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ABSTRACT
Objective: The aim of the study was to find out the anatomical variation in the foreman ovale and
spinosum located in the greater wing of sphenoid bone of middle cranial fossa. It has clinical
significance as it provides a percutaneous approach to the base of the skull in cases like trigeminal neuralgia and other neurological abnormalities. This will provide base line study for the
neurosurgeons while treating aneurysm or vascular lesions of the cranial cavity.
Materials and Methods: This study was of two-month duration and was carried out at Khyber
Medical College, Peshawar. 35 dry skulls from the anatomy department of Khyber Medical College were studied and the shape features and anatomic variation of foreman ovale and spinosum
was observed.
Results: Among 35 dry skulls 27(77.14%) were oval, 5(14.28%) were almond shape, 1(2.86%)
was slit shape and 2(5.71%) were round in shape. Presence of bony spine, tubercle and plates
around the margins of foramen ovale were also noted in 10 skulls. Duplication of foramen ovale
was noticed in 2 skulls and that of foramen spinosum in 5 skulls .In one of the skull an absent
foramen spinosum was also noted.
Conclusion: Anatomical variation does exist in the shape of foramen ovale and spinosum. The
knowledge of this is important to the clinicians principally in treating intracranial vascular lesions and trigeminal neuralgias.
Keywords: trigeminal neuralgia, foramen ovale, foramen spinosum.

INTRODUCTION

pass through them are mandibular nerve, accessory
meningeal artery, emissary vein and lesser petrosal
nerve.2 It is separated from other foramen by a bony
spur which can compress the mandibular nerve and
could lead to loss of function of muscles supplying
by that nerve. Sometimes for lesser petrosal nerve
a separate foramen is present called as canaliculus
innominatus.3

Foramen ovale is a small opening located in the
greater wing of sphenoid bone. It lies lateral to lingula and posterior to foramen rotundum. It also opens
into infratemporal fossa and located somewhere
in the transition zone between the intracranial and
extra cranial structures.1 The important structures

Careful evaluation of this foramen will help
in the diagnosis of lesions in the nasopharynx and
middle cranial fossa. Sometimes foramen ovale is
enlarged due to neuroma of fifth cranial nerve.4 It
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DISCUSSION

is of clinical significance to medical professionals
while planning transcutaneous approach to the skull
base through foramen ovale in intracranial lesions.5, 13

The variations in appearance of foramen ovale
with bony spurs, plates, tubercles and duplication
reveals bony over growths during intra natal life. The
first ring formation is observed somewhere around
28 weeks of development and last one at three years
after birth.10,16 In this study we observed that oval
shape was more common followed by almond, round
and slit shapes.15 Similar findings were found in
the study carried by Karan Bhagwan et al (2013) in
which out of 100 dried skulls 76.5% had oval shape
foramen ovale also similar findings were also noted
70% of oval shaped foramen ovale.19

Foramen spinosum is a small circular foramen
located anterior to the spine of sphenoid bone in
greater wing and posterolateral to the foramen ovale. It also provides access to middle cranial fossa
through infratemporal fossa. It transmits middle
meningeal artery, middle meningeal vein and nervus
spinosus to enter middle cranial fossa.6 It has been
observed that in 0.4% of cases it may be absent
and middle meningeal artery arises directly from
ophthalmic artery.7, 9 However in some cases it can
be duplicated as well. Variations in shape of both
these foramen have been considered important in
diagnosing lesions of middle cranial fossa.8, 10 Less
information is available on variations of foramen
ovale and spinosum hence this study was carried out
to highlight these variation which could be helpful
to neurosurgeons in our setup.

Bony spurs like tubercles, spines and plates observed in ten skulls were comparable in studies done
by Lind Blom K et al (1936).18 Similar findings were
also observed in the study carried out by Berjina et
al (2019) who noted 1 bony plate around foramen
ovale in 17 skulls.15 Duplicated foramen ovale and
spinosum by bony plate was seen in 5 skulls on one
side the same was observed by Singh et al (2001)20
and Karan Bhagwan et al (2013).19 Duplication of
foramen ovale is probably due to developmental
reasons when pterygospinous ligament (ligament
of Civinini) and pterygoalar ligament (ligament of
Hyrti) undergoes ossification and causes division
of foramen ovale into two compartments.21,7 Hence
these bony spurs, plates etc. obstructs transcutaneous
needle placement into foramen ovale during neurosurgical procedure.13,17

MATERIALS AND METHODS
The study was carried out in Anatomy department Khyber Medical College Peshawar for a period
of two months. During which 35 dried human skulls
were chosen which were not broken or damaged
without any gender preference. In each skull anatomical variations in shape of foramen ovale and
spinosum was noted along with presence of bony
outgrowths.

The study conducted by Ray et al (2005) showed
that foramen spinosum sometimes is absent, in our
study only one skull had absent foramen spinosum
on one side of skull.14 This happens when meningeal artery arises from ophthalmic artery directly
bypassing maxillary artery or enters foramen ovale
directly.11 We also observed double foramen spinosum in 3 skulls, this happens when a bony bar
divides the foramen in two halves due to division
of middle meningeal vessels before entering into
foramen spinosum.

RESULTS
In our results we observed that the most common shape found in foramen ovale was oval .Out of
35 dried human skulls 27(77.14%) had oval shape,
5(14.28%) skulls were almond shape,2(5.71%) were
of round shape and 1(2.86%)was slit shape. Also
among 35 skulls which means 70 foramen ovale,
3(8.57%) showed bony spines, 5(14.28%) showed
bony tubercles and 2(5.75%) showed bony plates
around the margins of foramen ovale on one side. In
few skulls duplication of foramen ovale and spinosum was also seen i.e.2 skulls had double foramen
ovale and 3 skulls had double foramen spinosum. In
1 skull, we found out an absent foramen spinosum
on the left side.
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CONCLUSION
The present study concluded that evaluation of
variation in foramen ovale is necessary to both the
neurosurgeons and anatomists in cases of trigeminal
neuralgia and undergoing intracranial approach in
cranial cavity e.g. aneurysms.12 The presence of bony
2
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Shape of foramen ovale

No of skulls

Percentage

1-

Oval

27

77.14%

2-

Almond

5

14.28%

3-

Round

2

5.71%

4-

Slit shape

1

2.28%

plates, tubercles and spine over margin of foramen
ovale is due to over ossification during intra natal
life. The variation in shape, duplication or absence of
foramen ovale interferes with the surgical procedures
intervening middle cranial fossa. Foramen spinosum
is a circular detectable landmark in microsurgical
procedure therefore its anatomical variation should
be considered while planning any neurosurgical
approach to middle cranial fossa.

21:378–383. [PubMed: 21845575]
11. Khairnar KB, Bhusari PA. An anatomical study on the
foramen ovale and the foramen spinosum. J Clin Diagn
Res. 2013; 7:427–429. [PubMed: 23634389]
12. Cheng JS, Lim DA, Chang EF, et al. A review of percutaneous treatments for trigeminal neuralgia. Neurosurgery.
2014; 1:25–33. [PubMed: 24509496]
13. Alvernia J, Sindou M, Nguyen D, et al. Percutaneous
approach to the foramen ovale: An anatomical study
of the extracranial trajectory with the incorrect trajectories to be avoided. Acta Neurochir (Wien). 2010;
152:1043–1053. [PubMed: 20140745]

REFERENCES
1.

Chaurasia, B. D. BD Chaurasia’s Human Anatomy: Regional and Applied, Dissection and Clinical. 4th Edition.
New Delhi, CBS Publishers and Distributors, 2004.

2.

Berge, J. K. & Bergman, R. A. Variations in Size and
In Symmetry of Foramina of The Human Skull. Clin.
Anat, 14(6):406-13, 2001.

15. Farooq, Berjina, Sangeeta Gupta and Sunanda Raina.
“Anatomic Variations In Foramen Ovale and Foramen
Spinosum.” (2019).

3.

Bergman, R. A. Illustrated Encyclopedia of Human
Anatomic Variation: Opus V: Skeletal Systems: Cranium. Sphenoid Bone, 2006. Available in: http://www.
anatomyatlases.org/AnatomicVariants/SkeletalSystem/
Text/SphenoidBone.shtml

16. Yanagi S. Developmental studies on the foramen rotundum, foramen ovale and foramen spinosum of the
human sphenoid bone. Hokkaido Igaku Zasshi. 1987;
62: 1987;485-496.

4.

Ginsberg, L. E.; Pruett, S. W.; Chen, M. Y. & Elster,
A. D. Skull-base foramina of the middle cranial fossa:
reassessment of normal variation with high-resolution
CT. Am. J. Neuroradiol., 15(2):283-91, 1994.

5.

Lang J, Maier R, Schafhauser O. Postnatal enlargement of the foramina rotundum, ovale et spinosum
and their topographical changes. Anatomischer Anzeiger.1984;156(5):51–87.

6.

Standring, S. Gray’s Anatomy; The Anatomical Basis of
Clinical Practice. 39th ed. London, Elsevier Churchill
Livingstone, 2005. pp. 462- 467.

7.

Khan, AA, Asari, MA and Hassan A. Anatomic variants
of foramen ovale and spinosum in human skulls. Int. J.
Morphol. 2012;30(2):445-449.

8.

Anju L R, Nirupma G, Rachna R. Anatomical Variations
Of Foramen Spinosum. Innovative Journal of Medical
and Health Science. 2012;2(5): 86–88.

9.

Kulkarni SP, Nikade VV. A Morphometric Study of
Foramen Ovale and Foramen Spinosum in Dried Indian
Human Skulls. International Journal of Recent Trends
in Science And Technology. 2013;7(2):74-75.

14. Ray B, Gupta N, Ghose S. Anatomic variations of foramen ovale. Kathmandu Univ Med J. 2005; 3:64–68.

17. Tubbs RS, May WR Jr, Apaydin N, Shoja MM, Shokouhi G, Loukas M and Cohen-Gadol A. A Ossification
of ligaments near the foramen ovale: an anatomic study
with potential clinical significance regarding transcutaneous approaches to the skull base. Neurosurgery.
2009; 65:60-64.
18. Lindblom K. Roentgenographic study of vascular
channels of skull with special reference to intracranial
tumors and arteriovenous aneurysms. Acta Radiol.
1936;30:1-146.
19. Khairnar, Karan Bhagwawan, and Prashant Amanrao
Bhusari. “An anatomical study on the foramen ovale and
the foramen spinosum.” Journal of clinical and diagnostic research: JCDR vol. 7,3 (2013): 427-9. doi:10.7860/
JCDR/2013/4894.2790
20. Singh, Brinjendra, Singh, Balbir. Study of middle cranial
foramina GMC, Chandigarh. J. Anat. Soc. India. 50(1)
69-98 (2001).
21. Weiser HG, Siegel AM. Analysis of foramen ovale
electrode recorded seizures and correlation with outcome following hippocampectomy. Epilepsia. 1991;
32: 838-50.
22. Bailey, Love, Nerves In: Macneill love. Bailey and
Love’s Short Practice of Surgery, 15th edition H.K.Lewis and Co.Ltd, 1971; 452.

10. Somesh MS, Sridevi HB, Prabhu LV, et al. A morphometric study of foramen ovale. Turk Neurosurg. 2011;

Available Online at http://www.jkcd.edu.pk
DOI:https://doi.org/10.33279/2307-3934.2020.0124

3

