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INTRODUCTION
The medial orbital wall is surgically very important as it is very thin 
and as it separates the contents of the orbit from the ethmoidal 
labyrinth. On this wall, the anterior and the posterior ethmoidal 
foramina are located along the fronto ethmoidal sutures and so 
also, more posteriorly, the optic canal [Table/Fig 1]. These foramina 
are important in orbital surgeries, in surgeries of the anterior cranial 
fossa and in endonasal micro surgeries in the ethmoidal region.

Key to photos: 
1.  Fronto maxillary suture.
2.  Anterior ethmoidal foramen.
3.  Posterior ethmoidal foramen.
4.  Optic canal 
5.  Middle ethmoidal foramen.
6.  Extra foramen.

The anterior and the posterior ethmoidal arteries are important 
anatomical structures which have to be recognised during 
endoscopic sinus surgery [1]. The anterior ethmoidal artery, a 
branch of the ophthalmic artery, leaves the orbit via the anterior 
ethmoidal foramen, crosses the roof of the anterior ethmoidal sinus, 
and supplies the anterior ethmoidal cells and the frontal sinus. The 

artery then enters the anterior cranial fossa, gives off the meningeal 
branches and turns downward into the nasal cavity through slit like 
apertures at the side of the crista galli. The anterior ethmoidal artery 
supplies the anterior one third of the lateral wall of the nasal cavity 
and a similar portion of the nasal septum [2]. 

The posterior ethmoidal artery, a branch of the ophthalmic artery, 
takes a similar course along the roof of the posterior ethmoid and 
it enters the nasal cavity through the cribriform plate. It is normally 
much smaller than the anterior ethmoidal artery. The posterior 
ethmoidal artery supplies the posterosuperior portion of the lateral 
nasal wall and a corresponding portion of the nasal septum [3].

The ethmoidal vessels and the nerves pass through these foramina 
and the study of these foramina can guide us to expose and ligate 
the vessels during haemorrhages or in preventing / treating the 
anterior ethmoidal nerve syndrome and also in cases of optic nerve 
decompression.

The present study was undertaken as not much literature is available 
on the study of the ethmoidal foramina, particularly in the Indian 
population. 

MATERIALS AND METHODS
This study was carried out at S. N. Medical College, Bagalkot, on 
100 dry human skulls which were collected from the Department 
of Anatomy. The location, number, presence or absence of the 
ethmoidal foramina and also the optic foramen, were observed on 
both the sides. The following measurements were done with the 
help of a compass, scale, calipers and magnifying glass. 

The distances between the frontomaxillary sutures and the 
optic canals were measured. Then, the distance between the 
frontomaxillary sutures and the ethmoidal foramina were measured 
and the rest of the parameters were calculated.

We calculated the distance between the middle ethmoidal foramen 
and the posterior ethmoidal foramen by subtracting the distance 
between the frontomaxillary sutures to the middle ethmoidal foramen 
from the frontomaxillary sutures to the posterior ethmoidal foramen. 
Similarly, the distance between the posterior ethmoidal foramen 
and the optic canal was measured by subtracting the distance 
between the frontomaxillary sutures to the posterior ethmoidal 
foramen from the frontomaxillary suture to the optic canal. When the 
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ABSTRACT
Study of ethmoidal foramina are important in orbital surgeries, 
surgeries of anterior cranial fossa and in endonasal micro 
surgeries of ethmoidal region. The present study was undertaken 
to provide anatomical morphometric data which will guide 

surgeons in locating these foramina during different surgeries. We 
measured the distances between all the ethmoidal foramina and 
the optic canal from the frontomaxillary suture. We also noted the 
number, location and presence or absence of these foraminas.
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[Table/Fig 1]: Normal ethmoidal foramina fronto maxillary suture.
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After the detailed study of the measurements from the FMS 
tothe different ethmoidal foramina and also to the OC, the 
averagedistance between the FMS and the OC was found to be 
39.91mmand 40.35mm on the right and left sides respectively and 
the averagedistance between the FMS to the AEF was 21mm and 
21.7mm onthe right and left sides respectively. The average distance 
betweenthe AEF to the MEF on the right and left sides was 7.24mm 
and7.65mm, and that of the MEF to the PEF was 4.74mm and 
4.5mmon right and left sides of the skull .The maximum distance 
betweenthe AEF and the PEF was 18 and 17mm and the maximum 
distancebetween the PEF to the OC was 14 and 18mm on the right 
and leftsides respectively. The average distance between the AEF to 
the OCwas 19 and 20mm on the right and left sides respectively.

In our study, the distance between the AEF to the FMS ranged 
between 14-32 mm, that between the AEF to the PEF rangedbetween 
3-18 mm and that between the PEF to the OC rangedbetween 2-18 
mm [Table/Fig 4-6].

middle ethmoidal foramen and the posterior ethmoidal foramen 
wereabsent, we measured the distance between the anterior 
ethmoidalforamen to the optic canal by subtracting the distance 
between thefrontomaxillary sutures to the anterior ethmoidal foramen 
from thefrontomaxillary suture to the optic canal [Table/Fig 2].

1. Distance between
Posterior edge of

FMS-AEF
MEF
PEF
OC

FMS-Frontomaxillary sutures
AEF-Anterior Ethmoidal Foramen
MEF-Middle Ethmoidal Foramen
PEF-Posterior Ethmoidal Foramen
OC-Optical Canal
EF-Extra Foramen2. Distance between AEF-MEF

PEF
OC

3. Distance between MEF-PEF
OC and

4. Distance between PEF-OC

(We also noted an extra foramen below the optic foramen infew 
skulls).

Results
All the 100 skulls had the anterior ethmoidal foramina. The 
middleethmoidal foramen was observed on the right side in 35 skulls 
andon the left side in 41 skulls. The posterior ethmoidal foramina 
werepresent in 98 skulls, both on the right and the left sides. We 
noted 20- 22 extra foramina below the optic canal on the right and 
left sidesrespectively. The presence of only the AEF was found in 
2 skulls onthe right and left sides. On the right side, the MEF was 
divided intotwo parts in 1 skull.

[Table/Fig-2]: Middle ethmoidal foramen and extra foramen.

[Table/Fig-3]: MEF divided in to two parts.

Discussion
The anterior and the posterior ethmoidal nerves are the branchesof 
the nasociliary nerve which pass through the respectiveforamens 
and supply the mucosa of the nasal cavity [4], while theanterior and 
the posterior ethomoidal arteries are the branches ofthe ophthalmic 
artery which supply the anterior, middle and theposterior ethomoidal 
sinuses along with the lateral wall of the noseand the nasal septum 
[5].

The position and the number of these foramina are variable, but 
aratio of 24-12-6mm has been suggested, based respectively on 
theaverage distance from the anterior lacrimal crest to the AEF, from 
theAEF to the PEF and from the PEF to the OC [6].

In a study which was conducted by Kirchner JA (1961), the 
distancebetween the AEF and the PEF was found to be approximately 
10mm,while the distance between the PEF to the optic canal was 
between4 to 7 mm in 84% of the skulls which were studied [7].

In a study which was done by Shin HM(2006) on cadavers, it 
wasconcluded that the distance from the posterior lacrimal crest 
to theAEF was 16.10 ± 1.07mm, from the posterior lacrimal crest 
to thePEF, it was 30.35 ± 4.08 and from the posterior lacrimal crest 
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to theoptic canal, it was 37.4± 2.03 The distance was 13.95± 1.06 
mmbetween the AEF and the PEF and it was 6.45 ± 1.86 mm 
betweenthe PEF and the optic foramen [8].

In one of the studies done by P. Karakas (2002) on 62 orbits of 
themale skull, the midpoint of the anterior lacrimal crest was taken 
asthe reference point. From this point, the distance was measured 
tothe AEF, the PEF, the midpoint of the optic foramen and the 
posteriorlacrimal crest, which were 23.9-3.3mm, 35.6-2.3mm, 
41.7-3.1 mmand 6.9-1.5 mm respectively [9].

A study was carried out on 20 dry human skulls by P.R. Singh 
andit was observed that all the skulls had AEF and that in 2% of 
theskulls, the AEF was present on only one side. The PEF was 
presentbilaterally in all the skulls and in 19% of the skulls, the PEF 
wasmultiple [10].

In a study which was done by Mc Donald SE (2008) on routinecoronal 
sinus CT scans, it was observed that the AEF was present in95% of 
the cases bilaterally and that it was present unilaterally in theremaining 
5% of the cases. This study also measured the distancebetween 
the lacrimal crest to the AEF, which was 22.4mm [11].

Conclusion
Morphometric anatomical studies on the ethmoidal foramina 
are fewin number. Our study on dry bones provides anatomical 

morphometricdata which will guide surgeons in locating these 
foramina duringsurgeries of the orbit, the anterior cranial fossa and 
the ethmoidalregion and also in endonasal microsurgeries.
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