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Abstract

Background: The suborbital margin is formed laterally by the zygomatic bone
and medially by the maxillary bone. The infraorbital foramen is located on the
maxillary bone, approximately 1 cm below the infraorbital edge for the passage
of infraorbital vessels and nerves. Materials and Methods: Infraorbital
foramen (IOF) being bilateral, the total study was done on 250 IOFs of 125
skulls whereas 68 were male and 57 were female. All the parameters were
obtained by the direct vision method and for the direction of the infraorbital, the
plastic-coated single-core flexible wire was used. Result: In the present study
the shape of IOF were found round shape in male 62.4% and female 48.24%,
oval shape 38.80% in male and female 42.10%, Triangular in males 4.41% and
in female 3.51%, Semilunar in male 5.88% and 2.63% in females. Position of
Foramen in correlation to the supraorbital foramen or notch in males were
Central to SOF 15.44% and in females 18.42%, lateral to SOF 76.47% in male
and 71.05% in females, Medial to SOF 8.09% in males and 7.89% in females.
Presence of an accessory infraorbital foramen (AIOF) an AIOF of 5.88% for
males and 6.14% for females, two AIOF of 0% for males and 0.87% for females.
The direction of suborbital foramen Inferiorly 63.23% in males and 66.66% in
females, Vertical 27.20% in males and 24.56% in females, and Median 7.35%
in males and 7.01% in females. Location of Foramen in correlation to the uppers
maxillary teeth the IOF mostly lies in between the upper 2" premolar & 1%
molar 47.45% in males and the same on the right & left side and 47.05% in
females and was maximum on the right side 50.98%. Occurrence of another
frequency was on lies in between the upper 1% & 2" premolar tooth at 25.42%
in males and was maximum on the left side at 30.50% whereas on the right side
was 20.33%. And 23.52% in females and was maximum on the right at 25.49%
whereas on the left was 21.56%. In line with 2" premolar 18.64% in males and
16.66% in females and was maximum on the left side at 25.49% (table 5). A
total of 250 IOFs where 30 sides were found edentulous. Conclusion: The
results of this study may be useful to practioner when using the suborbital nerve
block for a variety of ways to localize the suborbital foramen.

INTRODUCTION

The infraorbital foramen IOF is situated bilaterally on
the anterior surface of maxillary bone around one cm
lower than the infraorbital margins. The infraorbital
artery, vein, and nerve are passes through the
infraorbital foramen. The infraorbital nerve is an
extension of maxillary division of the trigeminus
nerve. It travels through an infraorbital fissure,
infraorbital groove, or canal and exists from the
infraorbital foramen, and appears on the face as an

infraorbital nerve, it is a pure sensory nerve. Finally,
the infraorbital nerve terminates into various
branches that provide sensory innervation to the
lateral aspect of the nose, cheek, labial gum, upper
lip, lower eyelid, skin, and mucous membrane.™
The knowledge of the accurate situation of the
infraorbital foramen is necessary for several clinical
and surgical procedures like as an infraorbital nerve
block, acupressure, and maxillofacial surgical
procedures,>® and thus the precise location of
infraorbital foramen has been the matter of attention
of many scientists.!-l
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Provincial blockade of the infraorbital nerve is a
frequently used procedure for the treatment of
trigeminal neuralgia and surgery of the midface. But
a variation of an infraorbital nerve due to the
occurrence of an additional infraorbital foramen can
affect the infraorbital nerve block and treatment
around the midface.l’l The other authors stated that
the occurrence of an accessory IOF varies extending
from 16.9% to 47.6%.L 8]

Therefore, surgeons would be knowing of the
probable incidence of this accessory infraorbital
foramen from where an accessory infraorbital nerve
runs through, surgeons must be confirmed the
successful administration of the anesthetic agent's
successful treatment of trigeminal neuralgia.

Aims and objective: Our study aimed to find out the
frequency of variation in distance of IOF, dimension,
shape, and location, the direction of the foramen,
incidence of the accessary foramen, position of IOF
concerning the alveolar margin of upper maxillary
tooth and supraorbital foramen or notch from several
important anatomical structures on both sides of
similar skulls. The result of the present study was
compared to the other author's results. The study
placed on the palpable point which could be used
uniformly in the situation of edema in the region of
IOF.

MATERIALS AND METHODS

105 (One hundred twenty-five) adult human dry
skulls of males and females of unidentified age were
carefully chosen from the department of Anatomy,
from the different medical colleges of north India.
This study was approved by the Institutional
Research and Ethics Committee of Shri Guru Ram
Rai Institute of Medical And Health Sciences,
Patelnagar, Dehradun, Uttrakhand.
Excluded Criteria
A skull was found to be damaged bilaterally or
unilaterally in the area of infraorbital foramen, orbital
margin, region of zygomaticomaxillary suture and
piriformis aperture are excluded from the study. The
total side's studies were 250.The following
parameters were evaluated and observations are
noted in the collection form by the direct vision
method on both sides of skulls whereas the direction
of infraorbital foramen was noted to insert a plastic
coated single core flexible wire. Each data was
confirmed by viewing the observer two or more
times.
1. Accessory infraorbital foramen either in one, two,
or multiple.

2. IOF lies at the line of supraorbital foramen or
notch either lateral, medial, or central.

3. The direction of IOF is either
inferomedially, or vertical.

4. The shape of the foramen is semilunar, slit-like,
oval, and round.

5. The situation of a foramen in relation to the
alveolar margin of the upper maxillary tooth.

medial,

RESULTS

The Round Shape of infraorbital foramen on the right
side was 58.82% and 55.88% on left whereas on the
both side 62.4%. The oval shape on the right side was
35.29% and 26.47% on the left side whereas on both
sides 30.88%. The triangular shape on the right side
was 1.47% and 7.35% on the left side whereas on
both sides 4.41%. The semilunar shape on the right
side was 5.88% and 5.88% on left whereas in both
side 5.88%. The Slit-like shape on right was 0% &
0% on left whereas in both sides 0%. Occurrences of
single hook shape on right were 5.88% and 4.41% on
left whereas on both sides 5.14%. And double hooks
are present on right at 1.47% and 0% on left whereas
on both sides 0.73% in male skulls. The Round Shape
of infraorbital foramen on the right side was 45.61%
and 50.87% on left whereas on the both side 48.24%.
The oval shape on right was 43.85% and 40.35% on
left whereas on the both side 42.10%. The triangular
shape on the right side was 1.75% and 5.26% on the
left side whereas on both sides 3.51%. The semilunar
shape on right was 5.26% and 0% on left whereas on
both sides 2.63%. Slit like shape on right 1.75% and
3.51% on left whereas on both sides 2.63%.
Occurrences of single hook shape on the right side
were 3.51% and 1.75% on left whereas on both the
side 2.63%. And double hook was present on right
side at 0% and 0% on left whereas on both sides 0%
in female skulls. [Table 1]

The position of I0F concerning the supraorbital
foramen or notch on the right side was 80.88% lateral
to SOF, on left 72.06% and 76.47% on the both side.
Central to SOF on right side was 10.29%, on left
22.06%, then on both sides 15.44%. Medial to SOF
on right side 8.82%, on left 7.35%, and on the both
side 8.09% in male skulls.

Lateral to SOF on right side was 73.68%, on left
68.42%, and both sides 71.05%. Central to SOF on
right side was 12.28%, on left 26.31%, and on both
sides 18.42%. Medial to SOF on right side was
12.28%, on left 3.51%, and on the both side 7.89% in
female skulls. [Table 2]

Table 1: Shape of IOF in male and female skulls in percentage.

Gender Male(n=68 Female(n=57) M & F(n=125) M&F
Sides Rt.Side Lt.side Both Rt.Side Lt.side Both Rt.Side Lt.side Rt.&Lt.

(n=136) (n=114) (n=250)
Round 58.82% 55.88% 62.4% 45.61% 50.87% 48.24% 52.8% 53.6% 53.2%
Oval 35.29% 26.47% 30.88% 43.85% 40.35% 42.10% 39.2% 32.8% 36%
Triangular 1.47% 7.35% 4.41% 1.75% 5.26% 3.51% 1.6% 6.4% 4%
Semilunar 5.88% 5.88% 5.88% 5.26% 0% 2.63% 5.6% 3.2% 4.4%
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Slit like 0% 0% 0% 1.75% 3.51% 2.63% 0.8% 1.6% 1.2%
Single hook 5.88% 4.41% 5.14% 3.51% 1.75% 2.63% 4.8% 3.2% 4%
Double hook | 1.47% 0% 0.73% 0% 0% 0% 0.8% 0% 0.4%

Table 2: Position of IOF in relation to the supraorbital foramen or notch in male and female skulls in percentage.

Gender Male Female M&F M&F
Sides Rt.Side Lt.side Both Rt.Side Lt.side Both Rt.Side Lt.side Rt.&Lt
(n=68) (n=68) (n=136) (n=57) (n=57) (n=114) | (n=125) (n=125) (n=250)
Central to SOF | 10.29 22.06 15.44 12.28 26.31 18.42 11.2 24 17.6
Lateral to SOF | 80.88 72.06 76.47 73.68 68.42 71.05 77.6 70.4 74
Medial to SOF | 8.82 7.35 8.09 12.28 351 7.89 10.4 5.6 8

Table 3: Presence of accessary IOF in male and female skulls in percentage.

Gender Male Female M&F M&F
Sides Rt.Side Lt.side Both Rt.Side Lt.side Both Rt.Side Lt.side Rt.&Lt.
(n=68) (n=68) (n=136) (n=57) (n=57) (n=114) (n=125) (n=125) (n=250)
One 5.88% 2.94% 8.82% 7.01 5.26 12.28% 6% 4% 9.6%
Two 0% 0% 0% 1.75% 1.75% 3.50% 1.6% 1.6% 0.8%
Multiple 0% 0% 0% 0% 0% 0% 0% 0% 0%

Occurrences one AIOF on right side 5.88%, on left 2.94%, and on the both side 8.82% in males and in females
on right side 7.01%, on left 5.26% and on the both side 12.28%. Double AIOF 0% in male skulls and 3.50% in
female skulls. Multiple AIOF were not found in any skulls.

Table 4: Direction of an infraorbital foramen in male and female skulls in percentage.

Gender Male Female M&F M&F
Sides Rt.Side | Lt.side Both Rt.Side | Lt.side Both Rt.Side Lt.side Rt.&Lt.
(n=68) | (n=68) | (n=136) | (n=57) | (n=57) | (n=114) | (n=125) | (n=125) | (n=250)
Medial 7.35% 7.35% 7.35% 12.28% 12.28 % 12.28% 4.8% 4.8% 7.2%
Infero medially 66.17% | 60.29% 63.23% 68.42% 64.91% 66.66% 67.2% 62.4% 64.8%
Vertical 25% 29.41% 27.20% 19.29% 29.82% 24.56% 22.4% 29.6% 26%

The direction of infraorbital foramen inferomedially on right side was 66.17%, on left 60.29%, and on, both sides
63.23%. Vertically on right side 25%, on left 29.41%, and on the both side 27.20%. Medially on right side 7.35%,
on left 7.35%, and on the both side 7.35% in male skulls.

Inferomedially on right side 68.42%, on left 64.91%, and on the both side 66.66%. Vertically on right side 19.29%,
on left 29.82%, and on the both side 24.56%. Medially on right side 12.28%, on left 12.28%, and on both sides
12.28% in female skulls.

Table 5: Site of 10F in correlation to the upper maxillary tooth in percentage.

Gender Male Female M&F M&F
Sides Rt.Side Lt. side Both Rt.Side | Lt.side | Both Rt. Side Lt. side Rt.&Lt.
(n=59) (n=59) (n=118) | (n=51) | (n=51) (n=102) | (n=110) (n=110) (n=220)
IOF-B/W 1 &2 PM 20.33% 30.50% 25.42% 25.49% | 21.56% 23.52% 22.72% 26.36% 24.54%
AT 2 PM 23.72% 13.55% 18.64% 7.84% 25.49% 16.66% 16.36% 19.09% 13.18%
IOF-B/W 2 PM 47.45% 47.45% 47.45% 50.98% | 43.13% 47.05% 49.09% 45.45% 47.27%
&1M.
AT 1 Premolar 3.38% 3.38% 3.38% 5.88% 5.88% 5.88% 4.545% 4.54% 4.54%
At 1 molar 1.69% 1.69% 1.69% 3.92% 1.96% 2.94% 2.72% 1.81% 2.27%
IOF-B/IWC & 1PM | 3.38% 1.69% 1.69% 5.88% 1.96% 3.92% 4.54% 1.81% 0.90%

Location of IOF in correlation to upper maxillary
tooth the 10F mostly lies in between the upper 2™
premolar & 1% molar 47.45% in males and the same
on the right & left side and 47.05% in females and
was maximum on the right side 50.98%. Occurrence
of another frequency was on lies in between the upper
1%t & 2" premolar tooth at 25.42% in males and was
maximum on the left side at 30.50% whereas on the
‘ o right side was 20.33%. And 23.52% in females and
p— ' . was maximum on right at 25.49% whereas on left
Flgurel a shows a single AIOF and 2a double. Figures was 21.56%. In line with 2" premolar 18.64% in

3a, 4a, and 5a show IOF central, lateral, and medial to . ;
males and 16.66% in females and was maximum on

the SOF/notch. Figures 6a, 7a, 8a, and 9a show an oval ; 0
shape with a hook present, and a round, slit-like the left side at 25.49% [Table 5]. The total 250 10F

triangular shape of 10F respectively. Figure 10a shows where 30 sides were found edentulous.
IOF B/L central to SOF/notch.
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DISCUSSION

Veeramuthu M. et al,”® reported the incidence of
single AIOF as 9.5% on right side and 11.4% on left
side as well as 5.71% on both sides whereas double
accessory infraorbital foramen at 3.8% on right side
and 1.9% on left as well as 3.8% in both side. The
multiple accessory infraorbital foramen is 1.9% on
the right and 0.95% on the left in India (Tamilnadu).
In the current studies the occurrence of an AIOF in
male and female skulls on right 6.4% and the left side
5.6% and 6% in total which was lower than
Veeramuthu M. et al.

The site of IOF in correlation to SOF, most of the IOF
were lateral to the SOF revealed by Veeramuthu M.
et al,® on right side 58%, on left 72% and C.C.
Joseph et al,[t%156.1% and Kharb J. P. et al “ on right
side, 73% on left 65% and both side 69.2%. In a
present study that was 80.88% on right side, 72.06%
on left, and 76.47% on the both side in male skulls
where as 73.68% on right side, 68.42% on left and
71.05% on the both side in female skulls and 74% in
total skulls.

A large number of the IOF were directed
inferomedially as shown by Veeramuthu M. et al,
on right side at 65.71% and on left at 67.71%, Kharb
J. P. etal,™ on right at 86.7%, on left 85%, then both
side 85.8%, Elsheikh E. et al,'? in male 78.1% and
females 88.9% and Sharma S. et al,l*¥l on right side
66%, on left 56%. In the present studies in males on
the sides 66.17%, on left 60.29%, on the both side
63.23%, and in females on right sides 68.42%, on left
64.91%, and on the both side 66.66% and 64.8% in
total skulls.

A large number of the IOF were directed
inferomedially as shown by Veeramuthu M. et al,[®]
on right sides at 65.71% and on left at 67.71%, Kharb
J. P. etal,[* on right sides at 86.7%, on left 85%, and
on the both sides 85.8%, Elsheikh E. et al,}? in male
78.1% and females 88.9% and Sharma S. et all*¥! on
right sides 66% and on left 56%. In the present
studies in males on right sides 66.17%, on left
60.29%, and on the both side 63.23%, and in females
on right sides 68.42%, on left 64.91% and on the both
side 66.66% and 64.8% in total skulls.

The oval shape of the infraorbital foramen was the
most common shape mentioned in the literature.
Veeramuthu M. et al,’! on right sides 34%, on left
24%, and both sides 29%, Ebogo Messina et al,[* on
right sides 52% and on left 44%, Deepthi N. et al,[*
on right sides 38% and on left 36% whereas round
shape Elsheikh E. et al,'? in male skulls 28.1% and
in female skulls 44%, Hong Ji H. et al,*! in male on
right sides 65.4%, on left 67.6% and female on right
sides 78.8% and left on 80.7%. In the present study
round shape were in males 58.82% on right sides,
55.88% on left, and on both sides 62.4%, and in
females 45.61% on right sides, 50.87% on left, both
side 48.24% and 53.2% on total skulls notice that the
Infraorbital foramens was mostly of round shapes on
the skull on the both side, shadowed by oval shape.

The position of Infraorbital foramens be situated
most common at the 2" pre-molar upper maxillary
teeth mentioned in the literature. Gudaji A. et al,[*"]
in males on the right 47.2%, on left sides 47.7% and
on the both side 47.4%, and in females on right
54.5%, on left 51.2% and on the both side 52.9%, S.
Tewari et al,*® 59.01%, W. Apinhasmit et al,*! in
male 59.6% and female 42.6% and 53.8% on both
side. In the present study in males on right 47.45%,
on left 47.45%, and on the both side 47.45%, and in
females on right 50.98%, on the left side 47.5% and
both sides 43.13% and a total of 47.2%, found out
that the Infraorbital foramens was predominantly lies
on 2nd premolar upper maxillary teeth in the skulls
on both sides, shadowed by 1% & 2" premolar teeth.

CONCLUSION

The results of this study useful to clinical practioner
and anesthesiologist when using the Infraorbital
nerves Block for a variety of dealings to localize the
Infraorbital foramens.
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