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Anthropomettic Analysis of Frontal Sinus Using 3D CT
in Koreans

Byung Kwan Shim, M.D., Jun Hyuk Kim, M.D.,
Ho Seong Shin, M.D., Young Man Lee, M.D.

Department of Plastic & Reconstructive Surgery, College of
Medicine, Soonchunhyang University, Korea

Purpose: The frontal sinuses are a pair of triangularly
shaped, air-filled chambers lined by mucoperiosteum and
located between the inner and outer tables of the frontal
bone. Until recently, our understanding of gender
variations in craniofacial anatomy has been chiefly built
upon anthropometric studies, which typically employ facial
surface measurements or plain film radiography. The aim
of this study i to determine the sizes of the frontal sinus in
both sexes in Koreans.

Methods: 95 Korean subjects who underwent maxillo-
facial 3-Dimensional computed tomography (CT) between
January 2009 and December 2009 were enrolled. Frontal
sinus dimensions and forehead measurements were taken
at midline and at 10, 20, and 30 mm to the left and right of
midline using sagittal, coronal, and axial images. The data
was analyzed for significant differences between measure-
ments made at the selected points in the frontal sinus, for
left to right variations, for gender variations, and for racial
differences.

Results: The mean thickness of the anterior table
ranged from 2.31 to 3.23 mm. Mean anteroposterior depth
of the frontal sinus ranged from 7.38 to 9.45 mm and did
not vary significantly at any distance from midline. Frontal
sinus height was greatest at midline (mean=29.24 mm)
and progressively lessened at lateral distances. Mean total
width at the level of the supraorbital ridge was 53.66 mm.
For all measurements, no significant left to right variation
was noted. Comparing the sexes, males were found to
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have greater dimensions in most frontal sinus measure-
ments, though these differences were only found to be
significant at or close to midline. The male forehead was
marked by more acute nasofrontal angle (133.3° versus
141.6°) and a steeper posterior forehead inclination (14.9°
versus 7.7°).

Conclusion: Using CT imaging, forehead and frontal
sinus dimensions have been described. Generally, males
had larger overall frontal sinus dimensions. And Korean
had similar sized frontal sinus to Caucasian in height and
width. But in AP distance Korean had lesser measurement.
The result of this study may be helpful in the comprehen-
sion of normal size of frontal sinus in Korean.

Key Words: Frontal sinus, Computed tomography, Korean
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Table I. Literature Review

Authors Imaging Measurement parameter Males Females

method

Ideal forehead inclination -72+46 -35+39
Deviation of actual from ideal inclination 209+73 102+44
Nasofrontal angle 1199 £11.8 133.5+£10.1

Matthew et al. CT Protrusion of glabella beyond ideal forehead slope 4.0+1.7 mm 22+1.0 mm

(2010) Width of right sinus 27.2+7.8 mm 25.0+£7.7mm
Width of left sinus 26.8 £7.9 mm 254 £ 8.0 mm
Width of supraorbital ridge 100.5 £ 4.7 mm 971+51mm
Width of glabella 444+121 mm 33.9£8.9 mm
AP depth of right sinus 11.66 + 4.09 mm 10.15 £ 4.08 mm
AP depth of left sinus 13.15+5.23 mm 10.80 £4.10 mm

Tatlisumak et al. CT Height of right sinus 26.57 £ 8.74 mm 23.63 £ 8.33 mm

(2008)

Height of left sinus
Width of right sinus
Width of left sinus

28.24 £9.13 mm 24.70 £ 8.20 mm
27.05 £ 7.86 mm 24.37 £7.63 mm
28.47 £ 8.13 mm 26.05 £ 7.40 mm

Ponde et al. (2003) CT

AP depth of sinus
Height of sinus

Width of combined sinus

12.01 £ 3.07 mm 10.16 £ 2.12 mm
31.72 £ 6.47 mm 28.57 £7.36 mm
56.53+£1343 mm  51.05+17.14 mm

Sanchez Fernandez
et al. (2000)

AP depth of sinus
Width of single sinus

13 £5 mm (both male and female)

18 £ 7 mm (both male and female)

Spaeth et al. (1997) CT

AP depth of sinus
Width of single sinus

17.38 £5.17 mm 16.11 £ 5.83 mm
2798 £7.11 mm 26.39 £ 6.70 mm

. Height of sinus 30.1 mm (mean) 26.0 mm (mean)
Harris et al. (1987) XR . . .
Width of combined sinus 58.3 mm (mean) 46.9 mm (mean)
= AT A A olA ebiE 32k AfHdsEg= Al e
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Fig. 1. Illustration of measurements in the mid-sagittal
plane (Line A, Nasal root~Most superior point of frontal
sinus; Line B, Nasal root~Most anterior potint of the supra-
orbital ridge; Line C, Nasal slope; Line V, Vertical reference
plane; Line H, Horizontal reference plane; ANV, Angle of in-
clination of ideal forehead slope; BNV, Angle of inclination
of actual forehead slope; BNC, Nasofrontal angle).
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o2 22 10mm, 20 mm, 30 mm FoiF x|HojA =7
At (Fig. 2). oA HF52 A9 (anterior table)
o] FAF AT AT A= Ajtet 5719 7MY 554
REox] Z4algich (Fig 3). o Z4A| w3t FEAT 4
Ao A 29 10 mm, 20 mm, 30 mm A of| A 75k
tf AFE0 & E3F AR 5719 7MY S5 FaollAl
25 oFFHoR sG] oA 99 HolS 574
sttt (Fig. 4).

Ch. SAEE 24

At W8ol wet 545 s ASA|E SPSS (version
19.0; SPSS Inc, Chicago, IL, USA)E ©]-8-5}o] A A4S
Aldstiet AL B4 918l Independent T test,
Mann-Whitney U testE AME-SFATE AlS A H o whE %
o], o] wE SR AolE EAISFAL: p-gtel 0.05
o5}l AL EAEH R Yu|7t gl Aow WA

Fig. 2. Vertical height of the frontal sinus is measured at
midline and at 10, 20, 30 mm distance to the right and left
in coronal plane.

Midline
10

Fig. 3. Both AP depth of the frontal sinus and the thickness
of the anterior table were measured at midline and at 10,
20 and 30mm to the left and right of midline. These
measurement were measured at the most anterior level of
the supraorbital ridge.



7h A7y 2M
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Fig. 4. The total width of frontal sinus is shown measured
at the most prominent level of the supraorbital ridge.

Fig. 5. Unilateral absence of frontal sinus was present in
four cases. The sinus was absent on right side in all cases.

SRI = gloith A5F-so) HF2 2 27.30£7.23 mm,
27.97 749 mmz 9-Zo] ZAsHA F& FAE AT
(Table II).
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AF59 d=A BAl= 78 oA 2= (Fig. 5). 7

Table Il. Measurements in Total Sample Population

Measurement parameter Mean + 1SD
ANV 13.34 £ 4.67
BNC (Nasofrontal angle) 135.74 + 8.08
F;:)et;::?r;lslfp eglabella beyond ideal 648 +173

Ant. table thickness

Midline 323+£1.67

10 mm Left of midline 237+£1.11

10 mm Right of midline 231+£1.01

20 mm Left of midline 289+£1.29

20 mm Right of midline 293 +1.31

30 mm Left of midline 296+1.14

30 mm Right of midline 2,67 £1.04

AP depth of sinus

Midline 945 +£2.96

10 mm Left of midline 8.59 £3.04

10 mm Right of midline 7.87 £2.86

20 mm Left of midline 8.78 £3.65

20 mm Right of midline 8.13+£3.32

30 mm Left of midline 8.29 £4.35

30 mm Right of midline 7.38 £3.66

Height of sinus

Midline 29.24 £10.35
10 mm Left of midline 23.31 +£8.00
10 mm Right of midline 22.01+7.60
20 mm Left of midline 14.77 £ 5.66
20 mm Right of midline 13.75+5.26
30 mm Left of midline 1045 +4.74
30 mm Right of midline 9.14 £3.60

Width of sinus

Width to left of midline 27.30+7.23
Width to right of midline 27.97 +7.49
Total width 53.66 £ 14.98

SD, Standard deviation.
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Table Ill. Measurements of Gender
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olth. Line AolA] ARle} §717Hx9] Al dAe
6.76x1.69 mm, ©]4d2 514 +1.19 mm= e} \11 <t
2o Ak dabol A Aol 719} 215 (glabella)o]
R T EEEo] I A oujetn $AH ofulr) A3
o} H|AEZR TR} 133.30°9) A4} 141.60° 2 FA[7} o
AN} 7 AL Fe1E 4= glgl o p<0.05=% EA5H
Moz folgh Ane molth

Male Female p value
ANV 14.9 £3.99 7.70 +2.96 <0.05
BNC (Nasofrontal angle) 133.30+7.18 141.60 £ 7.19 <0.05
Protrusion of glabella beyond ideal forehead slope 6.76 +1.69 514+1.19 <0.05
Ant. table thickness
Midline 3.29+1.75 295+1.19 0.312
10 mm Left of midline 240+1.17 218+0.72 0.138
10 mm Right of midline 2.26 +1.06 2.52+0.68 0.316
20 mm Left of midline 292+1.31 2.23+0.88 0.121
20 mm Right of midline 2.96 +1.39 2.50+0.82 0.537
30 mm Left of midline 3.15+1.06 239+0.29 0.118
30 mm Right of midline 2.65+1.08 2.75+0.86 0.809
AP depth of sinus
Midline 9.74 £2.97 8.12+2.59 0.061
10 mm Left of midline 9.05 +3.00 6.36+2.12 0.001
10 mm Right of midline 8.25+2.90 6.03+1.76 0.006
20 mm Left of midline 9.13 £3.69 6.83+2.78 0.072
20 mm Right of midline 8.13 £3.36 8.07 +3.30 1.000
30 mm Left of midline 8.39+4.53 747 +247 0.972
30 mm Right of midline 7.77 £3.74 478 +£1.38 0.088
Height of sinus
Midline 29.94 +9.93 26.03 £11.92 0.238
10 mm Left of midline 2413 +7.90 19.34 +£7.45 0.041
10 mm Right of midline 22.77 +7.76 1842 +5.75 0.046
20 mm Left of midline 15.22 +5.64 12.33 £5.35 0.093
20 mm Right of midline 14.20 +5.28 11.17 £4.52 0.111
30 mm Left of midline 10.40+4.73 10.93 £5.78 0.972
30 mm Right of midline 9.11+3.42 9.35+5.24 0.855
Width of sinus
Width to left of midline 27.70+7.14 25.35+7.54 0.157
Width to right of midline 28.40 +7.54 2591+7.15 0.200
Total width 54.52 +14.65 49.54 +16.38 0.162
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= AT
Spaeth £70] £ tjire s H st ulof oJshH o
HEZ O] ZOo Ao|A] 2798 mm, ¢J4JolA] 26.39 mm,
< dol= gAdolA 17.38 mm, o/dof 4] 1611 mm=
o HluEt S o MFE F2 JAdoA & 27.70
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A% dol= FAoA A4S 7|22 974 mm, o]/
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559 wol= FAdolA £ 28.24 mm, 9 26.57 mm, o]
gdollA #2470 mm, 9- 2363 mm H5F5-2] Z-2 JFdollA
%} 2847 mm, % 26.05mm, oJAlolA F 26.05mm, ¢
2437 mmo| HMEF2] AF Zol= oA = 1315
mm, 9 11.66 mm, ¢J43of|4 2} 10.80 mm, %~ 10.15 mm=
A0 ol Z-& 2 o]k U] e vhi A1)
A5 Aolel 4 FABA Zol7t Uiz A BHele 4= 919
o S Aerelat e w gkele] A %
U Zof Yol & Aol7t glovt A5 Zolol glojAe
Ftelo] o A2 £35 el 22 2Iet 4= 9
Asgo] whdo] sl A7l s
A71=EaL Ql=H), 18~2047 o] $Hde
A, ARE-sol 23k 71414 AEAY AT 20 9%
Al=of Qg 404|717 A|EH o g sttt A, = 60
Al o] AFE2 A7)7F Aotk 4, o|ek= viti= 60
A o]Fofe X|&EH 0w 27]7F AXItk= A 5 oFI7A|®=
=10 o] 2|7} o} QItk? AR AFE F7]9] wio]
18417 oIt 2kt A% AAETH= Spaeth 5 2] 3HdS
T80 AFE WS AFT FAle] HixEE YRl
ol 4] 4.8%, Al A 34%, LAERoRRIN)A 10%, oF%
2710 11% 2 SRl o 2 Ato)A] HF52 &
=4 FA= 1005 5 58] (5.0%)=2 L2109 A2t
o} vt 25 B E3 AEEo] A4 B
HEIoNA FAd 14.3%, 014 7.1% =LA HAd 3.6%,
4] 2.8%2] HlxE UERH A3} vlaste] B2 Ato A=
Aol A 757 % 61 (8%) o190l A 20 % 1% (5%) o=
YEQIMCHE We WIS eRdal EUQlat vt A] &

= = 13
=5 T 4 UUck

oo

=



= Aol AzE 2 =kl AR E dl o= 34
o AFETESEY 9= o183t HFee] o A
A slierA ASAE Slekal o] diek gl BelE
ko) Aol S vlal BT s AlSAl 5§ b
Aolg HH, =59 71 717F o Hoh Ao 2 A
oz slolEglon nALZRe FA T ojAoA o 2
722 B9t A% HOHH H& g o=o0z 10mm A7
oA 9] AZAE HH, JAJo] oddHTt A 2l =7 Zo]

oA =& A7k Eo] AL sholst 4= Qlorh Aokl
v} v 3ste] Q1] AEE-L 527 Zo|uf Eoj lofA
2 Aol ot AF Zojol YolAt o e Txle
RO A& I 22 95Ick o ¢ o

Rl 4y 9 AApES AT ol Fast %W-AP%OI
2 5 9 Ao Az
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