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Background and Objectives  Sphenoid sinus is surrounded by several important structures
and this can make sphenoid sinus surgeries difficult. The aim of this study was to clarify the
anatomical features of the sphenoid sinus with its surrounding structures based on 3-dimen-
sional multidetector computed tomography.
Subjects and Method  We obtained the sagittal reconstruction images of the sphenoid sinus
from of 110 participants and measured various distances in the sphenoid sinus. In addition, we
analyzed the impact of anatomical variation on the results of measured distances, such as pres-
ence of Onodi cell (Onodi type vs. non-Onodi type) and the location of sphenoid ostium cor-
responding to the level of sella floor (superior type vs. inferior type).
Results In the Onodi type, the mean distance from the sphenoid ostium to the roof of sphe-
noid sinus (5.81+1.12 mm vs. 10.31+2.90 mm, p=0.001) and the mean length of sphenoid si-
nus roof (4.5241.00 mm vs. 9.89£4.17 mm, p=0.001) were significantly shorter than those in
the non-Onodi type. In superior type, the mean distance from the sphenoid ostium to the floor
of sphenoid sinus (12.44+2.63 mm vs. 9.90+2.31 mm, p<0.001) and that from sphenoid osti-
um to the posterior wall of sphenoid sinus (13.44+3.27 mm vs. 20.38+7.63 mm, p<0.001) were
significantly longer compared with those in the inferior type. However, the mean distance from
the sphenoid ostium to the roof of sphenoid sinus was shorter (7.49+1.86 mm vs. 10.51+3.03
mm, p<0.001).
Conclusion The present study provides anatomical information about sphenoid sinus with
important surgical distance measured between the sphenoid ostium and the surrounding struc-
tures, which is essential to avoid the complications during sphenoid surgery.
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Fig. 1. Measurements of the sphenoid sinus lengths at the level of
sphenoid ostium in sagittal plane. Line 1: the vertical distance from
the center of the sphenoid ostium to the roof of the sphenoid sinus,
Line 2: the vertical distance from the center of the sphenoid ostium
to the floor of the sphenoid sinus, Line 3: the horizontal distance from
the center of the sphenoid ostium to the posterior wall of the sphe-
noid sinus, Line 4: the horizontal distance from the anterior wall of
the sphenoid sinus to the lowest point of the sella, Line 5: the length
of the sphenoid sinus roof, Line 6: the longest horizontal distance of
the sphenoid sinus.
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Fig. 2. Measurements of Line 1 and Line 2 in non-Onodi type (A). Measurements of Line 1 and Line 2 in Onodi type (B). Measurement of
Line 5 in non-Onodi type (C). Measurement of Line 5 in Onodi type (D). Line 1: the vertical distance from the center of the sphenoid os-
tium to the roof of the sphenoid sinus, Line 2: the vertical distance from the center of the sphenoid ostium to the floor of the sphenoid si-
nus, Line 5: the length of the sphenoid sinus roof.

superior type inferior type

Fig. 3. Measurement of Line 3 in su-
perior type (A). Measurement of Line
3 in inferior type (B). Line 3: the hori-
zontal distance from the center of
the sphenoid ostium to the posterior
wall of the sphenoid sinus.

Table 1. Measurements of the sphenoid sinus lengths (mean = SD)

Right side (mm) Left side (mm) Total (mm) p-value
Line 1 10.03+3.28 9.91+2.88 9.97£3.06 0.321
Line 2 10.22+2.43 10.65+£2.74 10.44+2.60 0.525
Line 3 18.86+7.22 18.94+7.78 18.90+7.48 0.872
Line 4 13.52+4.04 13.08+3.86 13.29+3.94 0.500
Line 5 9.59+4.37 9.34+£4.21 9.46+4.28 0.501
Line 6 25.32+7.75 25.86+7.37 25.59+7.55 0.708

Line 1: the vertical distance from the center of the sphenoid ostium fo the roof of the sphenoid sinus, Line 2: the vertical distance
from the center of the sphenoid ostium to the floor of the sphenoid sinus, Line 3: the horizontal distance from the center of the
sphenoid ostium to the posterior wall of the sphenoid sinus, Line 4: the horizontal distance from the anterior wall of the sphenoid
sinus to the lowest point of the sella, Line 5: the length of the sphenoid sinus roof, Line 6: the longest horizontal distance of the
sphenoid sinus. SD: standard deviation
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Table 2. Measurements of the sphenoid sinus lengths between
non-Onodi type and Onodi type (mean+SD)

Non-Onodi type (n=192) Onodi type (n=28) p-value

Line 1 10.31£2.90 mm 581+1.12mm  <0.001
Line 2 10.57 £2.61 mm 9.23+2.10 mm 0.688
Line 3 19.46£7.39 mm 13.79£6.53 mm 0.240
Line 4 13.77 £3.74 mm 8.92+3.09 mm 0.140
Line 5 9.89£4.17 mm 4.52+1.00mm  <0.001
Line 6 26.05+7.30 mm 21.41+£8.56 mm 0.115

Line 1: the vertical distance from the center of the sphenoid os-
fium to the roof of the sphenoid sinus, Line 2: the vertical dis-
tance from the center of the sphenoid ostium to the floor of the
sphenoid sinus, Line 3: the horizontal distance from the center
of the sphenoid ostium to the posterior wall of the sphenoid si-
nus, Line 4: the horizontal distance from the anterior wall of the
sphenoid sinus to the lowest point of the sella, Line 5: the length
of the sphenoid sinus roof, Line é: the longest horizontal dis-
tance of the sphenoid sinus. SD: standard deviation

Table 3. Measurements of the sphenoid sinus lengths between
superior type and inferior type (mean=+SD)

Superior type (n=52) Inferior type (n=168) p-value
Line 1 7.49+1.86 mm 10.51+£3.03 mm <0.001
Line 2 12.44+2.63 mm 9.90£2.31 mm <0.001
Line 3 13.44+3.27 mm 20.38£7.63 mm <0.001
Line 4 14.92+3.26 mm 12.85+4.01 mm 0.106
Line 5 10.20+3.77 mm 9.13+4.40 mm 0.158
Line 6 27.30+5.72 mm 25.14+7.91 mm 0.164

Line 1: the vertical distance from the center of the sphenoid os-
fium to the roof of the sphenoid sinus, Line 2: the vertical dis-
tance from the center of the sphenoid ostium to the floor of
the sphenoid sinus, Line 3: the horizontal distance from the
center of the sphenoid ostium to the posterior wall of the sphe-
noid sinus, Line 4: the horizontal distance from the anterior wall
of the sphenoid sinus to the lowest point of the sella, Line 5:
the length of the sphenoid sinus roof, Line 6: the longest hori-
zontal distance of the sphenoid sinus. SD: standard deviation
Onodi typeg! 7-$ non-Onodi typed} Bl slo] AdkA o &2
= AEA 9] Hatglo] AA A=, Line 16.81+1.12
mm vs. 10.31+2.90 mm, p=0.001)1} Line 5@4.52+1.00 mm
vs. 9.89+4.17 mm, p=0.00D)llA¥F FA A Fo)4d2 2lct
(Table 2).
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