10.92 0.283 0.467 0.475 0.369
Width of JF 4.76 4.05 0.434  0.081 0.949 0.612

Table Il. Mean extracranial morphometry of the jugular foramen (JF).

Mor phometric Parameter Mean P-value

Right L eft Sex Age Race Side
Length of JF 12.89 12.12 0.244 0.393 0.255 0471
Width of JF 6.43 5.39 0.290 0.338 0.498 0.288
Distance between JF & Mastoid Process 2191 2194 0.165 0.100 0.111 0.212
Distance between JF & Foramen Magnum 2221 2247 0.573 0.036 0.967 0.370
Distance between JF & Vome 34.21 33.68 0623 0.055 0.266 0.856
Distance between JF & Media Pterygoid 25.86 24.32 0.247 0.764 0.670 0.519
Distance between JF & Latera Pterygoid 23.97 22.89 0.049 0.439 0.485 0.288
Distance between JF & Occipital Condyles 4.87 4.96 0.403 0.946 0.396 0.104

DISCUSSION

There appears to be a number of pathological issu@sible Il). The mean value recorded for the distance between
affecting the JF (Idowu). One such pathology is the glomiike JF and the mastoid process was similar to that recorded
jugulare tumor which grows within and around the JF (Sethy Cicekibaset al (2013) (21.20 mm). In addition, a p value
etal, 2011). As the internal jugular vein, glossopharyngeadf 0.036 was reflective of a statistically significant
vagus and spinal accessory nerves pass extracraniaiiationship between age and the distance between the JF
through the JF; the presence of the glomus jugulare tunsrd foramen magnum. During lateral transcondylar surgery,
may compress these neurovascular structures thus leadimgextensive dissection of the paravertebral muscles and
to a loss of hearing and paralysis of the lower cranial nervegssels and removal of bony structures, viz. occipital condyle
(Sethiet al). and jugular tubercle, are required (Awt al., 2011).

Therefore, the distance between the JF and occipital condyle

The intra- and extracranial widths and lengths of thenay assist the surgeon as such surgical manoeuvres may
JF which was found to be greater on the right side than tresult in subsequent cranio-cervical instability (Astcal).
left side, correlated with previous studies (Idowu; Osunwoke
et al, 2012) (Tables | and II). The mean distances between the JF and the medial

and lateral pterygoid plates and the vomer were greater on

The mean morphometric parameters which appear#te right side than the left side. A statistically significant
to be marginally greater on the left side than the right sidifference between sex and the distance between the JF
were the distances between: the JF and mastoid processad# the lateral pterygoid plate was recorded (p=0.049)
and foramen magnum, and the JF and occipital condylg&able II).
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CONCLUSION Idowu, O. E. The jugular foramen -- a morphometric stkdjia
Morphol. (Warsz.), 63(4319-22, 2004.

é(handay, S.; Subramanian, R. K.; Rajendran, M.; Hassan, A. U. &

This study investigated a number of uniqu Khan, S. H. Morphological and morphometric study of jugular
morphometric parameters of the JF. The mean size of the ‘]Fforamen in South Indian populatidnt, J. Anat. Res., 1(2)22-

was found to be greater on the right side than the left side. 7.2013.

Prior knowledge of the anatomical features of the JF may

assist surgeons and clinicians during operative proceduresunwoke, E. A.; Oladipo, G. S.; Gwunireama, I. U. & Ngaokere,
J. O. Morphometric analysis of the foramen magnum and
jugular foramen in adult skulls in southern Nigerian population.
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P. & SATYAPAL, K. S. Una evaluacion osteométrica del fora-
men yugularint. J. Morphol., 33(1)251-254, 2015. Sethi, R.; Singh, V. & Kaul, N.V. Morphological variations of a

jugular foramen in North Indian human adult skutslian J.
RESUMEN: Los foramenes yugulares (FY) son abertu- ~ Otol., 17(1)14-6, 2011.
ras bilaterales situadas entre la parte lateral del hueso occipital y la
porcion petrosa del hueso temporal del craneo humano. Se tratStwmatamby, C. S.ast's Anatomy: Regional and Appliei®th ed.
un canal 6seo que da paso a estructuras neurovasculares de la fos&an Diego, Saunders Elsevier, 2011.
craneal posterior a través de la base del craneo hasta el espacio
carotideo. Ya que el FY representa variaciones en la forma, tar&andring, SGray's Anatomy: The Anatomical Basis of Clinical
fio, altura y volumen entre diferentes grupos raciales y sexo, ade- Practice. 40th ed. Londres, Churchill Livinstonr, Elsevier,
mas de las diferencias distintivas en la lateralidad desde sus aper-2008.
turas intracraneales a las aperturas extracraneales, se hace necesa-
rio su conocimiento con el objetivo de comprender las patologi¥#isha, P.; Bilodi, A. K. & Lokeshmaran. Morphometric study of
intracraneales. El propésito de este estudio fue evaluar las medi- jugular foramen in Tamil Nadu regioiat. J. Clin. Anat.,
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de 73 craneos secos, bilateralmente (n=146). Se estudiaron varios
pardmetros morfométricos del FY y su relacién con las estructuras
circundantes. Cada uno de los parametros morfométricos medidos
fue analizado estadisticamente con el programa SPSS para deter-
minar la existencia de una posible relacion entre los parametro€grrespondence to:
sexo, raza, edad y lateralidad. Las comparaciones de sexo y ddeafessor K. S. Satyapal
con la distancia entre la placa pterigoidea lateral y el FY, y la digepartment of Clinical Anatomy
tancia entre el FY y el foramen magno, arrojaron valores de p sfgchool of Laboratory Medicine and Medical Sciences
nificativos de 0,0049 y 0,036, respectivamente. Los resultados @ellege of Health Sciences
este estudio se correlacionaron con estudios previos que indit4iversity of KwaZulu-Natal
que las mediciones relativas al FY son mayores en el lado deredRdvate Bag X54001
El suministro de datos morfométricos relativos al FY y las estruBurban
turas circundantes puede ayudar a los cirujanos y clinicos duraf@$0
los procedimientos quirdrgicos. SOUTH AFRICA
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