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ABSTRACT

Introduction: An anatomical study was undertaken to note
the shape of the foramen ovale (FO), foramen spinosum (FS) &
presence or absence of canalis innominatus. FO is present in
the posterior part of the greater wing of sphenoid. FS is located
posterolareral to foramen ovale.

Aims & Objective: We attempted this study to find out the
variations in shape, bony growth & divisions of FO & FS in
available dry human skulls.

Material & Methods: We studied 100 human skulls available
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This study of FO & FS was done in both male & female skulls.

Observation & Results: We found oval, round, almond, tri-
angular shaped FO. Variations in the shape of FO showed the
maximum as oval shaped followed by almond, round & slit like.

Conclusion: FO is of great surgical & diagnostic importance in
procedures like percutaneous trigeminal rizotomy in trigeminal
neuralgia, transfacial fine needle aspiration technique etc.
Considering such clinical importance of FO & FS, this study was
worthwhile as far as neurosurgeons are concerned.
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INTRODUCTION

The FO is present in the posterior part of the greater wing of the
sphenoid. The important structures which pass through it are
the mandibular nerve, the accessory meningeal artery, the lesser
superficial petrosal nerve and the emmissary vein [1]. This is the
one of the important foramina which are situated at the transition
zone between the intracranial and the extracranial structures
[2]. The FO opens into the infratemporal fossa, through its other
opening on the lateral surface of the greater wing [3]. The FS is
located posterolareral to the foramen ovale, which also leads to
the infratemporal fossa [4] and it transmits the Middle Meningeal
Artery (MMA) and the nervus spinosus. However, the FS is much
smaller than the FO and it is circular. Sometimes, there is a
separate foramen for the lesser petrosal nerve, which is known
as the Canaliculus Innominatus of Arnold. The structures which
pass through the FO and through the smaller foramina near it have
been shown in [Table/Fig-1]. The lesser petrosal nerve sometimes
passes through the canalis innominatus [5]. Although variations in
the shape of the FO may normally be present, a careful evaluation
of these foramina will facilitate the diagnosis of the lesions which are
present in the middle cranial fossa and the nasopharynx. When an
enlargement of the FO occurs, it is tempting to consider neurinoma
of the fifth nerve [6]. This study not only has developmental ana-
tomical importance, but it also has a profound surgical import-
ance, as in trigeminal neuralgia and a diagnostic importance as
in tumours and in various types of epilepsy, as of the fine needle
aspiration technique in a perineural spread of the tumour and as
of the electroencephalographic analysis in seizures. Only scattered
reports are available on the variations of the FO and the FS. Hence,
the authors feel that they have been studied.

AIMS AND OBJECTIVES

e To find the variations in the shape, bony growth and the
divisions of the FO and the FS.
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e  To measure the distance between these two foramina.
e To compare these data with those which is available in the literature.

MATERIALS AND METHODS

A total of 100 dried adult human skulls (males-70, females-30)
were selected for the present study. These skulls were obtained
from the Department of Anatomy, MVPS Medical College, Nasik,
India. The shape of the FO and the bony growth and any division
of the FO were noted. The distance between the FO and the FS
was also recorded with the help of a vernier caliper, a divider and
a scale.

Emissary vein

Mandibular nerve

Accessory meningeal a.
Lesser petrosal n.

Middle meningeal artery

Meningeal br. of
mandibular nerve

~ Emissary
sphenoidal
foramen

Spine of Foramen ovale

sphenoid

Canalis innominatus

Foramen spinosum

[Table/Fig-1]: Showing structure passing through FO and FS [5]

OBSERVATIONS

We found the maximum number of FOs as oval shaped;followed
by almond shaped ,round and slit like FOs [Table/Fig-2]. We also
measured the distance between FO & FS [Table/Fig-3].

Fourteen cases (Rt-5, Lt-9) out of 200 sides (one case means one
side of a skull) had shown a bony growth on the margin of the FO.
Out of these, 8 cases had tubercles protruding from the margin,
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Total % of
Diff. Shapes
MF MF (200 Sides)
OVAL- RT 55 23 785 < 76.6 76.5%
LT 54 21 771 70.0
ALMOND-RT 6 3 85 10.0 10.5%
LT 9 3 12.9 10
ROUND-RT 5 1 7.1 3.3 7%
LT 5 3 74 10
SLIT-RT 4 3 5.7 10 6%
LT 2 3 2.9 10

[Table/Fig-2]: Showing % of different shapes of FO ¥
' -
Parameters Male Female
(mm) Rt Lt Rt Lt [Table/Fig-6]: Showing bony plate protruding from margin of left FO &
doubled right FS.
Distance 4. 38 | 36 32 oubedny

between
FO & FS-

[Table/Fig-3]: Showing Distance between FO & FS

as shown in [Table/Fig-4]. Two cases had bony spurs, as shown in
[Table/Fig-5]. Four cases showed bony plates protruding from the
margin of the FO, as shown in [Table/Fig-6]. We found a doubled
FO in three cases (M-2, F-1) out of 100 skulls, as in [Table/Fig-7].

[Table/Fig-7]: Showing doubled FO

[Table/Fig-4]: Showing tubercles protruding from margin of left FO &
doubled left sided FS.

[Table/Fig-8]: Showing slit like FO on both sides.

DISCUSSION

The appearance of the various bony outgrowths of the foramen

ovale like spines, spurs, tubercles, bony plates, etc indicate bony

. , ) ) , overgrowths during its developmental process, between its first
[Table/Fig-5]: Showing bony spur protruding from margin of right FO . . )

& cloufsleel S e lasith SieEs, appearance and the perfect ring formation. In one study which was

conducted in India, forty patients of trigeminal neuralgia were treated

A doubled FS were present in 6 cases (M-2, F-4). In 2 cases, it with percutaneous trigeminal ganglion balloon compression. In all

was very tiny and it was absent on the Rt side in 1 case out of the patients except one, the needle could be introduced easily. The

100 skulls. Also, we found a confluence of the FO and the FS in 3 only exception was a patient with a variation in shape of the FO, in

cases. In 8 cases, the Canaliculus Innominatus was seen. whom; the needle just fitted in the foramen [7]. The variations in the
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shape of FO showed the maximum number of FOs as oval shaped;
followed by almond, round & slit like FOs [Table/Fig-8].

Our findings were on the higher side as compared to those of other
workers [8, 9, 10]. In 9% males and in 10% females, a slit like
foramina was present [Table/Fig-8]. We found a double FS in 6
cases and in 2 cases, it was very tiny and it was absent on 1 side
(Rt).Singh et al., [11] also found a duplicated FS in 2 cases and
it was absent in 1 case. The venous segment of the FO may be
separated from its other contents. This results in a doubled FO
(Lang J.) [12]. Sometimes the FO and the FS may be continuous.
Rarely, may the FS be absent; in such a case, the MMA enters the
cranial cavity through the FO. Tubbs et al., [13], in their study on the
ossification of the ligaments near the foramen ovale, revealed that
the ossified pterygospinous (ligament of Civinini) and pterygoalar
(ligament of Hyrtl) ligaments divide the foramen ovale into two
compartments. They concluded that such bony obstructions
could interfere with the transcutaneous needle placement into the
foramen ovale. Khan A. A. [14] observed three cases of variant
foramen spinosum among 25 skulls which were studied. The
electrode technique through the FO is one of the best neurological
examinations for hippocampectomy [15]. In case of the FO, the
puncture advancement of a catheter, more than 10mm from
the FO, is likely to damage the internal carotid artery [16]. In the
treatment of Trigeminal neuralgia, an alcohol injection is made into
the Gusserian ganglion which is situated just below the foramen
ovale [17]. Variations in the shapes of the FO are found due to
developmental reasons, which may seriously hamper clinical and
diagnostic procedures. This shows the need of a studly.

CONCLUSIONS

This study intended to offer specific anatomical data with
morphological patterns to increase the understanding of the FO and
the FS features. Some FOs show tubercles, bony plates, etc. The
slit like shape signifies an over-ossification during the developmental
process. The FO allows the passage of the mandibular branch of the
trigeminal nerve, which is the target of the trigeminal radiofrequency
rhizotomy. The data of the present study may be helpful for knowing
the different variations of these foramina and so they should be
taken into account when neurosurgical procedures are planned in
the middle cranial fossa. The FS is an easily identifiable landmark
in microsurgery in the middle cranial fossa and the knowledge on
such variations is important for neurosurgeons, radiologists and
anatomists because of the refined techniques which are available
these days. In conclusion, this study was of clinical and anatomical
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significance to the medical practitioners in cases of trigeminal
neuralgia and in diagnosing any aneurysm or vascular lesions of the
cranial cavity. This knowledge will be useful to neurosurgeons for
the identification and preservation of the neurovascular structures,
when they plan approaches to the middle cranial fossa. We believe
that our data on the FO will be enlightening, not only for anatomists,
but also for clinicians.
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