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ABSTRACT:

The demands for successful pituitary
and sphenoid sinus surgery necessitates
more microsurgical and radiological de-
tails of the sphenoid sinus anatomy.

The present study is formed of two
parts; an anatomical study, and a radiolog-
ical study

The anatomical study was conducted
on twenty sphenoid tissue blocks contain-
ing the sphenoid sinus which were re-
moved from the cranial base of adult
Egyptian cadavers and have been dissect-
ed . The radiological study was performed
on 100 adult Egyptian volunteers using
plain X-ray, and CT Scan. The results
were discussed .

INTRODUCTION
THE WORK:

Trans-sphenoidal approach to the pi-
tuitary tumours became popular among
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neurosurgeons and otorhinology surgeons
in Egypt . Increasing use of this approach
has created a need for detailed anatomical
study of the sphenoid sinus both micro-
surgical and radiological, which is also
important in performing subcranial ap-
proach to the sellar region . The sphenoid
sinus is subjected to considerable varia-
tions in size, degree of pneumatization,
and position in relation to the sella turci-
ca.

The aim of the present work is to
study the anatomical patterns of the sphe-
noid sinuses and their variations in adult
Egyptians, microsurgically and radiologi-
cally.

MATERIAL and METHODS:

Twenty sphenoid tissue blocks con-
taining the sphenoid sinus were removed
from the cranial base of adult Egyptian
cadavers and then dissected. The equip-
ments used were:
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1- Surgical operating microscope
(ZIESS OPMI 6).

2- Least number and simplest micro-
instruments

3- Varener caliber for estimation of
bone thickness

One hundred of adult Egyptian volun-
teers (60 males and 40 females) were radi-
ologically studied as follow:

1- Plain X-ray skull, posteroanterior
and lateral views.

2- Magnification correction factor was
calculated using the following equation:
_—DIS d where D is the focal film distance
and d is the distance between the object
and the film and the actual dimensions =
dimensions scen on the film x magnifica-
tion correction factor (Meschan, 1975).

3- CT of the sphenoid sinus: Axial,
coronal, and sometimes saggital reformat-
ted cuts were done . The plane for axial
was parallel to the inferior orbital line and
the angle of the coronal was 50 - 75° with
the inferior orbital line and the thickness
of the slice was 5 mm or less .

RESULTS:
A- Anatomical results:

1- Types of sphenoid sinus: In the
present study the sphenoid sinus was sell-
er in 16 specimens (80 %) and presellar in
4 specimens (20%).

2- Septation of sphenoid sinus (Fig 1):
In 13 specimens (65 %) the sphenoid si-
nus has 2 large cavities with one septum
located off the midline in all the 13 cases,
and in 7 specimens (35 %) there were
multiple septae which were very variable
in their size, shape, location and com-

pleteness .

3- Bulges in the sphenoid sinus (Fig
2):

a- Bulges in the superior wall (sellar
floor): It was central in position in all
specimens(100 %), ovoid and smooth in
15 specimens (75 %), and had a degree of
deformity in 5 specimens (25 % ).

b- Bulges in the lateral wall: The carot-
id artery formed a bulge in 10 specimens
(50 %), and the optic canal has a bulge in
superolateral wall of the sinus in 5 speci-
mens(25%).

4- Thickness of the sellar floor: It was |
mm of less in 15 specimens (75 %) and
more than 1 mm in 5 cases(25 %).

5- This study showed that the vomer
and sellar bulge are constant midline struc-
tures Fig (3) .

6- Dimensions of the sphenoid sinus
(Figs . 4,5):

* The antero posterior diameter of the

sphenoid sinus ranged from 1.2 cm to 3
cm.

* The transverses diameter ranged
from 0.6 cm to 2.1 cm.

* The vertical diameter ranged from 1
cm to 3 cm.

B- Radiological Results:

Examination of 100 adult Egyptian
volunteers by plain X-ray, and CT scan re-
vealed the tfollowing:

I- Types and pneumatization of sphe-
noid sinus: From the lateral plain X-ray
the cases were classified into the follow-
ing types:

a- Conchal in which the sphenoid sinus
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is slightly pneumatized and was found in
one case (1%) (Fig. 6).

b- Presellar type in which the pneu-
matization is only anterior to the tubercu-
lum sellae and was found in 19 cases ( 19
%)(Fig. 7).

c- Sellar type in which pneumatization
extend to the floor of the sella (partially or
completely) or extend beyond the sellar
floor and was found in 80 % of the cases
(Fig.8) .

II- Septation of the sphenoid sinus
(Figs. 9,10): The sphenoid sinus septa-
tions were studied mainly tfrom CT scan
and the pattern of septations were as fol-
low:

Table (1): Mlustrates the anatomical results:

a- 60 % of cases had septum reaching
the floor of the sella which is near the
midline in anterior part of sellar floor in
20 % cases and located off midline in 40
Yo cases.

b- 40 % of the cases had multiple sep-
tae which differ in location, direction, and
completeness .

I1I- Dimensions of the sphenoid sinus
(Fig. 11, 12, 13): In the present study it
has been tound that the minimum antero-
posterior diameter (length) of the sphe-
noid sinus was 1 ¢m, and the maximum
was 3.2 cm . The minimum transverse di-
ameter (width) was 0.6 cm, and the maxi-
mum was 2.1 cm . The minimum vertical
diameter (height) was 1 cm and the maxi-
mum was 3 cm.

Type : Seller (80%) Presellar (20%)
Septation: One Septum (65%) Multiple septae (35%)
Bulges: in superior wall* in later wall
Ovoid with deformity Carotid artery Optic canal
(75%) (25%) (50%) (25%)
Thickness** < 1 m (75%) > 1 mm (25%)

ey

** = Of sellar floor

Table (2): Illusterates the radiological results

= Sellar bulge which is central 100% of cases

Types Conchal (1%)

Presecllar (19¢%2)

Sellar (80%)

. Septations: One septum (60%)

Mutltiple septae (40%)

Anteroposterior
min. < 1 cm

Dimensions:

max. 3.2cm

Transverse Vertical
min. 0.6 cm min. 1 cm
max. 2.1 ¢cm max. 3 cm
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Fig (1): Sphenoid sinus with one off - midline

Fig (2): Bulges in the cavity of the sphenoid si-
seplum.

nus.
5 = Scllar bluge.
C = Curtoid bluge.
O = Opic bluge.

Fig (3): Vomer and sellar bluge are constant
midline structures.

Fig (4): A. P. diameter (length) of the sphenoid
simus.

Fig (5); Trasverse diameter (widih) of the
sphenoid sinus.
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Fig (6): Laterial P. X. ray showing conchal
type of sphenoid sinus.

Fig (8): Lateral P. X. ray showing scllar type
of sphenoid sinus.

Fig (7): Lateral P.X. ray showing presellar
type of sphenoid sinus.

Fig (9): Axial C. T. of the sphenoid sinus
showing one septum located off mid-
lirfe.
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Fig (10): Axial C. T. showing multiple seplae. Fig (11): Saggital reformed C. T. showing A.

P. diameter (length) of the spenoid

sinus,

Fig 12: Coronal C. T. showing wvertical Fig (13): Another coronal C.T. scan showing
(height) and transverse (width) diam- vertical  (height) and
cters of the sphenoid sinus.

Iranseverse
(width) diameters of the sphenoid
sinus.
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DISCUSSION:

Anatomical and radiological studying
of the sphenoid sinus is very important
because the sphenoid sinus may be en-
tered to remove a primary disease within
it, or the sinus may serve as an approach
to the sella turcica .

The normal sphenoid sinus is subject-
ed to many anatomical and radiological
variations . In the present study the sellar
type of the sphenoid sinus was 80 % of
cases which is more or less similar to the
studies conducted by (Hamberger et. al.
,L1961) , (Hammer and Radberg ,1961),
and(Renn and Rhoton, 1975), where their
percents were 86%, 85 % and 80 % re-
spectively .

No cochal type was encountered in the
anatomical part of the present study, but it
was found in only one case in the radio-
logical part of this study .

The presellar type was nearly 20% of
cases in the present study , which is more
than that found by (Hamberger et. al,
1961) and Hammer and Radberg,1961).

The present study revealed one major
septum mostly located off midline in 60
% of the specimens in the anatomical part
of the study and in 65% of cases in the ra-
diological study and CT was used to de-
fine the relation of the septum to the floor
of the sella, the results did not show a
great variation from the findings of (Renn
and Rhoton ,1975) where their percent
was 68%

The sellar floor thickness was 1 mm
or less in 75 % of the specimens which is
near to the results obtained by (Bergland
,1968) which was 72% but differ from
that of (Renn and Rhoton, 1975) which
was 82 %.

As regards to the bulges in the sphe-
noid sinus the sellar bulge was found in
all cases (100 %)

The carotid artery bulge was found in
50% of the specimens that differ from that
of (Renn and Rhoton,1975) which was 71
% .

The optic canal bulge was found only
in 25 % of the specimens .

The dimensions of the sphenoid sinus
were studied radiologically mainly by CT
in axial, coronal and reformatted saggital
cuts .

The anteroposterior diameter ( length )
in this study ranged from 1 cm to 3 cm
while in the study of (Dixon, 1937) the
lenght was between 20.09 mm and 23.20
mm

The vertical diameter (height) in this
study ranged from 1 cm to 3 cm but in the
study of (Dixon, 1937) the height was be-
tween 16.44 and 20.41 mm

The transverse diameter (width) in this
study ranged from 0.6 cm to 2.1 cm while
in the study of (Dixon ,1937) the width
ranged from 15.25 mm to 17.12mm

CONCLUSION:

This study has shown the normal
marked anatomical and radiological varia-
tions of the sphenoid sinus in adult Egyp-
tians and also has shown that vomer and
sellar bulge are constant midline struc-
tures

So this makes apparent that studying
of imaging findings of sphenoid sinus re-
gion is of utmost importance before deal-
ing surgically with the sphenoid sinus as
approach to sellar region or to remove a
primary lesion within that sinus .
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