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SUMMARY: The objective of this work was to study the morphology and biometry of the infraorbital foramen (FIO), variations
in its shape, size and number as well as to obtain measurements of its location. 60 dry skulls were analyzed. The test of Qui-quadrant and
the T Test were used in measurements with a 5% significance. On the right side, the FIO was measured at a distance of 6.49(+1.68) mm
from the lower, 39.65(+3) mm from the upper, 17.7(+2.97) mm from the medial and 20.46(+2.9) mm from the lateral margin of the orbit;
its pear-shaped opening distance was 13.67(x2.17) mm. On the left side, the distance of the FIO to the lower margin of the orbit was
6.52(%1.82) mm; to the upper margin was 39.9(+2.62) mm and to the lateral and medial margin were 17.93(+2.58) mm and 21.12(£3)
mm, respectively; its distance to the pear-shaped opening was 14.26(+1.83) mm. It was found predominately in an oval shape, in 39
(65%) of the skulls, on both sides. Accessory foramens were present in 11 samples on the right and in 15 samples on the left side. The
FIO was most frequently found on the side of, or laterally to the sagittal plane that passes through the middle of the supraorbital foramen/
incisures, in 38 skulls (63.3%) on the right side and in 45 skulls (75%) on the left and middle to the zigomatic-maxillary suture, in 41
skulls (68.3%) on right and in 42 skulls (70%) on the left side, besides being most frequently found in a region between the first and
second premolars, in 22 skulls (36.7%) on the right side and in 17 skulls (28.3%) on the left.
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INTRODUCTION

The Infraorbital foramen (FIO) is located under the The point E2 (Sibai - “Always Glowing”) is located
infraorbital margin, varying from 4 to 12 mm (Testut &three decimals from sun or three distal fens from E1
Latarjet, 1954), bilaterally in the maxillary bone (GardnetChengqui), in an infraorbital bone groove. Itis used in the
et al, 1988) and relates to the anterior opening of thigeatment of paralysis and facial spasm, trigeminal neurology,
infraorbital canal. The point of the orbit right above th€ye disease and maxillary sinusitis.
infraorbital foramen is noted for its discrete wrinkles, where
the zigomatic-maxillary suture crosses the infraorbital The technical procedure that is most commonly used
margin (Sicher & Dubrul, 1991). This gives a passagewa§y dentistry is anesthesia and, according to Raetadl.
for the nerves and the infraorbital blood vessels, frequen{{$988) is the most common method of pain relief used in
anesthetized in this foramen (Texestal, 2001) and found dentist offices.
in a lower medial direction. It appears in a relatively large
diameter compared to the supraorbital foramen, with varieties ~ A precise understanding of the localization of the
in shape, situation and disposition (Testut & Latarjet; Berderamen and the reference points in the area is of extreme
& Bergman, 2001). importance in the practice of local anesthesia due to the fact
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that it is used as a reference for an infraorbital nerve blotthat passes through the center of the foramen/supraorbital

and also used for plastic surgery and procedures of the ifiacision. At this point an imaginary sagittal plane was used

cial maxillary area. It is of vital importance also in theo classify the foramen in relation to the medial, lateral or in

practice of acupuncture, for in it the point Sibai (E2) ishe same direction as this sagittal plane.

located (Chonghuo, 1993; Chen, 1997; Esgal, 1997;

1998) and also in modern day surgical procedures lies far as the shape of the foramen, it was classified into

anesthesia, requiring a detailed and precise study folr types:

topographic anatomy and biometry of the area, which

contributes also to the risk reduction and decrease Type |: Oval horizontal shape

complications that could occur as a result of these procedurégoe Il: Oval vertical shape

Many studies of the biometric evaluation of the infraorbitalype Ill: Round shape

foramen have been done. Nevertheless, the results hdype IV: Semilunar (Half moon) shape

shown a large variation due to the fact that different

anatomical markings were used as references in relation3agittal Measurement: An imaginary sagittal plane that

this foramen, as well as variations in size, shape apdsses through the center of the infraorbital foramen, parallel

symmetry of the foramen were seen. to the medial sagittal plane. With the help of the manual
pachymeter the values between the infraorbital margin and

The objective of this study was to do a morphologicahe upper margin of the infraorbital foramen were obtained

and biometric study of the infraorbital foramen, as well aas well as the distance between the upper margin of the orbit

to verify its symmetry with the counter-lateral.and the upper margin if he FIO.

Simultaneously this study also was determined to orientate

the Point E2 (Sibali), relating it with the reference points ifiransversal Measurement: A transversal plane that passes

the skull bones. through the center of the infraorbital foramen, forming an
angle of 90 degrees with the adopted imaginary sagittal plane,
that also passes through the center of the foramen, parallel

MATERIAL AND METHOD

The measurements were directly obtained from a t
tal of 60 dry skulls which were obtained from the Highe
Learning Institutions in the state of Alagoas, with the hel
of a manual pachymeter with graduations in millimeters
(MYTUTOYO, JAPAN). This study was properly approved
by the Research Ethics Committee involving humans of t
Federal University of Alagoas. A criteria of exclusion wa
adopted in any skull that showed signs of damage to t
pear-shaped opening, the medial, lateral, upper or lo
margins of the orbit, as well as skulls where the Infraorbit
foramen (FIO) was found damaged unilaterally or bilaterall
in all cases; in all the samples the presence of a compl
maxillary bone was considered to be mandatory, to |
absolutely certain of the study of the foramens, due to t
fact that both the foramen and the maxillary bone had
come from the same original skull. The skulls of childre
were not analyzed, only of adults, with no restrictions as
the adult age. The variations of sex and ethnic group wq
not considered.

The variations of situations, localization in relatio

to the center Of. the floram.en ar_u.j its medial, later&_"’ UPPEy. 1. Sagital and Transversal measurements. A. Distance between
and lower margins, size, disposition, and the quantity of thgs |F and LBO. B. Distance between the IF and UBO. C. Distance
openings of the infraorbital foramen were observed, as wghtween the IF and MBO. D. Distance between the IF and LBO.
as an analysis of its position in relation to the sagittal plafe Distance between the IF and PO.
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to the medial sagittal plane. With help of the manuahaped opening (AP) was 13.6Z(17). On the left side, the
pachymeter we obtained measurements of the distariemetric analysis showed the following results: the distance
between the medial margin of the FIO and the lateral bladéthe FIO to the MIO was 6.52{.82) mm; the distance to
of the pear-shaped opening. Also, with the help of the mdae MSO was 39.2@.62) mm); the distance to the lateral
nual pachymeter, values were obtained of the distanceargin and the medial foramen was 1749382) mm and
between the medial margin of the FIO and the medial marg?i.12¢3) mm, respectively and to the pear-shaped opening
of the orbit and of the lateral margin of the FIO and theere 14.26£1.83) mm. The largest horizontal diameter of
lateral margin of the orbit (Fig. 1). the FIO found was 4.20.95) mm on the right side and
4.33&0,92) mm on the left side, while the largest vertical
The position of the FIO in relation to the zigomatic-diameter on the right side was 2.8685) mm and on the
maxillary suture were considered, when this passes througft side 3.17€0.89) mm.
the infraorbital margin. At this point an imaginary sagittal
plane was used to classify the foramen into a position, medial, = The biometric data above analyzed and correlated
lateral or same direction of the sagittal plane. Also thsere significant (p<0.05) and did not differ statistically in
location of the foramen in relation to the radicular apexes oélation to its counter-lateral (Figs. 2 and 3).
the upper teeth and/or the alveolar process of the
corresponding teeth was evaluated. The oval shaped foramen was found to be
predominate, in 39 (65%) of the skulls, on the right side as
The measurements that were obtained were analyaedll as on the left, of which 30 (76.92%) were on the right
using the analytical methods of Variance, to obtain thede presenting as the largest diameter being horizontal (Type
measurement and the deviation pattern, T- Test to analyzand 9 (23.08%) the vertical diameter was the largest (Type
the meaning of the Variance, for parametric data and thHg On the left side, of the 39 foramens found with an oval
Qui-Quadrant for non parametric data, all of which showeshape, 28 (71.80%) had the largest diameter being the hori-
a significance of 5%, using the software SPSS 10.0 faontal (Type I) and 11 (28.20%) having the vertical as the
Windows. largest diameter (Type II).

In 7 skulls, the FIO was found to be round (Type III)
RESULTS bilaterally (43.8% and 50%, for the right and the left sides,
respectively.

The infraorbital foramen (FIO) was present in all of The above analyzed data were statistically significant
the foramens analyzed. On the right side, the FIO was fou(ak0.05).
located 6.49%1.68) mm from the lower margin of the orbit
(MIO), and 39.6£3) mm from the upper margin (MSO), The pattern of variation in relation to the presence of
from the medial margin (MMO) it was 17#4.97) mm and the supranumerical foramens is shown in Table I.
to the lateral margin of the orbit (MLO) it was 20.480)

mm. The distance found between the FIO and the pear- In relation to the sagittal plane that passes through
Sagittal Measures Correlations Transversal Measures Correlations
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Fig. 2. Correlations of sagittal measures of infraorbital fasig. 3. Correlations of transversal measures of infraorbital fora-
ramen. men.
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Table I. Acessory foraminas.

Foraminas Right Side L eft Side
Present 11 (18.3%)*" 15 (25%)*"
Ausent 49 (81.7%)*" 45 (75%)*"

*p<0.05 n not estatistically differ.

The above analyzed data were statistically significant
(p<0.05).

No cases were observed in which the FIO was located
between the second premolar and the first molar bilaterally.

the center of the foramen/supraorbital incisure (FSO), the
FIO was found more frequently laterally to it, in 38 skullPISCUSSION
(63.3%) on the right side and in 45 skulls (75%) on the left

side (Table II).

The Point E2 (Sibai - “Always Glowing”) is located

Table Il. Sagittal Plan at Supraorbital Foramen/Incisure (SOF)under the eye, being indicated principally for the treatment

Plano Sagittal: SOF Right Side Left Sde
Same Position 12 (20%)" 8 (13.3%)"
Medid 10 (16.7%)*" 7 (11.7%)*"
L ateral 38 (63.3%)* 45 (75%)*

*p<0.05 n not estatistically differ.

In 31 skulls, (83.8% of the cases on the right side

of eye alterations, for example blurred vision, hyperemia
(edema) of the lids and itching with a light opacity of the
cornea, according to Ming (1996), besides giving more
brilliance to the eyes. This is the reason that it has the name
Sibai (Ding, 1996).

According to Sussmann (1972) the E2 is located three

and 68.9% for the left side), it was seen that when on thecimals cun (inches) or three fens distal from to the E1
side that the FIO is located laterally to the sagittal plane th&hegqui), in an infraorbital bone groove, this fact being in
passes through the center of the foramen/supraorbiggicordance also with the work that was reported by Xinnong
incisure, its counter-lateral did the same. The above analy28899).

data were significant (p<0.05).

Ding, also affirmed that a needle could be inserted

In 39 cases, the FIO was found medial to thebliquely as well as perpendicularly at approximately 0.3 to
zigomatic-maxillary suture bilaterally (95.1% on the righf.5 cun (inches) of profundity (depth). According to

side and in 92.9% on the left side) (Table III).

Tabela Ill. Zigomatico-Maxilar Suture.

Zigomético-Maxilar Suture Right Side L eft Side
Same Position 10 (16.75%)* 6 (10%)*

Medid 41 (68.3%)*n 42 (70%)*n
L ateral 9 (15%)*" 12 (20%)*n

* p<0.05 n not estatistically differ.

Xinnong the needle should be inserted perpendicularly, 0.2
to 0.3 inches, this work does not recommend that the needle
be inserted profoundly (deeply).

For Espeet al.(1997), the largest clinical effect was
found with the oblique insertion, at the Point E2 (Sabai), at
an angle of 28.5 degrees in the frontal plane, 123.7 degrees
in the transversal plane and 60.4 degrees in the coronal plane,
rather than a perpendicular insertion. For &eal. (2006)
the angle of the needle should be above 44 degrees to avoid

The FIO was most frequently located between thigjuring the infraorbital nerve.
first and the second upper premolars in 22 skulls (36.7%)

on the right side and in 17 skulls (28.3%) on the left.

The present study revealed that the infraorbital fora-
men (FIO) presented itself most often as a single foramen,

In 13 skulls, the FIO was found between the first an@f oval form, on both sides. It was located most frequently
second premolars on the right side as well as on the IEeral to the sagittal plane that passes through the center of

(59.1% and 76.5% respectively (Table 1V).

Table 1V. Dental relationship.

the supraorbital foramen/incisure, medial to the zigomatic-
maxillary suture (when it is found on the lower margin of
the orbit) and in the region of the supe-

Dental Refationship Right Side Left Side rior premolars, on the right side as well
Between the canineand 1° pre-molar 0 1(1.7%) as on the left side.
1% premolar 4(6.7%)* 9 (15%)* ) )
Between the 1% and 2n premolars 22(36.7%)*" 17 (28.3%)*" One other important variable that
2" Pre-molar 13 (21.6%)*" 11 (18.3%)*" was considered in this study, in relation
Between the 2 pre-molar and o 1¢ molar 3 (59" 2 (3.3%)" to the practice of anesthesia in the

* p<0.05 n not estatistically differ.

referred to foramen, was the presence of
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supranumerical foramens, presentin 11(18.3%) of the skulls ~ Eliaset al (2004), related that in approximately 99%
on the right side and in 15 (25%) of the skulls on the lefif the cases that they analyzed, they saw that the foramens
side. observed the following relationship: if one was located
medially (in relation to the sagittal plane that passes through
In relation to the presence of the supranumericéhe center of the zigomatic-maxillary suture as it crosses the
foramens a double foramen was found in 4 skulls, bilateraliyfra-orbital margin) the other also had the same location,
in only one case. The presence of 2 triple foramens wasif one was located laterally (on the side of) the plane, the
observed, all on the right side. other appeared in the same location. The only exceptions to
this were found in 4 foramens, in 2 skulls, of the 324 skulls
Hindy & Abdel-Raouf (1993) related that the FIOanalyzed, in which one was medial to the plane and the other
was fond in an opposite position to the second maxillaryas found in the same position as this. The following results
premolar in 50% of the cases, being a single foramen af the foramens were found in relation to the adopted plane
90% of the cases and a double foramen in 10%. The oviaat passes through the center of the supraorbital foramen:
shape of the foramen was found in 65% of the samples, medial (60.25%); b) lateral (8.11%); ¢) on the plane
differing from our study only in relation to the location as t¢30.64%).
the maxillary teeth, but being in accordance in relation to
the shape and number. As to the location of the FIO in relation to the upper
maxillary teeth, our studies revealed that the foramen was
According to Chungt al (1995), the FIO was located most commonly found between the first and the second
in the same plane that passes through the supraorbital fggeemolars, on the right side (22 skulls - 36.7%) as well as
men/incisure (36.4% of the cases) or laterally to (on the sida the left side (17 skulls - 28.3%); it was found above the
of) this plane (63.3% of the cases). The supraorbital foraecond premolar on the right side in 13 (21.6%) of the skulls
men/incisure, the FIO and the mental foramen were fourahd in 11 (18.3%) of the skulls on the left side. The foramen
in the same plane in 38.1% of the cases. More commonlyas found at the level of the first premolar in 4 (6.7%) of
the infraorbital foramen was found laterally to the sagittahe skulls on the right side and in 9 (15%) on the left side.
plane that passes through the supraorbital foramen/incisure,
not differing from the results found in this study. Hindy & Abdel-Raouf related that the FIO was found
opposite to the second maxillary premolar in 50% of the
Canaret al.(1999), morphometrically analyzed , 119cases, opposite to the first premolar in 15% and between the
skulls and 229 maxillas (in a total of 467 infraorbitafirst and second premolars in 15% of the cases. As for
foramens), in relation to the accessory foramens, and a silenroy et al., the second premolar was found to have a
gle accessory foramen was found in 11.5% of the specimasfation to the FIO in 94% of the specimens, this being in
and a double accessory foramen was present in 1.8% of #teeordance with our findings.
specimens, not differing statistically from the findings in
the present analysis. A biometric analysis of this study demonstrated that
the FIO (Point E2-Sibai), on the right side, was found
For Kazkayaskt al. (2001), the oval shape of the6.49#1.68) mm from the lower margin of the orbit
FIO was found in 34.3%, a round shape in 38.6% and(®10),39.65¢3) mm from the upper margin (MSO),
semilunar (half moon) shape in 27.1% of the total numbé&7.7&2.97) mm from the medial margin (MMO), and
of skulls analyzed (35 dry adult skulls- 70 sides), differin@0.46¢2.9) mm from the lateral margin of the orbit (MLO).
from the results found in this study, where the oval shape Biie distance found between the foramen and the pear-shaped
the foramen was predominate. The foramen was singleapening (AP) was 13.6¥2.17) mm. On the left side, the
94.3% and double in 5.7% of the cases, not differingiometric analysis obtained the following results: the
statistically from our analysis. distance of the FIO to the MIO was 6.52(82) mm; to the
MSO was 39.%2.62) mm; to the lateral and the medial
Monroy et al. (2003), in a study of 165 dry skulls, margins 17.93¢2.58) mm and 21.128) mm, respectively,
observed that the form of FIO most commonly found waand to the AP was 14.26(.83) mm.
oval, present in 60% of the cases. The second premolar was
found to have a relationship with this FIO in 94% of the The largest horizontal diameter of the FIO was found
specimens. On the other hand, the accessory infraorbit@be 4.240.95) mm on the right side, and 4.38©02) mm
foramen was evidenced in 24.84% of the specimens, haviog the left side, while the largest vertical diameter found
its most common location supra-medial, in 79.26% of theas 2.96£0.85) mm on the right side and 3.%D(89) mm
cases. on the left side.
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According to Hindy & Abdel-Raouf the distanceCONCLUSION
from the center of the FIO to the infraorbital margin was
6.1 @2.4) mm and to the lateral nasal margin 142.7) With our analyses it was confirmed that the FIO is
mm, statistically similar to our analysis. located:

Chunget al (1995) related that the average distanceAt 6.49 &1.68) mm on the right and at 6.521(82) mm on
of the medial sagittal plane to the center of the FIO walse left of the lower margin of the orbit.
27.2 mm and the infraorbital margin to the center of the
FIO was 8.6 mm; the average length of the line that goeat 39.65¢3) mm and at 39.24@.62) mm from the upper
from the center of the supraorbital foramen/incisure to thmargin of the orbit, on the right and the left sides, respectively.
center of the FIO was 45.6 mm. The average horizontal
width of the foramen was found t be 4.8 mm, not differingAt 17.7&2.97) mm from the medial margin of the orbit and
statistically from our findings. at 20.46£2.9) mm from the lateral, on the right side and on
the left side 17.932.58) mm and 21.128) mm distant to
According to Espeet al, the Point E2 (Sibai) the lateral and the medial (middle) margin of the orbit.
located in the human adult skull was 6.8 mm under the
lower orbital margin, 30.1 mm above the dental alveolaAt 13.67¢2.17) mm and at 14.261.83) mm from the pear-
of the second upper premolar and 27.1 mm to the sidestiaped opening, on the right and the left sides, respectively.
the anterior medial line, not differing statistically from our
analysis, other than the location of the upper maxillary The oval shape was found to be predominant, on the
teeth. right side as well as on the left. With accessory foramens
present in 11 samples (18.3%) on the right side and in 15
For Kazkayaset al, the average distances of thesamples (25%) on the left side.
FIO to the infraorbital margin, to the lateral process
(groove) of the upper canine tooth in a vertical direction The FIO was found most frequently lateral to the
and to the lateral nasal margin in a horizontal directicsagittal plane that passes through the center of the supraorbital
were 7.19£1.39) mm, 33.94¢3.15) mm, and 17.282.64) foramen/incisure, medial to the zigomatic-maxillary suture
mm, respectively, in accordance with our analysis. and in the region between the first and second premolars, on
the right side as well as on the left side.
For Karakast al.(2003) the distance of the FIO to
the infraorbital margin was 6 1.9) mm, presenting si-
milar statistically with our analysis. AKNOWLEDGEMENTS. The authors would like to thank
the Institute of Biological Sciences (ICBS) and the
Monroyet al.affirmed that in relation to the distanceDepartments of Morphology of the Institutions of Higher
between the center of the FIO to the lower margin of tHeducation that furnished data for this study.
orbit, along the medial plane and the zigomatic-maxillary
suture, the data obtained were 6t3.18) mm and 15.5
(£4.6) mm, respectively. For Cutriglet al. (2003),
confirmed that the FIO was located at an average distar@gVEIRA JUNIOR, E. M. de; MOREIRA, R. T.; NETO, B.
of 27 mm from the medial nasal margin. The same fora-; SILVA, C. M. F. da & LIMA, F. J. C. A. Estudio morfolégico
men was found situated 6.4 mm under the infraorbitglbiométrico del foramen infraorbital (punto E2-Sibai) en craneos
margin and medially 3 mm from the zigomatic-maxillaryle adultosint. J. Morphol., 30(3)986-992, 2012.
suture.

RESUMEN: EIl objetivo de este trabajo fue estudiar la
morfologia y biometria del foramen infraorbitario (FIO), las varia-

Eliaset al related that the average distance of the N ; . o
ciones en su forma, tamafo y niimero y ademads, determind su

uppgr margm_ of the FIO to the lower margin of the Orbﬁbicacién. Se utilizaron 60 craneos aplicandose las prueba de Chi-
(sagittal medial) was found to be 6.¥1(70) mm on the cyadradoy t student con una significancia del 5%. En el lado de-
right side and 6.83(1.83) mm on the left side; the distancesecho, la distancia del FIO al margen inferior de la 6rbita fue de
of the medial margin of the FIO to the pear-shaped opening9 (+ 1,68) mm, 39,65 mm (+ 3) al margen superior mm, 17,7
(transverse medial) was found to be 13t28(7) mm and mm (£ 2,97) al margen medial y 20,46 (£ 2,9) y al margen lateral
13.31&2.19) mm on the right and the left sidesdelaorbita, respectivamente. La distancia de apertura fue 13,67 (+

respectively, not differig statistically, and presenting very_2’17). mm. En, el'lado izquierdo, la distancia del FIO al margen
similar to our analyses inferior de la orbita fue 6,52 (+ 1,82) mm; al margen superior fue
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39,9 (% 2,62) mm y a los margenes lateral y medial fue 17,93 (=
2,58) mmy 21,12 (+ 3) mm, respectivamente. La distancia a la
abertura piriforme fue 14,26 (*+ 1,83) mm. Su forma era predomi-
nantemente ovalada, en 39 (65%) de los craneos. Foramenes ac-
cesorios estaban presentes en 11 muestras en el lado derecho y en
15 muestras en el lado izquierdo. El FIO estaba localizado mas
frecuentemente lateral al plano sagital que pasa por el centro del
foramen supraorbital. De estos casos, en 38 crancos (63,3%) en el
lado derecho y en 45 craneos (75%) en el lado izquierdo. Los FIO
estaban en el punto medio de la sutura cigomatica-maxilar en 41
craneos (68,3%) en el lado derecho y en 42 craneos (70%) en el
lado izquierdo. Los FIO estaban mas frecuentemente localizados
enrelacion al primery segundo premolares, en 22 craneos (36,7%)
en el lado derecho y en 17 craneos (28,3%) en el lado izquierdo

PALABRAS CLAVE: Foramen infraorbital (E2-Sibai
Point); Acupuntura; Biometria.
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