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Fig. 1. Silicone casting method.
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1. ;| 2 Fig. 2.Measurements on the anterior view of the skull on the C-
arm image.
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(a) (b)
Fig. 3. Measurements of the anteroposterior length of the maxillary sinus by anthropometric measurement (a) and by C-arm radiographic
measurement (b).
= Table 1.The volumes of the maxillary sinus (unit: mm)
Volume
@ Group
(c) Mean SD n
(b) All All 12.83 5.41 84
@ Sex Male 14.23 5.92 44+
Female 11.29 4.37 40
. Right 13.18 5.05 42
Side Left 12.48 5.79 42
;'- Male 18.00 6.24 10
40~49 Female 14.50 4.04 4
Total 17.00 5.78 14
Male 10.83 4.92 6
50~59 Female 9.00 4.90 4
(@) Total 10.10 4.72 10
(b) Male 15.19 5.17 16
(© Age 60~69 Female 10.00 5.29 4
(d) Total 14.15 5.48 20
F Male 8.83 6.37 6
70~79 Female 10.28 4.28 16
Fig. 4. Classification of the maxillary sinus according to Anag- Total 9.89 4.81 22
nostopoulotet al.(1991). (a), cone or pyramid. (b), hyper- Male 14.17 2.48 6
boloid. (c), parabolic. (d), sereilipsoid. 80~ Female 12.77 3.75 12
Total 13.24 3.37 18
*differences between male and female are significant from statistical
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sl (Fig. 2), 91929 g FAAAAN 7 2 o] 9|8z By 2} 3.35+3.29cnio|qly, 2 =
& A2 AR el ASdglon, dEEe) & o HE FF Hy]e] Fole u]E-S 21.88+20.37%
W SN AP 2 A7 Ae dige Aok dAel e 224 (52.38%)] 1, B]H A <l
matic caliper (CD-15cp Mitutoyo, Japa&) o] 43l 7o 200 (47.62%E el om, vltiAel A%
*,:Ml A& F= Fatd= (Fig. 3). 91522 #3 oAl 2 BZo] T 9= 1449 (70.00)%,81%0]
-2 Anagnostopoulods (1991)] 7|Fo 2 R§Fs}a, 73$-= 69 (30.00%p]| it} (Table 2).=38F ofz 2
Fernandes (2004by 72 7|30z 3}ed ==zt 78] x}o)7} 40% o]Aral 739 Qe (21,4%), 50%
nld g wRalsle} (Fig. 4).
Table 2.The comparison of the volumes between right and left
o It maxillary sinus
= Group N %
All 42 100.00
Elze] Hy|= 9F 12.83+5.41cniolgth & Symmetry 22 52.38
5 f92s) 4% Adg) wle 2s-zeont A RS
Atolget. 18 Fe] RuE d o, 22 JJr 22, Left> Right 6 30.00

e o] A sl (Table 1).2 223 ¢ N: number of sides

Table 3.The widths, the heights and the lengths of the maxillary sinus (unit: mm)
Width of Heiaht of A . Anteroposterior
Vidth of eight of nteroposterior length on Garm
Group maxillary sinus maxillary sinus length radiography
Mean SD n Mean SD n Mean SD n Mean SD n
All All 26.59 4.96 86 26.65 6.16 86 36.99 472 50 3284 496 80
Sex Male 27.06 549 45 27.07 5.68 45 37.04 509 26 33.71 544 44
Female 26.08 433 41 26.19 6.69 41 36.93 4.39 24 31.77 412 36
Side Right 27.18 5.05 44 26.85 6.02 44 3749 514 25 32.80 479 40
Left 2597 485 42 26.45 6.37 42 36.48 4.29 25 32.87 518 40
Male 28.63 742 12 30.59 6.79 12* 40.04 6.02 8 36.43 3.72 12*
40~49 Female 28.15 4.83 4 32.36 9.64 4 37.21 1.97 4 35.69 3.76 4
Total 2851 6.72 16 31.03 7.28 16 39.10 510 12 36.25 3.62 16
Male 2418 456 6 2481 4.17 6 31.94 3.00 4 3047 369 6
50~59 Female 2280 6.04 4 21.19 7.17 4 38.21 4.16 2 34.36 176 4
Total 23.63 492 10 23.36 550 10 34.03 4.40 6 3203 356 10
Male 2847 289 15 27.31 3.68 15 38.44 285 4 3509 390 16
Age 60~69 Female 25.44 242 4 25.24 3.15 4 3330 444 4 30.76 571 4
Total 27.83 3.02 19 26.87 3.60 19 35.87 441 8 3422 451 20
Male 2489 770 6 23.45 6.50 6 36.09 6.83 4 2657 800 6
70~79 Female 26.25 437 15 25.73 6.17 15 35.75 3.16 8 30.28 293 14
Total 2586 535 21 25.08 6.19 21 35.86 437 12 29.16 5.07 20
Male 2542 3.06 6 25.34 5.39 6 36.14 1.36 6 35.64 0.77 4
80~ Female 2643 411 14 26.62 6.41 14 40.33 544 6 3166 482 10
Total 26.13 3.78 20 26.23 6.01 20 38.23 4.37 12 32.80 444 14

*differences among the age groups are significant from statistical re2«1t3.0Q5)
**differences among the age groups are significant from statistical reBuit8.01)
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Table 4.Boundaries of geographic shape coefficient according to
Anagnostopouloet al.(1991) and Fernandes (2004b) 22 ojg 2o Ao} WAy v T3

Shape Coefficient Boundary Amtz Zo] 724 o|Aoz olale] ojHZIME
fypobodd 00582 03eoishapeodeirs  TAZE AsTlel ISl plgel Am 93l
Parabolic 0.50000 0.464%5Shape< 0.52800 A 7)== Azlo] wIM3A el HA] I 28 o =
Ellipsoid 0.66667 0.5280@ Shape WAAS who] o] sl HolT Tt WA ASE

Table 5.Classification of the geographic shape coefficient of the maxillary sinus according to Anagnostagtcaldt991) and

Fernandes (2004b)
Korean Greek Zulu European
Shape - - - -

n % n % n % n %
All 74 100.00 119 100.00 54 100.00 52 100.00
Conical shape 13 17.57 9 7.56 7 12.96 5 9.62
Hyperboloid shape 19 25.68 56 47.06 12 22.22 17 32.69
Parabolic shape 13 17.57 36 30.25 31 57.41 26 50.00
Semiellipsoid shape 29 39.19 18 15.13 4 7.41 4 7.69
Maxillary sinus 278 253 259 256

morphological index

Table 6.Classification of medial antral wall area of the max-illary sinus according to Fernandes (2004b)

Korean Zulu European
Type Boundary _— _— _—

n % n % n %
All 82 100.00 54 100.00 52 100.00
Small <471 41 50.00 22 40.74 5 9.62
Medium 471<562 18 21.95 12 22.22 14 26.92
Large 56700 14 17.07 15 27.77 12 23.08
Extra large 70& 9 10.98 5 9.26 21 40.38
Index of medial antral wall area 1.89 2.06 2.94
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Table 7.Dimensions of the maxillary sinus on previous reports

Subject population Sample Volume Width Height -PA Method of
reference size (cth (mm) (mm) length (mm) measurement
Unknown
Turner (1902) - - 25.4 38.1 31.8 -
Unknown
Schaeffer (1910) 90 cadaver 14.75 23 33 34 —
EckertMobius (1954) - - 25~35 36~45 38~45 -
Pendergrass (1956) - 15 23 - 33 -
Eskimo (Shea 1977)
S, Rivers M19 18.0+6.31 seed technique
’ F 15 14.9-4.78
N e
) M 15 19.2+7.06
Pastolik F 16 15.7:6.10
. M 15 17.5£5.70
Rocky point F 16 13.7:3.56
Wales M 17 16.8+5.87
F 13 14.3+5.18
. M 20 15.5+6.63
Poit Hope F 19 14.9-6.12
Point Barrow M17 15.9£3.41
F 17 12.4-4.24
NW Greenland :\:/llli ﬁ%gig
Monaolia M 24 19.4+ 5.21
9 F 17 15.9:3.01
. M 30 15.9+5.34
White F 30 13.1:3.47
Bulgarian (over 20 Yr) M 22 skull 16.2 radiographic
von Penev et al. (1981) F 33 skull 13.0 - B B measurement
’ T 55 skull 14.2
Korean M 33 13.45£4.31 radiographic
Lee et al. (1982) F22 11.89-4.83 measurement
' T 55 12.82£4.20
Yogoslavian _ N N anthropometric
Jovanove et al. (1984) 60 skull 20~22 25-30 31~34 measurement
M 102 sides 15.487.04 . .
ey F sue s R
i et & T 200 sides  14.746.33
Japanese M 46 - 27.0£6.6 35.555.3 radiographic
F 46 - 27.0£5.3 - 35.7+4.0
Ariji et al. (1996) T 92 _ 27 0+6.0 35.614.7 measurement (CT)
Japanes (over 15 Yr) M 40 235106 radiographic
Ikeda (1996) F 62 18.607.7 measurement (CT)
T 102 20.5:9.2




Table 7.To be continued

Subject population Sample Volume Width Height -PA Method of
reference size (cth (mm) (mm) length (mm) measurement
Japanese M 36 11.8+4.75 26.2£6.19 35.A7.75 30.3:5.97 casting method and
Uc?ﬂda et al. (1998) F 23 10.5:4.33 24.0£4.65 33.4:7.62 29.9:5.34 anthropolometric
' T59 11.3+4.60 25.4£5.71 34.6+7.71 30.15.65 measurement
Korean M 19 18.0+6.2 35.3+6.9 39.4+5.8 40.+4.5 radioaraphic
Yoon et al. (2001) F14 11.1:3.4 28.9£3.5 34.0£3.5 37.4£3.0 meas?Jre?nent (CT)
’ T33 15.1£6.2 32.6:6.5 37.1+5.6 39.3:4.2
Korean M 119 sides 24.04 radiographic
Jun et al. (2005) F 119 sides 15.86 measurement (CT)
American person radiographic
Kim et al (1997) 18 12.0+4.76 22.86:351  28.82:6.46  39.58:4.28 O N
German (25 Yrs) M 102 — 32.3 - 41.0 radiographic
Spaeth et al. (1977) F 108 - 29.3 - 38.2 measurement (CT)
Spainish (over 20 Yr) radioaraphic
Sénchez 79 13.0¢6.8 18.7£4.0 - 26.0+5.0 meas%re%]em D
Fernandez (2000)
Brazilian radiographic
Perrelle et al. (2004) 50 198 28.35 363 396 measurement (CT)
;:::EQS(:;? 25Y1) M 10 15.04+5.20 radiographic
Kavakli (2005) F 9 15.946.65 measurement (CT)
Swiss (at 16 Yr) M 103 radiographic
Barghouth et al. (2002) F 76 25.9 27.34.2 36.3:6.2 38.8£3.5 measurement (MRI)
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Abstract

Anthropometric Characteristics of the Maxillary Sinus
in Korean

Duk-Ku Lee, Haw-Hae Jeong, Youn-Kyung Seo, Doo-Jin Paik

Department of Anatomy and Cell Biology, College of Medicine Hanyang University

The maxillary sinus is an anthropological landmark because of difference of volume of maxillary sinus among
persons of different ethnic origin. This study was undertaken to provide morphological characteristics of Korean's
maxillary sinus.

The size and volume of maxillary sinus were measured in 44 Korean skulls 23 males and 21 females from cadaver.
The shapes of the maxillary sinus were classified according to Anagnostopoulou et al. (1991) and the sizes of the
medial antral wall area of the maxillary sinus were classified according to Fernandes (2004b).

The mean volume of maxillary sinus was 1248841 cnd, which was significantly different between males and fe-
males. Bilateral symmetry of the volume of the maxillary sinus was observed in the 70% of the specimens. The width
of maxillary sinus was 26.584.96 mm. The height of maxillary sinus was 26t8516 mm. The anteroposterior leng-
th was 32.84-4.96 mm. The anteroposterior length measured on C-Arm radiography was-36/29nm. The shape
of maxillary sinus was semi-ellipsoid and the majority (50%) of the shape of medial antral wall area of maxillary sinus
was the type of small.

The results of this study could be useful to clarify the anthropological characteristics of the maxillary sinus in Ko-
rean, and to provide an index of ethnic classification for the medial antral wall area.

Key words : Maxillang sinus, Volume, Anthropometric characteristis
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