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ABSTRACT

Objective: To assess the types of Optic Nerve (ON) in relation to sphenoid sinus in a subset of Karachi population
using computed tomography.

Study Design: Cross- sectional study

Place and Duration of Study: This study was conducted at the Department of Radiology, Ziauddin Hospital
Clifton campus from January to May 2017.

Methods: We included a total of 270 participants (both genders) in this study. The study participants were between
21 to 60 years of age. CT scans were done using 16 slice Toshiba Alexion CT scanner. After gaining sequential
axial images, volume data was created. Multiplanar reconstructions were made in all three planes namely sagittal,
axial and coronal. Three-dimensional volume image construction was done in bone algorithm. ON was assessed
according to DeLano’s classification.

Results: On the right-side, type 1 Optic Nerve was observed most frequently in both genders with frequency of
53.31% in males and 60.9% in females. This was followed by type Il and type Il Optic Nerve whereas, type 1V
was found to be least frequent in both genders. Similar pattern was observed on the left side where type | Optic
Nerve was most commonly observed in both genders while type 1V was found to be least common with a frequency
of 5.63% in males and 8.18% in females. There was insignificant difference in the frequencies of the types of optic
nerve among gender on right side. (p = 0.251). Similarly, the p value on left side between the gender was also found
to be insignificant (P= 0.542).

Conclusion: Type Il and type Il optic nerve are associated with increased chances of nerve injury these two types
were observed with frequency of 37.96% on both sides in our study which indicates increased chances of nerve
injury during surgery.
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INTRODUCTION The important neurovascular structures related to
sphenoid sinus include, cavernous sinus and its contents
Otolaryngologist are surgeons who perform sinus  that comprise of the cranial nerves III, 1V, VI and

surgery and transseptal or transsphenoidal surgeries and ~ maxillary division of trigeminal nerve. Optic nerve is
for them. Its mandatory to be completely aware of  present superolateral to SS whereas the sphenoid sinus
sphenoid sinus anatomy along with its neighboring is also in close relation to cavernous and clinoidal
structures. segment of internal carotid artery. These structures can

be easily damaged during the surgical procedures
involving SS and serious complications may arise if the
surgeon lacks knowledge of the sphenoid sinus region.
Cranial nerve I1, which is the optic nerve is responsible
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surgeries in which the sphenoid sinus is utilized as a
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corridor to reach the cranial base to avoid any
complications.

Sphenoid sinuses are basically housed within the
sphenoid bone as pair of large irregular cavities. They
are located superior to the nasopharynx and among all
the paranasal sinuses these are anatomically most
variable. Their pneumatization can be minimum or it
can be very extensive due to which neurovascular
structures protrude in its cavity®.

The cavities of sphenoid sinus are very minute when
the child is born. Development of sphenoid sinus begins
at about 6 months of age and continues even after
puberty. A bony septum is usually present which
divides the sinus cavity into unequal halves, forming
paired sphenoid sinuses in an individual with variable
size and form. The sinus is frequently separated by a
septum which deviates from the midline. The cavity is
sometimes further partially divided by some bony
accessory septa. These paired sinuses normally overlap
each other and there is rarely any communication
between them. In many cases, bony ridges can be
observed projecting into the sinus cavity from its lateral
walls. These ridges are formed due to protrusion of
adjacent structures such as internal carotid artery,
maxillary nerve, optic nerve or vidian canal into sinus
cavity*s.

Superiorly, the sphenoidal sinuses (SSs) are related to
the optic chiasma and hypophysis cerebri and on each
side to the ICA and cavernous sinus. SS may also
partially encircle the optic canal.*® Along the course of
optic nerve, the place where it gets least nourishment is
optic canal. Inflammation can directly invade the sinus
and affect the nerve posing a risk of damage and
blindness.”

Over the years, the number of sinus surgeries
performed has increased. This is mainly due to the
development in the field which deals with the
technology and instruments used for performing
endoscopic sinus surgery. With such increased number
of surgeries, a rise in malpractice lawsuits is also
documented.® Rhinology claims have been shown to
represented 70% of the total indemnity compensation.
Across the world, for 20 years it has been observed that
ESS is the surgical procedure involved. When ESS
lawsuits are taken into account, it has been observed
that the most common complication resulting from ESS
is injury to optic nerve which leads to blindness.®1°
Anatomically, a close relationship exists between the
sphenoidal air sinuses and the optic nerve. As this
nerve generally passes superolateral to SS, therefore it
is also intimately related to air cells of posterior
ethmoidal sinus. A highly pneumatized SS may cause
the Optic nerve to protrude into sinus cavity'**?® which
increases the risk of optic nerve injury during sinus
surgery causing blindness.

Anatomical knowledge is required regarding variations
in relation of sphenoid sinus with optic nerve in our

population to prevent chances of Optic nerve injury
during surgeries.

METHODS

A total of 270 participants (including both males and
females) were included in the study. The age range was
between 21 to 60 years. Inclusion criteria were patients
who were not suffering from chronic rhinosinusitis, did
not have any sinonasal tumor, with no facial fractures
or presence of nasal polyposis. Also, patients with any
history of previous sinus surgery or having congenital
craniofacial anomalies or trauma that may affect the
structure of sphenoid sinus and its relation to nearby
vasculature were excluded from the study.

This was a cross-sectional study conducted from
January to May 2017 (5 months). Study was conducted
at Department of Radiology of Ziauddin Hospital,
Clifton campus after getting IRB approval®. CT scans
were done using 16 slice Toshiba Alexion CT scanner.
After gaining sequential axial images volume data was
created. Multiplanar reconstructions were made in all
three planes namely sagittal, axial and coronal.
Construction of 3D volume images was done utilizing
bone algorithm. Image evaluation was carried out in
both axial and coronal planes. After viewing CT scans
in coronal views and the analysis in bony windows, the
results were reported in data sheet.

RESULTS

Optic nerve was assessed according to DeLano’s
classification introduced by DeLano, et al. in 1996. The
classification is shown in Table 1.1:1518

Table No. 1: On type with description

On Type | Description

1. Nerve courses directly adjacent to
sphenoid sinus

2. Nerve causes indentation on sphenoid
sinus wall

3. Nerve traverses through the sphenoid
sinus

4, Nerve lies adjacent to sphenoid sinus
and posterior ethmoidal air cells

Frequency of optic nerve was also studied according to
gender. On right side it was observed that, type | optic
nerve was found to be the highest among all four types
that is 53.31% in males and 60.9% in females. Type Il
optic nerve was found to be 30.63% in males and
20.91% in females. Type Il optic nerve was identified
in 10% in males and 13.64% in females. The frequency
of type IV optic nerve was found to be the least that is
6.25% in males and 4.55% in females.

Similar pattern was observed for the frequency of optic
nerve on left side. The frequency of type | optic nerve
was highest in both genders with a value of 53.75% in
males and 58.18% in females. Type Il optic nerve was
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present in 30% in males and 22.73% in females. The
frequency of type Il and type IV remained low. Type
Il was identified in 10.63% in males and 10.91% in
females. Type IV was observed only in 5.63% in males
and 8.18% in females.

Delano

Classification

There was insignificant difference in the frequencies of
the types of optic nerve among gender on right side. (p
=0.251)

Similarly, the p value on left side between the gender
was also found to be insignificant (P= 0.542).

m
12545
[} _I...w.h

GENDER

Femals

of c Nerve 6o

Percant

i
[

Delano
Classification
of Optic Nerve

(Left)

EType 1

HTypez

EType2

ETyped

Female
GENDER

Figure No. 1: (a) Distribution of type of optic nerve according to gender on right side (b) Distribution of type

of optic nerve according to gender on left side.

Delano Classification — RiQht Side

Gender Total Type 1N (%) | Type2 N (%) | Type 3N (%) | Type 4 N (%) P.Value

Male 160 85 (53) 49 (31) 16 (10) 10 (06)

Female 110 67 (61) 23 (21) 15 (14) 05 (05) 0.251

Total 270 152 (56) 72 (27) 31(11) 15 (06)
DISCUSSION in male gender on both right and left sides where the

The surgeon should be aware of anatomical variations
in sphenoid sinus and its related structures in order to
perform successful endoscopic and transsphenoidal
surgery. The variations of sphenoid sinus region should
be taken into account and thorough knowledge should
be acquired in order to avoid complications which may
arise intraoperatively. For optimum patient treatment,
the interpretation of CT PNS scans should be carried
out with extreme care and to achieve this it is necessary
that effective communication is there between the
radiologist and the surgeon.

As the optic nerve is closely related to sphenoid sinus,
therefore its close proximity makes its more prone to
iatrogenic injury during surgery. This increased
probability of nerve injury may result in blindness
which is one of the most traumatizing complications.
According to our knowledge, this is the first study to
report the types of optic nerve in relation to sphenoid
sinus in Pakistani population in both genders on right
and left side. Many other studies worldwide have
documented this data related to their population but
those studies were done on a comparatively smaller
sample size which can be considered as of one the
limitation of these studies. In addition to that, literature
documenting the frequencies of different types of optic
nerve in gender on the two sides is scarce.

In 2018, a study published on Iragi population by
Tameemi et al had described the frequencies of
different types of optic nerve in gender on the two
sides®®. The results are in accordance with our study
with a little difference. This difference is present only

frequency of type Il optic nerve is least. However, our
study shows a downward trend when comparing the
frequencies of different types of optic nerve in both
genders on both sides. Another difference is that, in
female gender, type 111 optic nerve on left side only and
type IV optic nerve on both sides are found to be least
whereas in our study, type Il ranks third regardless of
gender and sides.

Our study shows an insignificant difference in the
frequencies of the types of optic nerve among gender
on the right and left sides and our findings are in
accordance with the study done on Iragi population by
Tameemi et al.*®

CONCLUSION

Increased chances of injury were reported with type 1l
and type I11 optic nerve. Type Il and type Il optic nerve
are associated with increased chances of nerve injury.
These two types were observed with frequency of
37.96% on both sides in our study which indicates
increased chances of nerve injury during surgery.
Therefore, a CT scan should always be conducted to
detect the anatomical variations of sphenoid sinus and
its relation to optic nerve to plan the procedure
accordingly and to avoid any complications.
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