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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

a9 A9

Diagram showing the method for measuring maxillary sinus volume
FIOML CT SCAILS «erverresrererermsrssssaseressenssssssasasasssssssssesssessassesasasnssssasnssesssasssssssssesensess 6
Diagram showing the method for measuring the size of maxillary
SINUS TrOM CT SCAMNS  wreveerrevererersmsrmsimssesssisssssmssnssssmsssssssesssssesssnsssssssssasssossanes 6

Maxillary sinus outlining traced with trackball on CT viewing console

Linear measurements of the maxillary sinus made on CT viewing
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Correlationship between the right and left parameters of maxillary

Correlationship between maxillary sinus volume and transverse and
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A4 d AN =S o188 FdF AF 53

341 et Zrlol B FEAE Aotee wRAR AHE Wrlse)
=8¢ 73, Aot5ol THY A A& A AotEe A% $Esx
% 238 A edoE Faso
olol A 204 o4 BIA B 4 HIEY Yv TR, AF 4 2
Ae 2A59 AMe 7E 3 AAF A% AZAA Fots AAH 2e A
248 Arhen Y, B9E AAE 2719 Aolg YojRozA BIA 3
4 4 Aoty 2r)e BEAE ANSGLA SATh 19979 29%E 19994 74
AA QAL ATHARFY APAATNN ARG FANE FFE 204
o4 4 BA F AAFUC 528 F4Y FA(septa)] 9L, TANY @
Z, 2% 59 WHE glod, 94Foz A9 ugd 20 AUy $4
g we WY Rk 529 FAE FAE F A5 AAHVIAAE Ao
2 ¥PHoz 1 BASA e 2e AAE AU

]

)

1. AA Aods 39 273, AF EH, 173, A HEES 22 2833 mm,
39.69 mm, 4660 mm, 21.90 cm’0|Qt}. ¥ A YE RE Auiyoz Iz
7F ozd HlE i & FFo] JNen, T R uFdAME A A
A2 FAAUE o7t Aoy, AHAME FAFHLE FYHUE
2ol 7F AATHP<0.05).

2. 94 Zeolg B AGF FF £, 1A, AHAA FALH2z {4
JE Aol7t e, G FHNA FARHLE FAHAE Aol AN
o} (p<0.05), 2 zte}ol HFAZL 084 mmAt. ¥l AF FE 2F F933
o FARHE FAJE F& BAZ AAH(EP<0.0001).



3. AtES Y¢ 27, AF Z7, 1AL BF 44Ee Ay FANHoz
FA4YE A4S BAE BATHP<0.000D).

A2 53U A AU F4EL Addde AvFoz IAst 4%
o Hl& o Z FFel NI, HFRdE AL FHE A RE AFA
A FAZHoE FANANE zol7t fNeH, vl AFA BEF FTd FA43
T 2# A7 dud gekd HEeg Adekwe APy Aol aad
A s 27 %L v F UE AW AdF Huoly T/ e A
Za 8 & S Aoz Atgdo. BF AU4F AAA UdA A AFXRA Z
Z 4 AEe A8 #BAZ ANz AodF T3 R 1FYe] A AMFE &
Aoz 438 & A& Aol

YHse T AAF AF, ALRSIAY, BEA



ARG AR &S o] &3 Fos AF9 5A

ARG gt A g

A= ¥ F A i)

Y33

1.4 &

AtEe F2NE TR Aoz IiEY e MY & RuFeE 47
7bA] fAlel s thgFd Fgo] LAY 4 glon] £ Xois} A= Ao
SAHE F$7 ol FRASGAAGGNME YA R F Ao JE%Y Fz=2
A4 o] g,

s FulF F 7 WA AL A 3AYEN Fux Fge 3o
S AE dogogy wio]l AFHEH, FAA 459 HF AVl A%
% Z73 7mm, 294 % 4 mm, 173 4 mm FEo|t}h 24 %] HE A 2
719 1/2¢] o123, TAAAE dF AFL 53 27 mm, 2¥4 73 18 mm, 2L
72 17 mm7t 8tk £3 FodFo] Aoz A wet 12471 HA Pt
S uBA FE @3t TNl B WA FFo] A& BHAAE
a EH ,:_17] 0“ o] %q11,12,14,18,23.29,$,37).

getge mr=geln 4719 ¥a wighg e J|ARE )
o gz2wis Hilm HEE 9202 BIA FIAG AR E FotFA9 gw

TR
lo
]
=
ol

2 AezZbAZ(levator anguli superioris muscle)® F2ZA Z(levator anguli oris



muscle)®] FFo} Hatx o2 E AT AxEV], B2EVIY HIW o]
Rol 7bg Atk AL A4AY Hen FpozE AY4Ie FFIRd
(infratemporal surface)® 3o},

dotEe A% A& ARE AF Aoy =Y, Y, A4 € R F= F
& vj$ ggsitdn RugEu® Neivert®s <twiel =719 et Aots 27
g ngddn stg9om, Tumer” 9 Sedwick™e 7AAuith Aetsel &g, 27,
AX7E ol thFsta AR e AIRAME F93he Zolrt gtk T

AotEe] gy ¥ A7 #F BRHE APUHoZE BEE AFFHLE v
S+ Fu2E EorolH ol¢t BAFHY B A7 AN ATt o] E¥e #4E
o] g1 ¢to] WAFAY olBHE A7 BWol ddFezE I A7V @43
o] Fojx 3 ¥,

FdE AFE FAsE Wide ZA A ASHH Py, dut FARAAL
< ol&3te W, AANEFAINE oj &= WY Tol Ak FYF HAYH
Az Y FHL AFHoZ AxX FAZolY AlAl(cadaver)E o] 834 o] F
JRAZ ol d BPL HZ ATFAMNE FF olgHn AW, At oy
A7 WYL 2 BEY Yolg AYSA ¢ F e 4l TG ¢4 FGEE 9
Fae dxFo] goNEz 4&A Arlug o Ad $E ke @ A’

Aetee =718 Hrkste 4GFEE I3l Y8 Scheier’t Azx2 WA
A& o] 8§ o2 o AEL WAIHA d1vt AFHNLY, 1 EH
AL ALRE AotE dge FPL AP Hriste F4@ o] HAGP,
A gk ol g Ant WALAEA HALs W, A4 2119 Yo w2ed, #Y
WA dolMe A9 #ue ML HY 5 g3, ANE BE5ed oA
RS TxEY HEF o] oYy, AH FREEC AR HAE EA
7b ok, B ARE BAIXE 2™ Fo] B3] "o o] A EHE 23}
82l E # k. 7I&Y B AFANEL 22YAHA FRSIPEAAALG 2
A7) AE Fdeg TEHF FUAJER FERE UF &AM I UM
T nR3H EFRoz YoF AVIE FHom2 HA AGFY AV HHE
A3 ARAY ¢ qQF,



A EAA L 7] A9 WAMIAR oY @AM Hlal £ flo] &
% dzx 35 (contrast resolution) & 7HA B2 FotF UFe FY A, 4z
g F¥A F712 $ TP, wEdH A4 AdFasAAe JAE 999
2L AG3L N7 AYE Ased J9 s FLE 8L 982 Je
W O 5T AZAEL on dE <A g ol ALNAGFANE A
AH 2Ae) AL =Y R Koehler TP0|Qon, 2 $2 oljd Wie
2 % FopdlA 823 AFHo 3 YA ARG FAOl AA AHE
Z243e 7 AYSTE v TFHQ Hgo] 5 QuPI0BBIERGD

detEe 2718 FAT V€Y B AFE0) UEE 23 €A I P
Ao 2AR7) WEe 2 A7 AR 4& AeE AZHT, TH AUN{DE
ARE o] 8% ALTF AMA ATFYRAHE AF E WE ol Qs HAY
Fdgoz £ vt AAe AAdFHE Aozt A& BY opdE AMAH ZF
4T qgsd o2 A8 E ¥adr|zt 4A Yo

oldl & ATFdME 204 o]F &3 AR AAE vz F9E FALGY
HEge A43Q Jdd AUARGEFANE FYHoE uF E43A g
Ia 73, AF F4, 33L& S AL 7 A AT G449 AFHA
AE AARH e A8 A€ Holea, dd, 98 AT 3719 Aol &
ofgozN ¥FYU A H4A AAF 2719 EEXE AAFA AT



O. d7As 2 A749Y

7t. 47 A=

19979 29%E 1999d 7977 QAAUWGE AAAGY Y X IPAY Tl A
ARHERANE I 204 ol 4 B AMRGIAAL EeE F
gHoz nF EAsY of F AdFud SEF St A, A3, X
S¢ Wdo] fie APHA Aew MeYsidz, SV 9Pz AP HAY
22€ BolAY 12 A8 GAARY F&e e Yo Y= HSo F4F
AAo AA FZH(septa)o]l YA debFo] M BgAsA BIY A
22 2% Ay HE ATgYos AFY BASFE 2 5290|QT o] F
gaE 247, ARE BYolNe AHETE 20~48M(FTF: 258 AU £
e FE $5 4NE, F2 ®AF2E F BAFIAT

Table 1. Distribution of patients by age and sex

Age (years) Male Female Total
20~29 21(37) 22(41) 43(78)
30~39 3( 5) 3( 6 6(11)
40~49 oo 3( 6 3(6)
Total 24(42) 28(53) 52(95)

() : number of maxillary sinuses

Y. a3y
1 ANRA3EY

$AEL BT CT HiSpeed Advantage® H2231d2 893X (GE Medical
System, Milwaukee, U.S.A)E o|83l9 high-resolution algorithm, field of



view(FOV) 23.0 cm, 512X512 matrix, 120 kVp, 200 mA, 1 sec £33} A3}
G3EYE AP A. #Ae] TR Frankfurt planeo] utgH W] £2o] H=E
£ YXAHL, 5 mm FA L3I JIE ALARIIEI L AP on
table feed= 5 mm/sec@th. ©1EA #9E 712 4% ARE 2 mm FAY 4%
o2 AFAQsgdon, AN FFAH uFL A3d ZE AT A A=E
digital audiotape(DAT)el A3ttt F4L AdF AAE AF3A A4 +
U EE 450 HU window level, 3700 HU window width®] “bone” window® =3
3 .

AN GF3EY 24A ZUEHAA SAdE HF ShAIE He dEnt
o BRFHAA = AAdFY FAE A 2¥ F AYF AFAE SHAAH

ZEe HHEI A dAATAA FoF A FAR A FoEe
BA REQ Aot A 249 3L AAZ IR

2. AF ¥

1) 4<% A3 (Volume, V)
dobEel Eolrl AZFEe b s dRdARE s L dusAAE
2F A3 EY 23d 2UHABANA trackballg ol &3 4dF AAE
A 2% 2 2F4 AodF 23 AFHoE AMdHEY, ot on WA
< €3 A& pixeldl BA HHo T pixeld) & FAA Al @&
ojtt. AAL Z Ao dAA dAAZ FA(slice thickness)& F3tx
°]& # ¥ (integration)dt] A3ttt
ol ¥otF ¥ AL ohEF 2.

V = Ai-Ti



Fig. 1. Diagram showing the method for measuring maxillary sinus

volume from CT scans

Fig. 2. Diagram showing the method for measuring the size of maxillary

sinus from CT scans



olge] b9 AF FEES AFNA AYF AAHAY AL detruA
A

D ¥¢ Z=H(Transverse width, Tw)
AtEg M A RAFE Fdd AA}DFAAE AEEe HuUEF
o HxHE QAT "ol FAHHAUY

@ A¥F Z7(Antero-posterior width, APw)
FTY gudel A g FH FHo] He HY Aol FHI}AUT

® 49%% 314 (Vertical height of the maxillary sinus, Vi)
detgol Hol7l AFAse M s dRGARH JH 3 dEzix g
AR Frollt @AY Y] FAE A

2) A= (Degree of symmetry)
H3 dAZE S AAdFY AFA F ¢ & AZA dF F¢S
AS ) zlole] YEEHZ HO3HT.

A = (Degree of Symmetry) = l]lfaic( Ié Il‘f;)l x 100(%)

3) 48 B8A
daEe AH, g FH, AF FA, 239 AFF AZAZRY 4@ #wA
€ Hrista, B¢ AHH veA A AFA7 A 43 dAE 44 ¥
7het ot

3. ¥4A9

dots 4 AEXY Ad 2 F9E FAA4 Aole #Z Student’s t-test,
paired t~testZ H718A 1, 4 AFA FN A# A, F4F AR} 2A
2 w733 A# #AE Correlation analysis® A}



m. 94+ 483

7t e @& FotFe A7) vw

g mE ¥gF ¥Y T3, AF T4, 1, A yIgH EEUAE
¥ 29 Zo. A #AQlel A4E T F3, AF XA, 2739 HIFH ®
FHAE 47 2833£538 mm, 39691395 mm, 46.60+530 mmH o™ A
PGS FFAAE 21901699 cm’ Ao

Add & FH, 173, AHe HIFFH EFHAE JI FTHAAHE X
29.67£6.18 mm, 9 27.18£435 mm, HF F3 L A 4067£453 mm, 92}
38861323 mm, 173 & FA 47.88£598 mm, 9} 4550+4.47 mmP 2, HH L
@A 23.76+829 cm®, SAHE 1898477 cm’Th MHL MA@ YA A A
o} AEFA A JEzte] FAFZH LR FAHUE Aole ARX2H(p>0.05), At
Ho 2 FAt e vl g 2 FFE BUAY AFANe AT FAE
Aoz FAAGJE Aol7t AL EA7E ARG 2 FE BAR(p<0.05).
Table 2. Mean value of transverse and antero—posterior widths, vertical

height and volume of maxillary sinus and statistical

significance according to the sex

Male (n=42) Female (n=53) Total (n=95)
significance
ME=SD ME=+SD ME=+SD
Tw (mm) 29.67%6.18 27.18+4.35 28.33+5.38 NS
APw (mm)  40.67+453 38.86+3.23 30.69+3.95 NS
Vu (mm) 47.83+598 4550+4.47 46.60+5.30 NS
V (cm?) 23.76+8.29 18.98+4.77 21.90+6.99 *

n : number of maxillary sinuses

ME : mean average of parameters of the maxillary sinus size

SD : standard deviation
*  statistically significant difference at p<0.05



. #95d 4E s A7) v
& wWe FotF Yyd L3 HAgH EEUAE FF 28484543 mm,

+% 27491566 mm, AF Z3L F3F 39441397 mm, 5 39.38=391 mm,
17L& FEF 4633£562 mm, +F 46361570 mmiA . F4EFE AFJAANe FZ
21.32+691 cm’, $Z 2058+6.98 c®% ot

E 32 s 4 % 23, AN F9S ol HFAU}H EEFHA 4
dAE=E Ued Aot 59 AZFA AN HF2 AFANE A Aolo FIHH
EEHAE & FA0AM -0841265 mmE FHZFo] $ZFd v3 & 2 FYE
BHov(p<005), BHEFel 1 mm olHE F=A Holt U AF FHH
2738 #F¢ AFA Holo HAFHA EFUAE 4 -007£1.83 mm, 0.19*
310 mm2 43l BA%Yo2 FAYUE AolE ANTHE>005). AHAA
' #H93 dold FEgH EFUAI -0501243 cm’A o H, 93] BAGA
02 FAAUE Aot UATHE>006). ol Fo4F 27 AZNY #9373
g 3 AZN F 2 gl UE F9F AZN Aolo WRLE YW o
AEE ol 45t FuH w2 WASAHTable 3). k5l H42 RY=e
Y ETHUAS HD F7 781555 %, AF £7 3641270 %, 117 558
1387 %, AMAHL 9781623 & EF HF 10 %ol HAEE LA
Table 3. Mean difference in parameters between the right and left

maxillary sinus and degree of symmetry

Rt. and Lt. difference Degree of Symmetry(%)
MD=*SD significance MEZxSD
Tw (mm) -0.84£2.65 * 7.851555
APw (mm) -0.07£1.83 NS 3641270
Vu (mm) 0.19%+3.10 NS 558+3.87
V (cm®) -050+2.43 NS 9.78+6.23

MD : mean difference between the Rt. and Lt. parameters of the
maxillary sinus

*  statistically significant difference at p<0.05
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R 4= s 3D FR, AF R, 27, AHY F43 E #dAE RY
Fa A F, bl AFA Y F9 F@As D FF y = 087, AF £F
7 =089, 73 » =086 AY 7 = 042A A3 ZE ASH A KA
Je FF FAE E A (p<0.0001).

Table 4. Correlationship between the right and left parameters of

maxillary sinus

Tw APw Vu v

b 0.87 0.89 0.86 0.94

7 * correlation coefficiency

J

o BE ARG FohEed T3 R P Fd B4

E 5t gotse ARD dotsel YT 7, A% 273, n4AY 4w B
vehd Aolth Aebs 3 R AL BF AXD fo4de 4R vAE uy
o 4% AF(r)e 44 086, 0.87, 0.80°] A THp<0.0001).

(U

Table 5. Correlationship between maxillary sinus volume and transverse

and antero-posterior width, vertical height

Tw APw Vu

7 0.86 0.87 0.80

_10_



V.32 2 1%

AR AtEe] A% ARe) wE FdF dste] BY EEIE AAE
o v FAA g WY =48 331, Foksel e Ao 22U A
o Aotz e AUHA FBI}L $¢ AHE YrleeddzE YFHez Fasd
o, aetEe] Mo o] JAHAY o] UE AL, FAHA NS
Hzol g4 el TE EFANE Tesd B IS Avy Pt s
Rolg?,

Aokl A7)E AHAY AZFEASE ol &std 2AFHAE, ol e
A2 AFNME £F o453 A F SAZAN FH 2A{AY A
Ao Aetzo] X7} QAA(dental impression materials)E FU3te FP & UGE
o] A% AHE ZARAGPRNED g o)z 2HE 1 BRY Yolg
A ¢ & Aote BlH F4FE o)F dxFe 242 AA YEA VB
g9 AZ F AoE 9ol YT, A9k FAAHAR G o) §F FdF AV AF
oA B ARE o3 olFojFed, ¥ ugdNE Az o¥i 3
ol 220019 FAY N 259 FPAMAIRNOEZ FFA A FhEe) BE A
o AZAE AR, AYE sicgnl FALAARN S o] &3t A AoF
o =718 2AHAS. A% 4° JA sxedu HAHALE o) fRRoY A
d9ge e B2 AGY 23L& ARdAG. A7 AOE e Para
AAE o) gdte] FetE YE dFAFou, Azl ol P} aPFe
T tolzh Atk ek o)Pe swetel HAMNAIN T PO EFEIAAL v
goz A4 Aot Yot A71& AFY v Yok AT ol T uk FAA
33 FAbe W, 904 L8 A e, 89 PEAQ AdME 29 Suig W
P& (Y & 4T AL #EFEU JolMEe HRAY FEL YA 7
W3}7)7t e $m AH FREEC M= AAE A/ Aok Nowakd Mehlis™
£ 294070 AetE BF 9 Al (frontal view)® ol &3td] A% =78 2HHY
=d, 4o 43 g RuEd FAMEY FHo] PYHA AYPLEH I
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ARE tha AAo] ojMen, Ohbast Katayama®e }x=2tu} uALHA}Z o]
Aets FAE AGsHA BARHA Rt B

Koehler 5701 AA A& &40 AP L 22 S48 F2 AN
JEFA AL o gF AFH FAFL o RopdlA w3 AFHY fKo
MEIADBENBO ) 2e) sl BEE Ao ASHE FARBEEYI7
T obiy EFF F9zt= Aol Cathode-ray tube(CRT) RUE Aol HoAE
S B4 299 AAE 19 4 Jerz 1 2% AFE UL VIUHAL,
3 799 BEAL RPN AFOE ANY 5+ Yon, 55 2ZEHo]
ZzaPez AYE A2 ANY F WA HYT EF AT ALY AF
AR ATEq Tzage Y F99 FAE FFE} AFoz en
2 A5} o2 AY3m &4 FAE 290N AT & U= oxE 2
oln AP Bt AxsT AFA AT 5+ WA =AY, ¥B FHetH
QYAME ol PPoz FeFe 278 Y AFE BuHT e,
Ariji 52 1158 #x459 gud AWRDFAAL ol 43t F4F A¥e =
Atz Aol me A As%E Frstgen?, 10799 #AE] YA AN
B2 E ol g8te] FotEe ¥ B, A% T, A AL, YA
A FoE AMAE F352Y = JdE A B(ndex)Z2A Y 84S Hrtstdo
9 Ikeda®E 943Q @AH(coronal) AAJEBAAEL o] §3td FA AotF
AA % 9FA(nflamed) 44F ANFHE &3, €23 A <, planimeter2 AetF
duAde 245y Ads MHeoz AHYY. Kim 9L A4 (coronal) A
A A Z AN S o] &3t T RUFYR BATH B4 FF(cystic fibrosis) &
A7 Aots A71E AT ol ANEH wmgd. Uchida $¥¢ 204
o] A BATAAA 33 AL GFAAE 0|83 FodFe EZYPE AP}
I AeE AFL AU

AP AMNNGIAAE o] 85 AHE FAFY doe FAYY A A
¥4 AZs= FAHo] WA B® Breiman 7 AAHUEALAEL o]
g A ZAFYPo) FE3 AFsa HAAsEZTEA ¥y 43 AA7HssH
97040l AY t AFLZ o]FoXy] HEd #FVVE &5 AFTHo=EH

_12_



ob718 & Y& L5 WAHA Fenn #%en, Uchida ¢ 44 Ads
AR AAsERAReR AT AF B FAZHoZ {FAE8DAF Aol
fenz AMGEEFARLRE ZAFT AT Wyl AFsdn RudP

ARG FAINE o] &3t AL ZRZY | BY A9 &Fo] FAFA
WaleE A9 24 ex7t 24 £ Jded, o3 Lx4E dde AN EA
Aol EALAHY 9 oL AAG o¥A BAEY 29 3 (contour
variations)2 EA4E & gt 2248 Zo7] 94314 Breiman & TR £
) Z%(integration) 71YE& n¢slu, ¢B8F £ 7] (simple summation of
areas)E U3 2 AP L vnddch 2 3 AAJSIAIAE o] &F AMF
Aol glol A7t B3AE 2 JIHEH d&d 9¥9A FE Vg9 F¥A
Zole FITDTE HAolrt gdew, 238 UREY AS 9dF F3 7)Y
o ¥/ £ PhantomsE ©o]-&3te G ¢ sjHez A AHH
AA AHE vy 23 F F Atold & @Al U BusgEoH(dEA
g 7= 0.9984).

o8] ¥ A& gAY ANSEFAANA BAFH FF VYoE AFHE &
Aste Wyl 94 BFAME FE3I AYsda sdax AF99 F
A exe A ¢ YdedH, 2 998 FE A9 AREGILTE €47 84
99 AAE AT ol €22 Y aged dxn & F U 2gn
A 99 H4ga Hbg Ut AT dHARCA RRFoz ¥XFgE 4
B #5473 & H(partial volume effect)7} °}71€ F ded o2 A& 2 33 &
HALR A BA 299 gEAL AxRg 23 HAAY o 34 29 29 @
A B9 QA FH T2 A A} display level settingdl Wt 24 A€
T Qo] BAM 4 dAT AL oprh AW ol 9 s1A] A F FA
o €49 X4H $@E7 FRIDE F43A] BE Afoe 2Fo 23Y
g 2o olygl FA Ao e vEEHY § Utk WA o) BHA
2o &39 #4st JMed AL A% FALA Z2aR79 Argo] uigFs
9o ¥ <+ Q.
£ d7d w=2d AoF 279 AR He dd 3, AF £, 17, A

_13_



Ao PFFS 27z 2833 mm, 39.69 mm, 4660 mm, 21.90 cm®*@ TH(Table 2). &
AT} FASHA HTA FAFSEFANE o438t AdFe arlg =39
Arji? 5o B29 Yo A AF Z70] 4z 270 mm, 356 mmZ B A7
o us ti Fe ARE RPYEY, ol 9F L WUFY Aol ojd} Y
Z733 AF ZAH L 2A4ste 3y, 3G SEG PP Zo), FATY ti
S 9% BX S BE¥HQ Yo A% Az YZPT ¥ Anji 59
2w Aots A FFRE 147 cm’QT, Uchida F90) 339 Hatsigzal
Aoz 243 AtFE AL 136 cm®2A, B 2 A7) vl3) FA Ul
] £8 9o 71&d 9902 9% Axn AdEn. 1Y AW Austd
AL ol 83ty 25 MHE ZAF lkeda'®d ATNNE FA3E AHo
205 cm’ZA B A7 A% AFHE BG AA AXFAZo|U A6 A
A ALE 718 23 AFEPPPIVY 2w Yo 7 20~271 mm, A
% Z7 301~354 mm, 7 280~380 mm BHHYZ, AP % 80~200 cm’
A2 B AF A 3 He £AE BT AT o] ATES U E
At ol AetEo] o}y AF wA UE Aoz TEH glo] B A
Fo ABHog uwrlE Pt YZArh Hxdvl PAMAAF T ¥
ZEAYAZE ol gt T2 AY AGFe AVE 2 1 0P A7)
e 49 Aots W2y AF Z70) 337~341 mm HHE & A7} o=
= H&% 2A7g By

AT Ats A7) Aol Folry) A Y& A, AF EH, 17, A
Ao A me PYFgE v usHHTable 2). 39 F3 L F2 2967 mm, 9
A 2718 mm, A% EAL $A 4067 mm, A 3886 mm, ZAE FA 47.88
mm, 9% 4550 mm, AAL G2 2376 cm’, A2 1898 cm’yom A H oA
Aaze] $A%HZ FAYJE A7t ANT AV dARY 2 FL B
H(p<005). AT Y= Al AZANNE Aol w3 Fae A&7 A
o2 b B AL YAAT, ¥z FARH L FA4HAE AolE AN
Hp>005). Y% AFME gAol YR AotFo] At AAE Budy
oUT® grpo dfed MW JEzld FAGHoZ FAYTE ol Ba

o
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g1 QA P B a3 dorge AFNT JEzte] FAGH
2 F94%0E AUt AR, UnR] AEFACdME FAFHE AU A
ol oy FHHoE FAst AR 2 £ vyt olHG ARE 3
o}go) Ao AR FA AY| AN AV} F, G} BREA 57 BB B
A7t Qobe 2me? ooz ek Aetse AVE wYg¥PE
Neivert®s] 97 ZA#E wgszn Yotz & 4 gtk

B B dFdME Z93te] Aots T7)e o)& HrMEAEE(Table 3),
$zo AZRAA FZ9 AZNE ¥ ol AR FEUXNE o =3
-084+265 mm, AF £ -0.07%£1.8 mm, 27 0.19%+3.10 mm, MFH -050%
243 cm’@th BARACR PU ZHL A5 BARHoZ FANUE ol
7b QAL (p<005), UM A AZAqME F43td FAGHLE FAH0E 2
o}7} ANUTHP>0.05). AT g EAN Hoztd FAGHoE FIHUE
o7k A E FH$E Aole] HF ol 1 mm ©|FHEN Aol A|4FHoE 9
gatA A4EE8 F UL A Aoje olldenmz AA YAAHY BHANA
A ouglE Aol otdtn AAYT & AZXX H93} Aolg AU v
€2 Hrter] A3t HAEE o83 eul(Table 3), AT F 3 AFA
Z & gol dY F$A AEA Hole] YR L2 P FLE] A9 o
AT WFRS Y& 73 78 %, AF 7 364 %, 274 558 %, AP 978
%2 2% HT 10 %olule HATE By AHAN G A U A 7
Zte] Holg FHA AHL vy dEclHdn AZEd. g A+ AdFHe Hu
8 me ;s o]Pe AFqM FtE WEHe AF o] FZAN $Eng
e A% wAdow, Arji $¥% Uchida 5% wtzw Aots Ju Z73, A%
Z7, A 25 A5 FAZHOZ FA4AE Holst YU

% F¢ AZAY 48 BAE F71Y AFN(Table 4) BE AZAAA &
e A% BAE BYoH, YT FA, A% =73, 173, AHY FH$ A3
T ABASE dF y=087, =089, =086, »=094°IQAct. FH Ariji 59
FAXNE £ AT FASA AYF5Y BE ASHNN FHSAo FARHe=z
#oAE 48 BAE 2@ S EA =067 AF EA =079 nA 7
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=0.73; AA »=095). X% Schumacher 57 W= A A% 3o 297+ A
T A7t 04924 @2 4 BAE B, ole dF FESFI/ UF AL H
o 713 AHAst oldrt AAXY. B AF A AgF FE ASX0 F94
Ae AF FBAS JJLER2 FH4F AdFY 2V|E vHlaFozZA Jd4F A7)
of 4&&E A & & od uAAHA AodE WHoIY KA oL &)
td =80 @ £ A& A2 AT FFAH 4 FAdFE A9 FgF
HAHol AR FATAHOZ FHUA FARow, HEY HFded &A9
o)gZ A FAEZET FAT AEE 4T Ao AU BuE Ikeda®]
dAFE ol#EF steAE AAHFE Aeolgt & F Ut

AetFel A7) AFXY dd FH, AF FF, nHo] AFH A= 9GS
dolr7] Y3t A 4 BAE HIH A (Table 5). I 3, AF %
7, 17 2% AF¥F FATHeE FA4%0e 4P FAM AN (HH G F
@ AT FBAST =086, AHH AF FHLY ABAF =087, AH}
Al A@AS =080, p<0.0001), °lE Arji 579 A7 AJAHH Yo
Aol ZEAT =082, A AF ZATY A@AFT =073 KA
, Uchida $%®¢] 47 2d(ANA3 Y2 FAHTY FAASF =07, A¥H 3%
Azte F@ASF =05 =¥t
2 dFdAe @A 7B v FdFo|dAE Y AHFH SAYPelHn ¥ A
AL G FA S ol &3ty =< A A HdFE AVIE FH}AS
b, AaAstgFARe] QdH ez FE3I FFatt duigte S U AAY L
A AT £ ot BT E AT AAE 2719 FFJEE FJUhEA R
7] ol FF o] o i Reo] dasteEe AHEdY. B fo 2 ulA
A3 e AdFg udez AdF IAVIE SR E ATFAAM AAGE
2dE 2719 ARG vlugo N Aoty Ao dAZ AaF A7 AR
v FAAY 93979 AT E J/HE Havt S ALoE yzdr.

AgHo2 #FU AN AUY AdFES AP AvHoz FAst A%
of vl&] ta & Aol UM, FTde D TAHE AYsta BE ASH
A FYANE Aot e u AFA EF FLAed FAdAUdE A B4

S TR R

3
fr
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7 ARG A BEoz gdEe Aol G4 BRI F4F 2
719 %S A & J' od vAZAA 44T FHolY ¢{Y o) ¥FE G
3 2 UE HAeE Asdd. B AYF A YA A AFALA 3F
wdsle A @A Ueng FdF FF R 270 aW AFYE € AL
2 44 F A& Aol
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v.d &

A

AR 204 o] BFA FF A FSEY IS A, AF F4, 2F S
At FHE 7 H AT 44 AFA FSE AHH Ee FE EA
H7rstn, A, FE FAF 2719 Aolg GolroEH 33U AF 4
ot 2719 EEXE AASA Ut 19979 247 H 1999d 7€7kA] AA
gn AFAEEY AIPPAA G FARSIAIE BT 204 o) A
g2 T AdFUe 59 S80Iy FH(septa)e] 3L, FHOY AT, TF
o WHlE glon, dAHoz A¥ HUY Lol dUARY T T2
go] Q& 529 AT AF: 2584), F /T FLGF HAHGEIAAE
ez FFHo2 1 F, BA g3 e AFE AU

o i

=

o of of

L AA dds 32 7, A% £F, 173, AH FIF@FS 4Z 2833 mm,
39.69 mm, 4660 mm, 21.90 cm’Qth ¥ AZ BB 2E Awvyoez gAst
Azte] v ohh 2 AYo] dUew, £ 2L nAHAME 4ET FAE
Ao 2 o4 Ude Aol7l A2, MFAME FATHLE FAAUE A
°]7} A A (p<0.05).

2. 94 Xolg R AohF AF £F, 13, AHAAN FARHoE {94
AE Aolst den, g FAAA FARHoE FAHJAE Aol7t AN
o (p<0.05), 2 Aole FFEFE 084 mmAtt vl AF ¥E =¥ F¢33
o FARALE Fgdde A# BATT AAHP<0.0001).

3. AetEe) Yo £, AF A, 1AL EF Aot AH} FA%He=
FYUE 48 BAE 2ATHE<0.000D).
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28z U A 499 AAF L AdTde AdFHoz FAV 47
o Hl& & & Ade] AN, HLLdde JD FHE A ZE AFA
A BATZHLR FAAGJdE A7t flden, ¥ ASFA BF 53T F4431
T 2% #AT AR wHA HEoz AoFe HAAGFolY A%l BFET
B AgdE A7) %S v 5 e oF AdF oy & ojdE A
Zta) € & A& ALE Algdd BY AYF AAFA UmA A AFX304 7
Zt fAAUE AR BAV Jddenz AodF 3 @ e AW AIA: &
Aoz 4AE + A& Aol
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Fig. 3. Maxillary sinus outlining traced with trackball on CT viewing

console

Fig. 4. Linear measurements of the maxillary sinus made on CT

viewing console
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ABSTRACT

Measurement of maxillary sinus volume
using Computed Tomography

Chang-Hee Park, D.D.S.
Department of Dentistry,
The Graduate School,
Yonsei University
Directed by Professor
Chang-Seo Park

(D.D.S., M.S.D., PhD.)

A standard value for the size of the normal maxillary sinus is important to
evaluate the state of the maxillary sinus, as well as to precisely reduce the
maxilla and to evaluate the results of an operation involving the maxillary
sinus.

This study was carried out to propose a standard value for the maxillary
sinus volume of a normal Korean adult by measuring the width and height of
the sinus and analyzing their correlation with the sinus volume and the
difference of the maxillary sinus size respectively between sex, and on the
right and left sides.

Fifty-two patients{(a total of 95 maxillary sinuses) out of adult patients
aged 20 years or over who had taken CT in the Department of Dental
Radiology, Yonsei University, Dental Hospital, between February 1997 and July
1999 who were without specific symptom, prominent bony septa, fracture,
inflammation, tumor, clinical asymmetry and no history of orthognathic surgery

were retrospectively analyzed.
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The results were as follows :

1. The mean transverse width, antero-posterior width, height and volume of
the normal Korean adult’s maxillary sinuses were 28.33 mm, 39.69 mm, 46.60
mm and 21.90 cm®, respectively. In all four measurements, the mean values in
males were larger than in females. There were no significant sex differences
in the mean width and height. However, in the mean volume, a significant
difference was observed between the sex(p<0.05).

2. In the mean antero-posterior width, height and volume of the maxillary
sinus, no significant difference was observed between the right and left side.
In the mean transverse width, however, a significant difference was
observed(p<0.05), but the mean difference between the two sides was 0.84
mm. All four measurements showed a significant correlation between the right
and left sides(p<0.0001).

3. The widths and height of the maxillary sinus all showed a significant
correlation with the sinus volume(p<0.0001).

Conclusively, in the Korean normal adult’s maxillary sinus, males tended to
be larger than females. Except for the transverse width, all of the
measurements showed no significant difference between the right and left side,
but significant correlations in the four measurements between both sides were
observed. Thus, the overgrowth or undergrowth in the unilateral maxillary
sinus may suggest a certain pathosis or developmental abnormalities in the
maxillary sinus.

Also there were a number of significant correlations between the width,
height and volume of the maxillary sinus. So, we can expect that maxillary

sinus volume is also large if the width and height are large.

Key words : Maxillary sinus volume; Computed tomography; Standard value
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