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ABSTRACT

OBJECTIVE

To determine the incidence of optic nerve patterns in sphenoid sinus in the Indian population.

METHODS

Computed tomographic scans of paranasal scans were reviewed. Optic nerve configurations were assessed using DeLano’s

classification.

RESULTS

202 optic nerves in 101 patients were studied. Type I configuration was commonest with 55.45% followed by Type 11 (23.27%),
Type IV (11.88%) and Type III (9.40%). Onodi cells were significantly found to be left sided (61.9%) in our study.

CONCLUSION

Our study corresponds to the studies done in western literature. We differ in having no optic nerve dehiscence and the Onodi cell

being predominantly left sided.
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INTRODUCTION

The optic nerve and internal carotid artery form two critical
landmarks in the sphenoid sinus. These landmarks pose
challenges during endoscopic sinus and skull based surgery.!
The optic nerve has been described in western literature to
have four different configurations ranging from coursing
adjacent to sphenoid sinus to traversing the sinus posing
radically different challenges to the operating surgeon.2 The
objective of this study is to determine the incidence of these
optic nerve configurations in the Indian population.

MATERIALS AND METHODS

Computed tomography scans of Paranasal sinuses in 101
patients presenting with chronic rhinosinusitis were
reviewed; 3 mm axial and coronal reformatted images were
reviewed for optic nerve configuration, optic nerve dehiscence
and anterior clinoidal pneumatisation. Patients less than 16
years of age, history of previous endonasal surgery, orbital
surgeries, facial trauma and erosive pathologies were
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excluded from the study. Optic nerve configurations were
categorized according to DeLano’s classification.2 Optic nerve
configurations were noted separately for right and left sides.
Optic nerve dehiscence was defined as complete loss of bony
density around the optic nerve. Presence of horizontal
septations in the sphenoid sinus were indicative of an Onodi
cell.3 In total, 202 optic nerves were studied.

RESULTS

A total number of scans reviewed were of 101 patients
constituting 202 optic nerves; 64 males and 37 females were
included in the study. The majority of patients fell in the 21-40
years’ age group (61.38%).

Sex No. of Patients Percentage
Male 64 63.4
Female 37 36.6
Total 101 100
Table 1: Sex Profile
Age (Years) No. of Patients Percentage
16-20 7 6.93
21-40 62 61.38
41-60 26 25.75
>60 6 5.94
Total 101 100
Table 2: Age Groups
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112 Type I optic nerves were found constituting 55.45%
of all configurations; 75% of Type I configurations were
bilateral. There was no significant difference in right sided
Type I (14%) versus left sided Type I (11%).
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Type 1III configurations were associated with
pneumatized anterior clinoidal process and were the least
common configuration (9.4%). No dehiscent optic nerves were
noted.

Involvement No. of Patients Percentage
Bilateral 48 75
Right 9 14
Left 7 11
Total 64 100
Table 3: Type I Optic Nerves

Type 1 Optic.N

Fig. 1

Type II optic nerve configuration was found in 23.27%,
making it the second most common configuration. Bilateral
Type Il nerves were the most common (38.2%). No significant
difference existed between right side (35.3%) versus left side

Involvement No. of Patients Percentage
Bilateral 3 18.75
Right 8 50
Left 5 31.25
Total 16 100
Table 5: Type Il Optic Nerve

Fig. 3

Type IV nerves were associated with an Onodi cell and
traversed both the posterior ethmoids and the sphenoid sinus.
Type IV nerves were found in 11.88%. Significantly most Type
IV nerves were found to be on the left side (61.9%) as opposed
to the right (23.8%).

(26.5%).

Involvement No. of Patients Percentage
Bilateral 3 14.3
Right 5 23.8
Left 13 61.9
Total 21 100
Table 6: Type IV Optic Nerve

Involvement No. of Patients Percentage
Bilateral 13 38.2
Right 12 35.3
Left 9 26.5
Total 34 100
Table 4: Type 1l Optic Nerve
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Type 2 Optic

Fig. 2
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Fig. 5: Optic Nerve Traversing an Onodi Cell

No. of Nerves Percentage
I 112 55.45
II 47 23.27
111 19 9.40
% 24 11.88
Total 202 100
Table 7

Percentage
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Chart 1: Percentage of Nerves Involved

DISCUSSION

Since the advent of era of Endoscopic Sinus Surgery, the Onodi
or Sphenoethmoidal cell has received renewed interest. The
Onodi cell was first described in the early 20th century by Adolf
Onodi.3 The renewed interest coincided with the recognition
that an Onodi cell if unrecognized pre-operatively could lead
to iatrogenic optic nerve injury.!
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DeLano, in his landmark study classified optic nerve
configurations into 4 types with type I the most common
(76%) and type IV the least (3%). DeLano noted 100%
dehiscence in type III configurations, while we found none.3

Driben et al showed a 7% incidence of Onodi cells in their
study of 41 computed tomography scans.4

Ji-Hyeon Shin et al observed a 32.7% incidence of Onodi
cells in pre-operative scans of 162 patients undergoing
surgery.s

Thanaviratananich et al showed a very high incidence
(60%) of Onodi cells in the oriental population. The study was
conducted on Thai cadavers as opposed to computed
tomography in other studies.¢

An Indian population study in 50 patients by K. Dua et al
showed a 6% incidence of Onodi cells.”

CONCLUSION

This study correlates with the overall incidence of optic nerve
configuration published in western literature. Significantly, we
found no optic nerve dehiscence in our study. This difference
could be due to our definition of optic nerve dehiscence as
complete bony cover absence as opposed to bony thinning of
the canal. Onodi cells were found in 11.88% of the scans and
were significantly left sided (61.9%). It is our contention that
a careful review of computed tomography scan should be
undertaken by the endoscopic sinus surgeon to avoid
catastrophic optic nerve injuries. Itis also our opinion a simple
bony thinning of the optic nerve canal would not constitute a
surgically significant dehiscence.
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