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The maxillae are paired bones in the face which forms the roof of the oral cavity, forms the upper jaw ,and houses the
teeth.The infraorbital foramen is an anatomical structure present bilaterally on the maxillary bone below the infraorbital
margin which transmits infraorbital vessels and nerves.The infraorbital foramen is an opening by which the infra orbital
canal giving passage to the infra orbital artery,vein and nerve and communicates with the face.The infraorbital foramen
is a very important landmark for oral and maxillofacial surgery and local anaesthesia.The study of infra orbital foramen
is significant in local anaesthesia procedures in maxillofacial surgeries and consequently in protection against procedural
neurovascular injuries.The presence of accessory infra orbital foramen may be difficult during anesthetization of the
region inter aged by infra orbital nerve.The aim is to study the morphometry of the infraorbital foramen with respect to
nearby anatomical landmarks in different skulls of south indian population. Presence of accessory infraorbital foramen
was very rare. Only 3 skulls had accessory infraorbital foramen. The parameters which were measured should be known
to help in giving anaesthesia in a correct and proper position of a person.

. INFRAORBITAL FORAMEN; ANTERIOR NASAL SPINE; LOCAL ANAESTHESIA; ACCESSORY INFRAORBITAL

FORAMEN.

The infraorbital foramen (IOF) is situated bilaterally on
the maxillary bone, down to the infraorbital border, close
1cm, but there are variations in size from 4 to 12 mm. This
foramen is directed inferior medial and in it passes the
nerve and vessels which have its same name (Elias et al.,
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2004). It is relatively larger than the supraorbital foramen
and varies in form and position.. The infraorbital nerve
is a totally sensory nerve that innervates the skin of the
upper cheek, mucosa of the maxillary sinus, maxillary
incisor, canine and premolar teeth and adjacent gingivae,
the skin and the conjunctiva of the inferior eyelid, part
of the nose and the skin and the mucosa of the upper
lip(Ilayperuma, Nanayakkara and Palahepitiya, 2010).

A nerve block is essential during surgical procedures
around the infraorbital foramen. Therefore the location
of the infraorbital foramen assumes great importance
(Singh, 2011). The study of the infraorbital foramen is
significant in local anesthesia procedures in maxillofacial
surgeries and consequently in protection against
procedural neurovascular injuries(Veeramuthu et al.,
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2016). The infraorbital foramen at infancy lies very close
to the infraorbital margin. Due to the lateral growth of
the face as a whole, the maxilla also grows longitudinally.
Hence, the distance increases with age gradually(Begum
et al., 2019).

In previous studies most commonly measurements on
the height and width of the IOFs and the distances
from the foramen to the anterior nasal spine (ANS)
(Fig. 1) and distance between IOF and Infraorbital margin
(IOM) (Fig 2) were made with the aid of digital calipers
with precision to 0.01 mm (de Oliveira et al., 2016). The
anaesthetic complications can be avoided if the position,
shape and direction of IOF is known. Mostly presence
of accessory infraorbital foramina is troublesome for
anaestization(Veeramuthu et al., 2016). Multiple studies
have demonstrated that the dimensions and relative
position of the IOF vary between the genders and among
different population groups. To know the exact location
of IOF various soft tissue and bony anatomical landmarks
have been used. Significant variations have been reported
in the literature with regard to the position of IOF in
relation to the infraorbital margin (Nanayakkara et al.,
2016).

Despite its clinical relevance, information available
on the dimensions and relative position of the IOF in
this study is limited as only a limited number of south
indian skulls were used. Hence, the present study was
done to analyse the presence of accessory foramina,
the shape, dimensions and position of the IOF in
relation to important anatomical landmarks. Previously
our department has published with a rich case bank
established over 3 decades we have been able to publish
extensively in our domain (Abdul Wahab et al., 2017;
Eapen, Baig and Avinash, 2017; Patil et al., 2017; Jain
and Nazar, 2018; J et al., 2018; Marimuthu et al., 2018;
Wahab et al., 2018; Abhinav et al., 2019; Ramadorai, Ravi
and Narayanan, 2019; Senthil Kumar et al., 2019; Sweta,
Abhinav and Ramesh, 2019). Based on this inspiration
we aim to study the morphometry of the infraorbital
foramen with respect to nearby anatomical landmarks
in different skulls of south indian population.

MATERIAL AND METHODS

30 adult dry human skulls of unknown sex of south
indian origin were investigated. The skulls which are
damaged were excluded. The skulls were obtained from
the Department of Anatomy, Saveetha Dental College,
Chennai, Tamilnadu, India. All the parameters were
measured in the following planes:

The maximum vertical diameter of the IOF.

The maximum horizontal diameter of the IOF.

The distance between the inferior orbital margin (I0M)
and the infraorbital foramen (IOF) (Fig. 2)

The distance between the anterior nasal spine (ANS) and
the infraorbital foramen (IOF) (Fig.1)

Presence of accessory foramina.

Location: The measurements related to IOF were taken
with vernier calipers to measure the distance. From the
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Figure 1: Distance between IOF and Anterior nasal spine

above measurements mean value was calculated.

The infraorbital foramen was studied in 30 adult dry
human skulls and it was present in all the skulls. The
location of infra orbital foramen has become mandatory
for different procedures to reduce the risk in orbital
surgeries. Knowledge of the position of the IOF is very
useful to dentists as well as to head and neck surgeons
for both diagnostic and clinical procedures. The
measurements was taken using various parameters are
shown in Table1.The mean distance from centre of left
IOF and IOM was found to be 5.32mm, and the mean
distance from the nasal spine was found to be 31.56mm,
and the mean of horizontal and vertical diameter of left
IOF was found to be 2.6mm and 3.11mm.The mean
distance from centre right IOF and IOM was found to
be 4.96mm, the mean distance from the nasal spine
was found to be 31.56mm and the mean vertical and
horizontal diameter of right infraorbital foramen was
found to be 3.11mm and 2.6mm respectively. Most of the
left and right infraorbital foramen were round in shape.
Presence of accessory infraorbital foramen was very rare.
Only 3 skulls had accessory infraorbital foramen.

In previous studies,it was found that the infraorbital
foramina were located at an average distance of 6.33
+ 1.39 mm below the infraorbital margin(Aggarwal et



al., 2015),which varies from the present study. This can
be due to the fact that the skulls taken were not south
indian.In another study the mean horizontal distance
was 4.9 mm(right, 4.9 mm; left, 4.9 mm). The mean
vertical diameter was 5.5 mm (right, 5.3 mm; left, 5.6
mm)(Takahashi, Kakizaki and Nakano, 2011).The results
vary from the present study as the skulls taken by the
previous study were japanese skulls.The shape of IOF was
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vertically oval, horizontally oval(Varshney and Sharma,
2013),whereas mostly round in the present study.This
study did not include all the soft tissue present around
the infraorbital foramen when compared to previous
studies(Ercikti, Apaydin and Kirici, 2017)(Hwang et al.,
2013)(Chrcanovic, Abreu and Custodio, 2011)(Kazkayasi
et al., 2001)

Table 1. Shows the mean vertical and horizontal diameters, of left & Right Infraorbital foramen,
Mean distance between IOF and IOM and the mean distance between IOF and nasal spine.

AVERAGE AVERAGE AVERAGE AVERAGE SHAPE
DISTANCE DISTANCE VERTICAL | HORIZONTAL
BETWEEN IOF | BETWEEN IOF | DIAMETER | DIAMETER OF
& IOM inmm & ANTERIOR OF IOF IOF in mm
NASAL SPINE in mm
in mm
Left infraorbital 5.32 31.8 2.88 2.59 Round
foramen
Right infraorbital 4.96 31.56 3.11 2.6 Round
foramen
CONCLUSION Chrcanovic, B. R., Abreu, M. H. N. G. and Custodio, A. L.

The parameters which were measured should be known
to help in giving anaesthesia in a correct and proper
position of a person.The landmarks described could be
identified and effectively applied with success in various
clinical scenarios, thereby decreasing the risk of failures
and complications during local anaesthesia.

ACKNOWLEDGEMENTS

We acknowledge the Department of Anatomy for
allowing us to use skulls from their collection for our
study.

Conflict of Interest: The author declares that there is no
conflict of interest in the present study.

REFERENCES
Abdul Wahab, P. U. et al. (2017) ‘Risk Factors for
Postoperative Infection Following Single Piece
Osteotomy’, Journal of maxillofacial and oral surgery,
16(3), pp. 328-332.
Abhinav, R. P. et al. (2019) ‘The Patterns and Etiology
of Maxillofacial Trauma in South India’, Annals of
maxillofacial surgery, 9(1), pp. 114-117.
Aggarwal, A. et al. (2015) ‘Anatomical study of the
infraorbital foramen’, Clinical Anatomy, pp. 753-760.
doi: 10.1002/ca.22558.
Begum, M. et al. (2019) ‘Morphometric Analysis of
Infraorbital Foramen in the Telangana Population’,
Academia Anatomica International, pp. 90-94. doi:
10.21276/aanat.2019.5.2.24.

N. (2011) ‘A morphometric analysis of supraorbital and
infraorbital foramina relative to surgical landmarks’,
Surgical and radiologic anatomy: SRA, 33(4), pp.
329-335.

Eapen, B. V., Baig, M. F. and Avinash, S. (2017) ‘An
Assessment of the Incidence of Prolonged Postoperative
Bleeding After Dental Extraction Among Patients
on Uninterrupted Low Dose Aspirin Therapy and to
Evaluate the Need to Stop Such Medication Prior to
Dental Extractions’, Journal of maxillofacial and oral
surgery, 16(1), pp. 48-52.

Elias, M. G. et al. (2004) ‘MORPHOMETRIC ANALYSIS
OF THE INFRAORBITAL FORAMEN AND ACCESSORIES
FOR ANIMALS IN BRAZILIAN SKULLS’, International
Journal of Morphology. doi: 10.4067/s0717-
95022004000400006.

Ercikti, N., Apaydin, N. and Kirici, Y. (2017) ‘Location
of the infraorbital foramen with reference to soft tissue
landmarks’, Surgical and Radiologic Anatomy, pp.
11-15. doi: 10.1007/s00276-016-1683-0.

Hwang, S. H. et al. (2013) ‘Morphometric analysis of
the infraorbital groove, canal, and foramen on three-
dimensional reconstruction of computed tomography
scans’, Surgical and Radiologic Anatomy, pp. 565-571.
doi: 10.1007/s00276-013-1077-5.

[layperuma, I., Nanayakkara, G. and Palahepitiya,
N. (2010) ‘Morphometric Analysis of the Infraorbital
Foramen in Adult Sri Lankan Skulls’, International
Journal of Morphology. doi: 10.4067/s0717-
95022010000300019.

564



Arunk

565

umar et al.,

Jain, M. and Nazar, N. (2018) ‘Comparative Evaluation
of the Efficacy of Intraligamentary and Supraperiosteal
Injections in the Extraction of Maxillary Teeth: A
Randomized Controlled Clinical Trial’, The journal of
contemporary dental practice, 19(9), pp. 1117-1121.

J, P. C. et al. (2018) ‘Prevalence and measurement of
anterior loop of the mandibular canal using CBCT: A
cross sectional study’, Clinical implant dentistry and
related research, 20(4), pp. 531-534.

Kazkayasi, M. et al. (2001) ‘Certain Anatomical Relations
and the Precise Morphometry of the Infraorbital
Foramen???Canal and Groove: An Anatomical and
Cephalometric Study’, The Laryngoscope, pp. 609-614.
doi: 10.1097/00005537-200104000-00010.
Marimuthu, M. et al. (2018) ‘Canonical Wnt pathway
gene expression and their clinical correlation in oral
squamous cell carcinoma’, Indian journal of dental
research: official publication of Indian Society for
Dental Research, 29(3), pp. 291-297.

Nanayakkara, D. et al. (2016) ‘Morphometric Analysis
of the Infraorbital Foramen: The Clinical Relevance’,
Anatomy research international. Hindawi Limited, 2016.
doi: 10.1155/2016/7917343.

de Oliveira, L. C. S. C. et al. (2016) ‘Morphometric study
on the infraorbital foramen in relation to sex and side
of the cranium in northeastern Brazil’, Anatomy €t cell
biology. Korean Association of Anatomists, 49(1), p.
73.

Patil, S. B. et al. (2017) ‘Comparison of Extended
Nasolabial Flap Versus Buccal Fat Pad Graft in the
Surgical Management of Oral Submucous Fibrosis: A
Prospective Pilot Study’, Journal of maxillofacial and
oral surgery, 16(3), pp. 312-321.

Ramadorai, A., Ravi, P. and Narayanan, V. (2019)
‘Rhinocerebral Mucormycosis: A Prospective Analysis
of an Effective Treatment Protocol’, Annals of
maxillofacial surgery, 9(1), pp. 192-196.

Senthil Kumar, M. S. et al. (2019) ‘Inflammatory
pseudotumour of the maxillary sinus: clinicopathological
report’, Oral Surgery, 12(3), pp. 255-259.

Singh, R. (2011) ‘Morphometric Analysis of Infraorbital
Foramen in Indian Dry Skulls’, Anatomy &t cell biology.
Anat Cell Biol, 44(1). doi: 10.5115/acb.2011.44.1.79.
Sweta, V. R., Abhinav, R. P. and Ramesh, A. (2019)
‘Role of Virtual Reality in Pain Perception of Patients
Following the Administration of Local Anesthesia’,
Annals of maxillofacial surgery, 9(1), pp. 110-113.
Takahashi, Y., Kakizaki, H. and Nakano, T. (2011)
‘Infraorbital Foramen: Horizontal Location in Relation to
Ala Nasi’, Ophthalmic Plastic & Reconstructive Surgery,
pp. 295-297. doi: 10.1097/iop.0b013e3182078e72.
Varshney, R. and Sharma, N. (2013) ‘Infraorbital foramen
- Morphometric study and clinical application in adult
Indian skulls’, Saudi Journal for Health Sciences, p. 151.
doi: 10.4103/2278-0521.127042.

Veeramuthu, M. et al. (2016) ‘MORPHOMETRIC
ANALYSIS OF INFRAORBITAL FORAMEN AND
INCIDENCE OF ACCESSORY FORAMEN AND ITS
CLINICAL IMPLICATIONS IN DRY ADULT HUMAN
SKULL, International Journal of Anatomy and Research.
unknown, 4(4.1), pp. 2993-3000.

Wahab, P. U. A. et al. (2018) ‘Scalpel Versus Diathermy
in Wound Healing After Mucosal Incisions: A Split-
Mouth Study’, Journal of oral and maxillofacial surgery:
official journal of the American Association of Oral and
Maxillofacial Surgeons, 76(6), pp. 1160-1164.



