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II. 97 g4 € 3y

1. 97 g%

£ 1595 normal occlusion groupl. & A AsFFA TtHTable 1).

(1) ANB: 2 £ 2° (2) SN-MP : 32 + 5° (3) #| I5F Angle 7% 2 7Ax #
A, (4) £ g4 L 52 A 1-4 mm, 5) A3HFXZ AL Jx9 A

o] gl Ak (6) Aokt F3te]l 1 mm olste]al FAo] 3 mm °l&tel 2k, (7) ©]

=

e
>,
>,
Y,
ol
o

Fe}7)

Aol WAARE WA ohIF A, (8) FFFNt 5]

CT & Hispeed Advantage(GE Medical Systems, Milwaukee, WI, USA)
E o] g3l 200mA, 120kV, scanning time 1%¢ Z7A 3ol 1 mm slice

thickness® #< & Sit}.



1.2. 384 Mg

2012 149 1948 20149 29 2897k AAdigtnl A ojshyd ag st
SLodoretue ks WA 184 o] o] W #Ak 8164 o] oA &
T (D) 9% 9 SE FRrARAPIAR AL Aok 244 Atagtes e
ZHSN-MP > 37°), (2) #2970 : 0.5 mm °]3} (3) A3UTAE AL %<
dEol fle A (1) HIA SFeteradgelrt gle A, (5) oldd wygAss
LA ol A, (6) el 5713 A 9 ofetdl 71F ol gl AE

date] o5 wHsh= 157+ open bite group 2 A4S

rr

CBCT 94+& Alphard3030h (Asahi Roentgen Inc., Kyoto, Japan)E ©]-& 3l A
field of view 20<17.9 cm, 80 kVp, 5 mA2] =7 3}l voxel size 0.39 mm, =&

A7 1722 959

Table 1. Characteristics of the normal occlusion and open bite groups

Normal Skeletal open bite
occlusion Malocclusion
P value
Measurement n=15 n=15
(M=7; F=8) (M=7; F=8)
Mean (SD) Mean (SD)
Age (yrs.) 21.2(2.7) 21.2 (4.76) NS
ANB (%) 2.7 (1.66) 3.4 (4.08) NS
SN-MP (%) 33.6 (3.91) 41.9 (4.08) wx

Independent t-test; *P < 0.05; **P < 0.01;NS, no significant difference
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Table 2. Description of cephalometric measurements

Measurement

Description

Anteroposterior
ANB (°)
Wits (mm)

Body length ( mm)

Overjet ( mm)

The angle between A - Nasion - B

Perpendiculars are drawn to the occlusal plane from points A and B. The
point of contact of these perpendiculars on the occlusal plane termed AO
and BO. The distance between point AO and BO

The distance between gonion-menton

The distance between the most protruded surface of upper and lower

incisor buccal surfaces, parallel to the bisecting occlusal plane

Vertical
SN-MP (°)
FMA (9)
SN-PP (°)

PP-MP (°)

SN-OP()

AFH (mm)
PFH ( mm)

Overbite ( mm)

U6-PP (mm)

The angle between the line sella-nasion and the line gonion-menton

The angle between the line porion-orbitale and the line gonion-menton
The angle between the line sella-nasion and the line posterior nasal
spine-anterior nasal spine

The angle between the line posterior nasal spine-anterior nasal spine and
the line gonion-menton

The angle between the line sella-nasion and the occlusal plane

The distance between anterior nasion-menton
The distance between sella-gonion
The distance between the upper and lower incisor tips, perpendicular to

the bisecting occlusal plane

The length of a line perpendicular to the palatal plane extending from the

palatal plane to the mesiobuccal cusp tip of the maxillary first molar




BB Height

Fig 1. CT measurements — Craniocaudal values. C—C height; craniocaudal height,

BB height; basal bone height.

Fig 2. CT measurements — Mediolateral width, anteroposterior depth. Dotted

line, measured axial section line.



Fig 3. CT measurement — Cross sectional area

CT #9
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23 dojzxl 9AS  digital imaging and communication in
medicine(DICOM) 34 2 A% 3 3399 J4E4 23392l InVivoDental ver.

5.2(Anatomage, San Jose, CA, USA)E o]-&3] A3},

713 W (reference plane)o % ZAFWH(axial plane)ol#4] Frankfort horizontal
plane¥} Hd3t Av=S Ay HHEES  HAASAY. AW (sagittal
plane)o| A& Awv]=3 F8|=L X }al horizontal reference planed] <23k
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FAANA  o]FoFY. olE Fd FHFH 72 3709 craniocaudal
valueE 9 A ®th(Fig 1). : Craniocaudal height(C-C Ht.) between 1st
and 2" premolars, C-C Ht. between 2™ premolars and 1% molars, C-C

Ht. between 1°" and 2™ molars.

2) Aot FAFE A JAE =olr AdeAY b w2 A=
HACZRE 7 X3+ Alole] A xIEF7HA| ATE FA%L. ol&
Z28 #H9$= Z+ 37019 craniocaudal SHAE 9A HAukFig 1).

Basal bone height (BB Ht.). between 1st and 2" premolars, BB Ht. 2™

premolars and 1% molars, BB Ht. 1°' and 2" molars.

3) AetEo Wel= E(mediolateral width) : The root of zygoma 0]
ge] F4WeA Wy Ve Huy HYS Hu FHES S ol s

E8 #F9= 2 1719 mediolateral =X E A4 Act(Fig 2).

4) Aotz A ZuHl Zlo](anteroposterior depth) : The root of zygoma 9]

i

o FAWAA A NE Ut BAE Ao 35S

A

gett. ol &

=38 9= 2z 1719 anteroposterior A XS 4A "} (Fig 2).
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2. ARAFE, AR NLIFE ASFEY um

2.1.

e

B ERFAPPAAD AS 2

Table 3. Overall comparison of cephalometric measurements between the

normal occlusion, open bite groups

Normal Skeletal open bite
P value
Measurement occlusion malocclusion
Mean (SD) Mean (SD)
Anteroposterior
ANB (°) 2.74 (1.65) 3.46 (4.08) NS
Wits -2.98 (2.2) -3.74 (6.86) NS
Bodyv lenath ( mm) 83.27 (6.02) 80.2 (4.99) NS
Overiet ( mm) 2.5 (0.68) 2.76 (3.93) NS
Vertical
SN-MP (°) 33.67 (3.91) 43.58 (3.84) **
FMA (°) 24.42 (3.86) 35.35(3.67) *x
SN-PP(°) 11.17(3.08) 10.2(3.00) NS
FH-PP(°) 1.92(2.26) 0.98(2.67) NS
PP-MP (°) 22.5(3.81) 34.37 (4.14) wx
SN-OP 19.1(5.3) 23.4(3.5) *
AFH( mm) 136.44(6.42) 140.4(9.37) NS
PFH( mm) 91.3(6.98) 82.62(7.92) *x
Facial Heiaht ratio 66.84 (2.91) 58.75(2.54) **
Overbite( mm) -1.53(2.02) 2.27(0.98) **
U6B-PP ( mm) 25.93(2.40) 28.3(2.49) *

Independent t-test; *P< 0.05; **P < 0.01;NS, no significant difference

_13_



Adagha st AR Abololl M A ASA M= FoabE glivh A

Wit gAmgael vl wHHwal stepdw Aol AWl 54 %

s Bolvh el BARD SN-PP, FH-PP= 7 o Abojel A fojabs &=

o] A e¥sktt. et A9 Ax 1A (U6-PP)S M gelA frolatA 7t

2.2. A3 d3EY 4 A5 TH

Table 4. Overall comparison of CT measurements between the normal occlusion

and open bite groups

Normal Skeletal open bite
P value
Measurement occlusion malocclusion
Mean (SD) Mean (SD)
Anteroposterior
Depth( mm) 37.87 (4.92) 38.38(3.03) NS
Mediolateral
Width( mm) 29.31(3.39) 29.02(3.56) NS
Craniocaudal
M1-M2 height( mm) 36.67(5.61) 40.47(4.7) x*
PM2-M1 height( mm) 34.74(4.76) 39.01(5.46) **
PM1-PM2 height( mm) 29.18(5.27) 32.13(5.3) *
M1-M2 bone Ht.( mm) 11.47(2.87) 7.0(2.04) *x
PM2-M1 bone Ht.( mm) 12.04(2.97) 8.28(2.72) *x
PM1-PM2 bone Ht.( mm) 16.42(3.07) 12.16(2.62) wx
Surface area( mm?) 1187.61(232.5) 1390.1(251.8) *

Independent t-test; *P< 0.05; **P < 0.01;NS, no significant difference
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50 T ¥
KK
40 *

30

M Normal

sinus height(mm)

10 Openbite

#716 #6615 #5414

location

Fig 4. Comparison of maxillary sinus vertical height. Black, maxillary sinus height

on normal group; Gray, maxillary sinus height on open bite group; #7°6, measured site

between maxillary second molar and first molar; #6™5, measured site between maxillary

first molar and second premolar; #5°4, measured site between first and second premolar.

Independent t-test; *P< 0.05; **P < 0.01
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20 4

*%
x %k
l o Normal
7 Openbite
0 -

#7"6 #6715 #5104

bone height(mm)
[ [
o o

1 1

w
I

location

Fig 5. Comparison of basal bone height. Black, basal bone height between upper
posterior teeth on normal group; Gray, basal bone height between upper posterior teeth
on open bite group; #7°6, measured site between maxillary second molar and first molar;
#6"5, measured site between maxillary first molar and second premolar; #5°4, measured
site between first and second premolar.

Independent t-test; *P< 0.05; **P < 0.01
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E 40
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2
o 30 -
T
~
==
g 20 B Normal
@ Openbite
£ 10
@
0

M-L A-P

Measuring dimension

Fig 6. Comparison of maxillary sinus mediolateral (M-L) width &
anteroposterior (A-P) depth. Black, maxillary sinus width on normal group; Gray,

maxillary sinus width on open bite group. Independent t-test; *P< 0.05; **P < 0.01

1450
1400
1350 -
1300 -
1250 -
1200 -
1150
1100
1050

*k

W Normal

Openbite

cross sectional area(mm?)

measurement

Fig 7. Comparison of maxillary sinus cross sectional area. Black, cross sectional
area on normal group; Gray cross sectional area on open bite group. Independent t-test;

*P<0.05; **P <0.01
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Abstract

Maxillary sinus dimension and pneumatization
in skeletal openbite patients

Jesung Ryu

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Chung-ju Hwang, D.D.S., Ph.D.)

The open bite is one of malocclusions associated vertical skeletal discrepancy of
jaw, which arises below the cranial base, which often needs surgical treatment. The
cause of open bite malocclusions are related to craniofacial genetic factors and
the environmental factors. Skeletal and dento-alveolar characteristics in patients
with anterior open bite malocclusions include long lower facial height, steep

mandibular plane, vertical growth of upper posterior teeth, obtuse gonial angle.

The maxillary sinus floor is composed of alveolar process of maxilla and hard
palate. The growth and development of maxillary sinus is associated to maxillary
structures, maxillary posterior teeth and eventually skeletal malocclusion. However
the reports on relationship between the development of maxillary sinus and

malocclusions are limited.

The purpose of this study were 1) to compare open bite patients with normal
occlusion adult about relationships between maxillary sinus floor and maxillary
posterior teeth. 2) to measure the size of the maxillary sinus using computed

tomography images. The result were in the results were listed below.
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1. The open bite group had statically significant difference in pneumatization of
maxillary sinus floor. More vertical pneumatization of maxillary sinus floor

was observed, compare with the normal occlusion group (P<0.01).

2. The open bite group had statically significant difference in basal bone height.
Less height of basal bone was observed, compare with the normal occlusion

group (P<0.01).

3. The open bite group had statically significant difference in maxillary posterior
alveolar height (U6-PP). More maxillary posterior alveolar height was

observed, compare with the normal occlusion group (P<0.05).

4. The Distance between the maxillary sinus floor and interdental basal bone
was most close between maxillary second molar and first molar. The distance

was increased gradually to the mesial.

The skeletal open bite in adult is vertical discrepancy. The open bite group
characteristics include overerupted maxillary posterior teeth. In addition vertical
pneumatization of maxillary sinus floor was larger in open bite group than normal
occlusion group. On the contrary basal bone height on maxillary posterior teeth
was smaller in open bite group. In planning of the camouflage treatment of
skeletal open-bite patients, this result should be consideration, in addition to the
periodontal evaluation of maxillary posterior teeth, so that intrusion of the

maxillary posterior teeth can be done if needed.

Keywords: skeletal open bite malocclusion, sinus, pneumatization, adult
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