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SUMMARY: Foramen ovale and spinosum are important foramina of the greater wing of the sphenoid. Normal variations in
their shapes and sizes are quite common and widely studied. In the present study, conducted in the Department of Anatmmy of Sch
Medical Sciences, Universiti Sains Malaysia, 25 dried human skulls were examined for anatomic variations of the foramina of the
greater wing of the sphenoid. During the study, we noticed anatomic variations of the foramen ovale and spinosum. |rif@re skull
was an abnormally large and irregular foramen ovale which was confluent with the foramen spinosum. In the second skuikrthe for
spinosum was absent on the left side and in the 3rd skull it was duplicated on the right side. These variations aredenaydre af
clinical and anatomical significance to neurosurgeons and physicians particularly in cases of trigeminal neuralgia, dégotstic
of vascular tumors and aneurysm.
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INTRODUCTION

Foramen ovale and spinosum are important foramimaeningeal artery arises from the ophthalmic artery.
of the middle cranial fossa. Foramen ovale is situated in t&®metime the ossification of ligaments (ligaments of
greater wing of the sphenoid bone, posterior to the foram&ivinini and Hyrtl) near the foramen ovale divides it into
rotundum and lateral to the lingula and posterior end of teor 3 compartments. In some other cases, foramen
carotid groove (Sondheimer, 1971). It gives passage to thiginosum may be duplicated.
mandibular nerve, accessory meningeal artery and lesser
petrossal nerve. In majority of cases, it is oval in shape but ~ While studying the foramina of the skulls in the
as compare to other foramina of the skull, its shape and sgreater wing of sphenoid, we noticed interesting anatomic
is quite variable. It has practical significance to botkariations of foramen ovale and spinosum in three of the
neurosurgical and functional cranial neuroanatomy asdkulls. These variations are very rare therefore we decided
provides transcutaneous approaches to the skull baseaeport these cases.
especially in cases of trigeminal neuralgia, as the Gasserion
ganglion can be approached through it (Kajgleal, 2007;

Reymondet al, 2005). MATERIAL AND METHOD

Foramen spinosum is a small circular foramen

located in the greater wing of the sphenoid near or at the  Twenty-five dried human skulls available in the
root of spine of sphenoid, posterolateral to foramen ovaleepartment of Anatomy, School of Medical Sciences,
It transmits middle meningeal artery to the middle crani&lniversiti Sains Malaysia were included in the present study.
fossa (Chaurasia, 2004; Sinnatamby, 1999; Standrirfepr each skull, features and anatomic variations of the
2005). Several previous studies reported the normfaramina at the greater wing of sphenoid were carefully
variations in its shape and size. Foramen spinosunspected and noted. In addition, size of foramen ovale was
occurred as a permanent element in majority of cases, mgasured by vernier caliper and simple measuring scale.
in 0.4% of cases, it may be absent altogether when middlee photographs were taken by Sony digital camera.

Department of Anatomy, School of Medical Sciences, Universiti Sains Malaysia, Kelantan, Malaysia.
The study was carried in Department of Anatomy, PPSP, USM, Kempus Kesihatan, Kubang Kerian- 16150, KotaBharu, Kelantan, Malaysi
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RESULTS

In one skull (Figs. 1 and 2), a large irregular forame
was observed on the right side of the skull. It measured
mm in length and 6 mm in width with irregular margins
Two large bony spicules, one from its lateral and the oth
one from its posterior margin, divided it into two incomplets
compartments; an anterior foramen ovale and a poste
foramen spinosum. Similarly, another spicule was projecti
posterolaterally from its medial margin.

In the second skull (Figs. 3 and 4) we noticed th:

foramen spinosum was absent on the left side and the fo 1. Photograph of the middle cranial fossa showing confluent fora-

men ovale was semilunar in shape and smaller in size thagh ovale and spinosum on the right side. HF - Hypophyseal Fossa,

the right side foramen ovale. The grooves for meninge&lCp - Anterior Clinoid Process, RFO — Right Foramen Ovale, RFS -

vessels were clearly visible. On the right side, both the forBight Foramen Spinosum, FL — Foramen lacerum, LFS - Left Fora-

men ovale and spinosum were normal. men Spinosum, LFO — Left Foramen Ovale, FR - Foramen Rotundum,
FM — Foramen Magnum.

In the third skull (Figs. 5 and 6) we found a duplicate
foramen spinosum on the right side with anterior and pos
rior compartments. Both of the compartments were roug
oval in shape and almost equal in size. A bony bar whig
divided it into two was more clearly visible from the base d
the skull.

DISCUSSION

Foramen ovale differs in shape and size througho
the natural life. The earliest perfect ring-shaped formatic
of the foramen ovale was observed in the 7th fetal mo

and the latest at 3 years after birth (Yanagi, 1987). Incidenc > Phot hofth b Fthe skull Show fuent f
of variations in the shape and size of foramen ovale varigd: 2 Photograph of the base of the skull showing confluent foramen
ovale and spinosum foramen on the right side. LPtP - Lateral Pterygoid

The appearance of the various bony outgrowths of the forfﬂéte, RFO — Right Foramen Ovale, RFS — Right Foramen Spinosum,
men ovale like spine, spur, tubercle, bony plate etc indicatec — Right Carotid Canal, LCC - Left Carotid Canal, LFS - Left

bony overgrowth during its developmental process betwe&nramen Spinosum, LFO — Left Foramen Ovale, FL — Foramen
its first appearance and perfect ring formation. In the preséagerum.
study, in one of the skull we found a large irregular confluei
foramen ovale and spinosum which was measuring abc
12 mm antero-posteriorly and 6 mm transversely. These
foramina were incompletely separated from each other
two bony spicules, which were projecting from its latere
and posterior margins respectively. Ragl (2005) reported |

Fig. 3. Photograph of the middle cranial fossa showing absence
foramen spinosum on the left side. OC - Optic Canal, ACP —Anteri
Clinoid Process, RFR - Right Foramen Rotundum, RFO — Right Fo
men Ovale, RFS - Right Foramen Spinosum, LFO — Left Foramg
Ovale, LFR - Left Foramen Rotundum, HF - Hypophyseal Fossa, IC
- Internal opening of Carotid Canal, FM - Foramen Magnum.
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o , e L ~
Fig. 4 - Photograph of the base of the skull showing the absenceFi@- 6. Photograph of the base of the skull showing duplicated fora-
foramen spinosum on the left side. LPtP - Lateral Pterygoid Plate, Vinen spinosum on the right side . LPtP- Lateral Pterygoid Plate, Vr -
Vomer, LFO —Left Foramen Ovale, LCC - Left Carotid Canal, SMF Yomer, FL — Foramen Lacerum, LFO — Left Foramen Ovale , LFS -
Stylomastoid Foramen, 1JB - Internal Jugular Bulb, RCC — RigHteft Foramen Spinosum, LCC - Left Carotid Canal, RCC — Right

Carotid Canal, RFS - Right Foramen Spinosum, RFO — Right Forgarotid Canal, DRFS - Duplicated Right Foramen Spinosum, RFO —
men Ovale, FL — Foramen Lacerum. Right Foramen Ovale, FM — Foramen Magnum.

ossified pterygospinous (ligament of Civinini) and
pterygoalar (ligament of Hyrtl) ligaments divide the fo-
ramen ovale into two compartments. They concluded
that such bony obstructions could interfere with
transcutaneous needle placement into the foramen ovale.
Similarly, Rayet al in their study on anatomic variations

of foramen ovale also reported a spine on the margin of
the oval foramen in 3 cases, (2 left, 1 right) and 2 sides
(1 left, 1 right) sides they found a bridge like bony spur
dividing the foramen ovale into two compartments. We
also noticed a relatively short bony spicule from the
medial margin of foramen ovale. Reymoed al,
reported that in 4.5% of their cases, foramen ovale was
divided into 2 or 3 compartments. On the other hand,
Skrzatet al. (2006) on visual inspection of a dry adult
Fig. 5. Photographiof thg middle craniql fossa showing duplicated foram[alnlllman skull revealed the absence of a typical foramen
spinosum on the right side. OC - Optic Canal, HF - Hypophyseal Fossa, . .
ACP — Anterior Clinoid Process, RFR -Right Foramen Rotundum, rroQvale on the left side of the cranial base. They found
Right Foramen Ovale, DRFS — Duplicated Right Foramen Spinosum, Idbat the foramen ovale was covered by an osseous lami-
- Internal opening of Carotid Canal, LFS — Left Foramen Spinosum, LFRa, which was continuous with the lateral pterygoid plate
— Left Foramen Ovale , LFR - Left Foramen Rotundum. forming a wall of an apparent canal, which opened on
the lateral side of the pterygoid process.

Various studies on the morphometry of foramina of
variant foramen ovale in 24.2% of their cases. According tbe greater wings of sphenoid have also reported variations
them, mean length and width of foramen ovale was #.460f the foramen spinosum. The earliest perfect ring-shaped
1.41 mm and 3.24 1.02 mm respectively on right side andformation of the foramen spinosum is observed in the 8th
7.01+1.41 mm and 3.2% 0.85 mm respectively on left month after birth and the latest in 7 years after birth. In the
side. Similar dimensions were reported by Yanagi. present study, we observed three cases of variant foramen

spinosum out of 25 skulls studied. As reported above, the
Tubbset al.(2009), in their study on ossificationforamen spinosum was confluent with the foramen ovale in
of ligaments near the foramen ovale revealed theie case.
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In the second case, the foramen spinosum wéailed to find a single skull with absence foramen
completely absent on the left side which is quite a raspinosum.
anomaly. The absence of foramen spinosum may occur
when the meningeal artery arises from ophthalmic artery The final variant observed in the present study was a
instead of the maxillary artery or in cases of when thuplication of right foramen spinosum in one of the skulls.
artery enters the cranial cavity via the foramen ovaléigs. 5 and 6). It appears that a bony bar dividing it into ante-
Sometimes the persistent stapedial artery courses throuigh and posterior compartments. This may be the result of an
the tympanic cavity, between the crura of the stapes agatly division of the middle meningeal artery into anterior and
enters the facial canal distal to the geniculate gangliposterior divisions before entering into the foramen spinosum,
and enters the middle cranial fossa by the facial hiatusndblom and Sondheimer also reported this variant.
the opening for the greater superficial petrosal nerve, and
becomes the middle meningeal artery (Bergman, 2006). In conclusion, this study is of clinical and anatomical
Lindblom (1936) in his roentgenographic study of thsignificance to medical practitioners in cases of trigeminal
vascular channels of the skull found that the foramereuralgia and in diagnosing any aneurysm or vascular lesions
spinosum was small or altogether absent in 0.4% case&the cranial cavity. This knowledge will be useful to
Wood-Jones (1931) also found that the foramen spinosumaurosurgeons for the identification and preservation of the
to be more or less incomplete in approximately 44% afeurovascular structures when using approaches to the
their cases. Similarly Berge & Bergman (2001) stated thatiddle cranial fossa.
the foramen spinosum was found to be unilateral in 1/100
(1%) skulls or 1/199 (0.5%) of foramina examined with
no evidence of assimilation with the foramen ovaleACKNOWLEDGEMENTS
Ginsberget al (1994), also reported that the foramen
spinosum may be hypoplastic or absent in a case of an
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RESUMEN: Los foramenes oval y espinoso son foramenes importantes del ala mayor del esfenoides. Variaciones normales en
sus formas y tamafios son muy comunes y ampliamente estudiados. En el presente repoérter, llevado a cabo en el Departamento de
Anatomia de la Facultad de Ciencias Médicas, Universiti Sains Malaysia, fueron examinados en 25 craneos humanos seiwmss las varia
nes anatomicas de los foramenes del ala mayor del esfenoides. Durante el estudio, se observaron algunas variacioneg éomtémicas
foramenes oval y espinoso. En un craneo, se observo un foramen oval anormalmente grande e irregular, que era confluente con el
foramen espinoso. En el segundo craneo, el foramen espinoso estaba ausente en el lado izquierdo y en el tercer crarsoeale duplic
lado derecho. Estas variaciones son muy raras y pueden ser de importancia clinica y anatdmica para neurocirujanos y médicos, en
particular en casos de neuralgia del trigémino, deteccion diagndstica de tumores vasculares y aneurismas.

PALABRAS CLAVE: Variacion; Craneo; Foramen; Esfenoides; Foramen oval; Foramen espinoso.
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