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[ABSTRACT]

[Introduction]

Skeletal mandibular prognathism can lead to masticatory disturbance. In previous studies of
skeletal mandibular prognathism, the proximal bone fragment of mandibular changes positions
early after Sagittal split ramus osteotomy (SSRO). Also, it has been reported that differences in
the remodeling of the mandibular head surface due to changes in chewing pattern and differences
in chewing pattern before and at 6 months after SSRO compared to before surgery. In addition, it
has been reported that Increase in masticatory efficiency and maximal occlusal force by
postoperative chewing exercises. However, there are few reports on chewing pattern, Dental arch
dimensions, and Condylar head position after dynamic orthodontic treatment, and the effects of
early postoperative chewing exercises. Therefore, the aim of this study was to clarify the chewing
pattern, dental stability and condylar head position change after orthognathic treatment, and the
effect of early postoperative chewing exercises. This study was divided into two parts, Study 1 of
Effect of Chewing Patterns on Dental arch dimensions and Condylar Head Position after Sagittal
Split Ramus Osteotomy and Study 2 of The Effects of Chewing Exercises on Masticatory
Function after Surgical Orthodontic Treatment. Each part was conducted separately.

[Materials and Methods]

The Gnatho-Hexagraph III (GC corporation, Tokyo) was used to measure masticatory movement.
The chewing patterns was classified as Normal pattern (N pattern), Reverse (R pattern) or
Crossover (C pattern). 3D digital scanner was used to obtain 3D data of dental models to measure
the dental arch dimensions of the upper and lower, and computed tomography was used to
measure the positional changes of the condylar head of mandibular. In Study 1, 10 patients (mean
age: 26 years and 10 months) of skeletal class III (ANB<1.0°) were divided into two groups: N

pattern and R&C pattern of masticatory pattern at least 2 years after the end of orthodontic



treatment during the retention period (T2). Then, Changes in dental arch dimensions and condylar
head position in the upper and lower dental arch dimensions using the Wilcoxon rank sum test. In
study 2, masticatory function was measured in 19 skeletal class III (ANB<1.0°) subjects (mean
age: 27 years and 10 months) and 10 skeletal class III control subjects (mean age: 31 years and 9
months) before SSRO and 6 months after SSRO.

[Results]

The R&C pattern was maintained in 60% of the patients during more than 2 years retention
period. In the dental arch dimensions, the maxillary irregularity index of R&C pattern showed a
significantly larger than N pattern after more than 2 years of retention. In the condylar position,
the upper distance, between the condylar position and mandibular fossa of R&C pattern was
significantly smaller than the standard value. Chewing Exercises after SSRO changed the
chewing pattern to N pattern from R&C pattern in 60% of the patients, however 21% of the
patients in the control group did not change chewing pattern.

[ Conclusion]

N pattern is related to the long-term stability of dental arch dimensions and condylar position,
and N pattern could be obtained by chewing exercise. These results suggest that chewing exercises
after SSRO leads to long-term stability of the dental arch dimensions after orthodontic treatment

with SSRO.
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TUYT, 5 AR, KREEHEE, REHEeE & wa R84 sH L7,

@OOFHANX, STL 7 — & T3t L7 A OFH N R/ RE/2 728, BT VXNV /) X
Z (MAX-CAL, Rt b3, #@)Il, /M AEY 0.0lmm) % HWTEHIL7Z,
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D) D2 TNV—TI0000, Bt ABEEREZIT o7, T1 206 T2y (28T 5 5
FRED 2L, B XY T2y O FHEEICKTT 5 FHHADAL E BIfR 2 M EE) /S & — B
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WHIEHRRE, TN O &S L OMHHER) % — L DI DWW T, #EBRE R
B L OVHIE e S CREAME & tefeiait L7z, #5t> 7 b (JMP14 Statistical Discovery,
SAS Institute Inc, State of North Carolina) % FV>T4T 572, Shapiro-Wilk IERMHFREIZ &
VD, BREOEEARAMOEMMEZ MRS Lo, ISR L OV i 02L& Tl
Wilcoxon rank-sum test Z{# f L7, F7=, MHMEES) % — > D2 Tl Fisher’s exact

test ZfHH L, AE/KUEIIP<0.05BLOP<0.01 & L7,

[R5 ]
B 1 SREHIR T O RBIZEMEIZ OV T
NELMR I X & —  DEAL
WHIg R 2 — o DZEAIZ DWW T, T1 T 5 4425 N pattern, 5 447 R&C pattern Z 7~ L7,
T2y Tl% R&C pattern 7> Npattern (2 2 #4232 L L, N pattern (X571 6 44, N pattern ©

R&C pattern |Z 1 £ 32 {L L, R&C pattern (35514 4 & 72 -7, (Fig. 8)

FETY E-

BRHHIEH O T1 206 T2y ~DOIHNE 2 — U BIOFHAE Z Table 1 (2, T 5 O L&
% Table 2 (2R L7=,

KRR DAL B TlE T2y T N pattern D 6 D [3-0.4~+0.4mm & K& 7228 L %R0
72inote, Fiz, T2y T R&C pattern 275 LTV A & OIIIER] 1 ZFRVNT, —0.3~+0.3mm
ERZ 2 BAITRO 72/ > 7=, T1 T N pattern 7*5 T2y T R&C pattern ~ & 224k L 72 4E
B 113 LR MRS CT-1.1mm ORRE Y 2807, KEHEMEEOZ(&ETIE, T2 T
N pattern @t D |F—0.5~+0.5mm DOZELETH Y, T2y T R&C pattern %7~ L72 % DI
—1.3~+1.6mm & N pattern [ZHA_E(LEDPRKEVEHT TH -7, WIISEROE(LET

I%, T2y C N pattern D & D [3-0.4~+0.2mm OZ L ETH ¥, T2y T R&C pattern Z 7~ L 72
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# D1FE~0.6~+0.9mm & N pattern (ZHEA~ZALED K EVMER TdH o 72, Irregularity index
DAL E T, T2y T Npattern D & D[F+0.1~+0.5mm DL ETH Y, T2y T R&C pattern
Zos L2 6 O1F40.2~+1.2mm & N pattern (ZLE AL EN K EWEB TH - 7=, £72, T2y
T N pattern & R&C pattern 5 DS FHAIEE OL{LE 2 HFHFANCHIR LT & 2 A, |

FAD Trregularity index (235 T R&C pattern 23 EIZ R ZWFER & 72 -7, (Table 3)

THEIKT 2 THEDOMBEDE/L
T2y O FHEHS D T S O PR 2 G EB) < 7 — B THl &2 1T~ 72
(Table4), Npattern TlE R&C pattern & tb#Z L Anterior distance TlZ, THAME & F5HIA
DOERBEIZ KX 72751372 /7o 7=, Upper distance TlE, N pattern (2K WMEMAINH - 72,
Posterior distance Tld N pattern & R&C pattern TZETR O LR o7, 72, T2y TDO
N pattern & R&C pattern [i] COLL#E TlE, Upper distance (2330 T R&C pattern 234 E (2

INSVMETE] & 72 D) RITRTIEAEE 9205 N pattern KV BN -85 R & 72 > 7= (Table 5),

BF3E 2 : THME b L—= Z A IEISHERIC B x B
Ty 7 ARHEEE

TEADNE) %R THE b L— = 7T 5.8mm + 4.2mm, XIS HEET 6.2+ 52mm T,
A 72T 2.0mm LU T T o 72, Tom ([Z351T 2 FH) ANB A EITmEECA BEZAEITRD b

7273 7= (Table 6)

H MR EEEE D 0T
TO & Tém THAMHERE D /0TI X N 21T > 7= (Table 7), WHMGEE) ¥ — 1%, TO
MDD Tom (W TG R L — =2 ZFETIX 60%, XF8HE T 21%0 55 75 N pattern |2

HEIZEAL L= (Fig. 9, Table 8), MW h L —=> 7 BEOHEREEIT 2 > o —/LiE
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Ll LA BRI A R LT, IEEEAECIL, KA B OIS FL—=2
BEAS 2 b — VB & Bl L ORISR DT, MBS B L OV % BEET

IR EETRD NI,

EALE A K O THEDOMEELORE

WHHE R L— = 7 REICIIT D SSRO #OIEAE D TO 225 Tém ~DIENL & 7~T
(Table 9), Lp IFAMAI, AR, BN 0.1 972, Cp 13SMAI, BRI 0.1mm, FiNZ 0.2mm
T, An [ISMANT 0.1mm, EANC 0.6mm, 51T 0.5mm Z{k L7z, F7z, HFHIEMEI,

oy hur— AL ORMICHEEZITRO LR o T,

PREMRF ORMIZEMEIZ OV T, T1 205 T2y (25T T, N pattern O BFH DO FEIA 38
MUz, ZOfERIL, Okada 5 P[FEEEIZ, SSRO 12X HRED LI L v, IHHEEE) <~
—UMIEFIZRE T2 EE R LTS,

T2y (23 T, N pattern (£ R&C pattern & iz U, KE M RIIEEE, wFEREL LU
Irregularity index OZALEND7RVMERN A Sz, BES X, BEBITRITT S O
BRNT TA T 4 T EA T OHGEE AT 2 LT, FEHRHEENBFRICENL T 5
EHAE L TR, MHEES) & KA RIEAICIZEMR N S B, ARBFTED K IR O
R Tl R&C pattern & fh#E L N pattern (3£ R 0 VD 7RWMEE & 7p o7z, 06 OFER
726, N pattern 73 SSRO % DO K DO IEFHER L OMBER Z MR35 2 & ¢, KHEEM
ERDECEDDIRWGER E oo Tc & X BIVD, F72, Little L IEH BHE BT
HEIEIRREOEE LT, WAIRBROBONHRES N TWD, Lo, KIFETOHR
FIRBROFERTIZ, 104D 55 EFHT 44, FHT6 HlOEINERNEIML THY, E

HEKEOBIERREOZL L Bigo Tz, Thbid, SSRO ZAT o o F &M A
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FUEICRA OIEREEL L B 2 Bl D,

TRHEE & A OALERIFRIE, R&C pattern & Ll L, N pattern Cli g 72 B % £
RN o T, FHEEORBGMOEIE, 2 6 »HG 1 FEOMICZET 5 Z &N
WG SN TG 422, 2 2T, AR T, THORBLIROZLNEZELTNDEE
ZHiILD T2y IZBWTC, TN OGH &21T o7z, HF 20, SR 2R b0
RIEBSEFE O T HHIAN 27 BIfT = v 7 AP EEIC LV RFE L, £OH T Angle
Class IO FHHEANILIERBEHE L 0 AR IR K E D oo & L, HHIERIERER S %
Bl &K T AREMENE O EHE LT\ D, D7, itk TEATERL & I ES) <& —
> ORI OV TR 21T 572, Arieta-Miranda & "%, IEH 72 BHEOEBFIZBT D
NEAEA & 75 & OBk, Anterior distance 7Y 2.4 + 0.5mm, Upper distance 7% 3.0 £ 0.6mm,
Posterior distance 7% 6.7+ 1.0mm &AL TW5, THEREHEELE L TSEICTHE, K
%2 ClX, N pattern 28 EYEEPNIZILE - TV 5 EIA1E, Anterior distance, Upper distance,
Posterior distance D4 FEEEZ1LE4 83%, 50%, 33% CodhH o7z, F72, R&C pattern 73k
YEENITIL E > TV D EIATE, Anterior distance, Upper distance, Posterior distance & 1
ZINEN 0%, 0%, 25% ThH -7z, N pattern TEEENO L DONRLWFER L7 >7-D
(%, Imamura”23 55 L TV % SSRO %D FHEAD S EJ7 ks L UWI7alER, 3 KUY Okada
5 YR LTV DIHMEE Y — N2 XD FTHBEEEROY T U I DENTLD
LOTIERWNEEZZXBLIND, GERS, 9 TIL, FhndE < 72 o TV, WITEIES T
RN IS B 2 B LIX R Do 7o, F7e, IRIETER & etk iE B D% b B 7o 28
{BIXR SN2 oTe, THOFRERIT, JEFIESE X 5 & B DAHEMEDR D 5,

ZIHDORERN D, N pattern 1, 14O WY ORER, FHEIIKIT 5 FHENMOZ

EMICEBRL WA EEZ BND,

MHIE b L— = 7 DSHIEREREIC 5 2 D 382D\, skeletal Class III @ SSRO & %
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KR, HEE h L —=0 AW REE a2 b — LU BETT, HEES S — o, TSR
REFS & Y SSRO FRFDITALE h DALIEZAL Z 54l L 7=,

Kato & '91%, SSRO &IZMHIE F L —= 7 %47 9 Z & THHIGEH), HEEER LU
HAIVNEETDHZ EETBR LTS, £/, Herder b (X SSRO TFHAHZIBIEL Z
& CHHMGT OIEE N ET D & LT\ D, & 512, Ferrario & IS HEfh O degn
HE 22 L TREDVPHEMTHZ L b@mESNTND, £, RO EITH TIX
THHZIHMG R L — =2 7 %47 5 2 & CHMGIES) ¥ — 2 O E L OHEHHE O 80
EARET D Z ENRBINTWD D, RIFFEOFERITB N TS, BT & Rl L 74
Rliootz, HIEE L —=2 7 24T T2 BEOIHIGER) 7 — 2 OB T, 60%D D
23 N pattern (A EIZE{LE LTV, Lo L,40%D 1 D T R&C pattern 23386 H 177,

Z @ R&C pattern Db DITIE, S HIZEHAYZREG M L —= 2702 K D B LV HIE - v
— =V T RMETII RN E RIS, 3 e — VBT 21% DT N pattern
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BR ONEECICEEEZ 5 2 7o /R RE ST,

INODORERNG, HEG N L —= R IEAE R OAMER KON ER) X — D
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Interincisal angle
IMPA

FMA

SN to Ul
Overbite

0. Overjet
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Fig.5 7 7 a/Zo#r

1. SNA (), 2. SNB (), 3. ANB (f4 ), 4. FMIA (f4 %), 5. Interincisal angle (£ ),

6. IMPA (f4 %), 7. FMA (f4 ), 8. UI—SN (f4 %), 9. Overbite (mm), 10. Overjet (mm).
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NSRRI D 53 FARIZ DWW T, HHEAICWERIR AL level 0, S KBHANLZ level 10 & E
DT, level 1 726 level 9 ICZENZIVAY T 2B = 8 HPH 0 B & CORREEA KD, £
O O S-LIE A WEMERR IR & LT, FE 7o, BEHERAALH D HRRBE DAL E T O B4

BO&EE LT,
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Fig. 7 3D-CT & D FHH
(a) 3D-CT BROIEEEIERDERE

FrE AN HIE Big (Po) & ATHRME Mk F (Or) ZEH L, 4D Po OO Or
TRESNDFifa 7 77 70 FEm - (LT axialplane), axial plane (ZHE[E. T A5
® Po %85 Y% coronal plane, axial plane & axial plane (CTEE THEAD Or O
NS % sagittalplane & L7z, £ L CAEAD Po #iB5HEME X #h, FH i
ICEZLEAD Po OHEEEDLEMRE Y i, Faz@ X it BT 2EMRE Z
fih e RE LT, X O (v, Y #ho BANX (1), Z #hoRifillT (v & Lz,
bEMLER D7 v Kv—7 OFRE

Lp: FRHBEESMALG Cp: fHZeid An: FHEMARTUNE
O THEDT v Fv—7 L EHRI O THERMAOHE
Line-B: AT FLE0 2 DWEIZ A REE O S E THIWZM Lp: FHEEERSMALL Mp: T
PHUHACPNRIS FHHSER /4 (Condylar angle): Lp & Mp ZAiU) 5H & Line-B 23580 %

B (RO -0 FERALIA: 0)
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N pattern R&C pattern

T1 5/10(50%) 5/10(50%)
[ >~
4/5(80%)
l 2/5(40%)
e
T2y 6/10(60%) 4/10(40%)

Fig. 8 LMHMMANZ 1T 5 T1, T2y OMHMEES) &2 — 2 DAL,

Normal pattern: HULIEAAL 2> B IHEHH & 5 U SIEIEIEMIZ 2> TR A L, HODRAAL
-~ concave, convex, straight DWW TN E R LD T 53—

Reverse pattern: FfIBA 1 #8738 O IHIgER) S & —

Crossover pattern: FHIEREE) K 3RS, S HICRX T H /37—

R&C pattern: Reverse pattern & Crossover pattern &5 5 7)3% & DEH

T1 : BYROREIETRNRRE T HE

T2y : BIRUREIETRHRRE T 1% 2 A LA Lkl U 72 g us

T1 225 T2y £ CTHME ¥ — 2 ORI T % foifk
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ALBEBL—Z T8 Y bE—)LE#
N pattern R&C pattern N pattern R&C pattern

i e

6/10(60.0%) 4/10(40.0%)|

TmlgOOJD OOCO

Fig. 9 WHWEHEE) ¥ — 2 D21k

Normal pattern: H LA 7)™ & HIEHA & 2 W I FEIRIEHRNZ [ 7> TR B L, HFLEAL
~~ concave, convex, EAROWTNnE R LEANT /3% —

Reverse pattern: [ABH M #8730 O Mg ETE) N &2 —

Crossover pattern: THMHEENE N, S HITRX T H/RF—

R&C pattern: Reverse pattern & Crossover pattern &5 5 7)3% & D EFH

TO: IRAIHEG IEAS T Iy

Tom: TR EINTE 6 2> H IF

TO 7> 5 Tém F T X% — o O LRI T % 5o#
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Table 1 T1 225 T2y ~DIHME & — > b AR
PEIEEE /N2 — > BEEHR
R g & AHEEREE H 5 R E Irregularity index
L5 T i TH +%3 THR +3® k]
TI T2y Case T T2y T T2y T T2y TI T2y TI T2y TI T2y TI T2y TI T2y
N pattern N pattern 3 399 395 31.6 315 51.8 516 42.0 421 29.6  29.6 260 25.8 09 09 05 05
5 395 397 31.0 314 49.9 503 438 442 233 235 26.0 26.1 09 14 07 11
7 391 389 297 296 502 507 449 453 334 334 207 296 19 2.1 12 14
9 346 346 315 312 47.1 471 456 454 26.7 264 29.9  30.0 04 09 04 08
R&C pattern N pattern 4 39.2 39.6 324 321 42.1 416 435 435 268  26.7 29.9 301 07 10 1.0 12
10 40.7 40.4 337 334 47.1 471 45.6 454 27.6 272 29.9  30.0 L1 13 13 1.7
N pattern R & C pattern 1 41.1  40.0 342 339 49.6 51.2 475 474 33.1 338 30.0 30.9 08 15 02 09
R&C pattern R &C pattern 2 394 393 313 316 49.6 512 43.1 447 313 316 28.1 288 1.0 22 1.7 23
6 39.1 389 314 312 399 395 478 465 264 27.0 285 284 04 1.0 03 06
3 384 385 313 310 468 461 09 537 23 317 271 271 06 1.8 05 15
[mm]
N pattern : Normal pattern
R pattern : Reverse pattern
C pattern : Crossover pattern
T BRI IE B B8 T B
T2y: {& 7€ $A 6 24F LI L 428 6%
Table 2 %%&Sﬁ% 75 T1 B IO T2y OMHMFESR) 2 — > & FERERE O 20 &
MEIEER /Y — 1B E A
HREE AEEHEEE WIRE Irregularity index
it -] T £ T it} T L3 T=
T1 T2y Case
N pattern N pattern 3 -0.4 -0.1 -0.2 0.1 0.0 -0.2 0.1 0.1
5 0.2 0.4 0.4 0.4 0.2 0.1 0.5 0.4
7 -0.2 -0.1 0.5 0.4 0.0 -0.1 0.2 0.2
9 0.0 -0.3 0.0 -0.2 -0.3 0.1 0.5 0.4
R & C pattern N pattern 4 0.4 -0.3 -0.5 0.0 -0.1 0.2 0.3 0.2
10 -0.3 -0.3 0.0 -0.2 -0.4 0.1 0.2 0.4
N pattern R & C pattern 1 -1.1 -0.3 1.6 -0.1 0.7 0.9 0.7 0.7
R&C pattern R & C pattern 2 -0.1 0.3 1.6 1.6 0.3 0.7 1.2 0.6
6 -0.2 -0.2 -0.4 -1.3 0.6 -0.1 0.6 0.3
8 0.1 -0.3 -0.7 0.8 -0.6 0.0 1.1 0.9
[mm]

N pattern : Normal pattern

R pattern : Reverse pattern

C pattern : Crossover pattern

T BB IERBRE T
T2y: R EHAR2E L LB

Table 3 T2y IZ351F % N pattern & R&C pattern O 1§ FI[FEAE D ZE AL & D LLik

N pattern - R&C pattern

£3

T

R fE e &
KE®EREEE
WA RE
Irregularity index

NS
NS
NS

%

NS
NS

NS
NS

NS, non-significant. * p <0.05

N pattern : Normal pattern

R pattern : Reverse pattern

C pattern : Crossover pattern
TL: BN RBIE AR T i
T2y: £ 7 BAR 24 KL £ 28 B

Wilcoxon rank sum test
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Table 4 T2y (Z3651F 2 A MHMGES) 2 — o O FFHEAM OFHETS KL OUEAEE

B RS S — Case A.nterior Upper P.osterior
distance distance distance
N pattern 3 2.2 2.5 8.9
4 4.8 2.3 7.7
5 2.0 2.5 8.2
7 2.0 1.8 9.1
9 1.9 2.4 7.2
10 1.9 2.2 11.3
R&C pattern 1 1.7 1.4 5.5
2 33 1.4 9.5
6 3.0 1.3 9.6
8 1.5 1.3 6.3
H#EED  Mean +S.D. 24+05 3.0+ 0.6 6.7+1.0
[mm]

(1) Arieta-Miranda JM, Silva-Valencia M, Flores-Mir C, Paredes-Sampen NA, Arriola-Guillen LE.:
Spatial analysis of condyle position according to sagittal skeletal relationship, assessed by cone beam
computed tomography. Prog Orthod, 14: 36, 2013.

N pattern : Normal pattern
R pattern : Reverse pattern
C pattern : Crossover pattern

T2y: {& 7 #A 1 24F LU £ %38 Bf

Table 5 T2y IZ351F % N pattern & R&C pattern [ D T ZHEENL O LL#E

N pattern - R&C pattern

T HEH
Anterior distance NS
Upper distance *
Posterior distance NS

NS, non-significant. * p <0.05

Wilcoxon rank sum test
N pattern : Normal pattern
R pattern : Reverse pattern

C pattern : Crossover pattern

T2y: R & H] [ 247 LA 1 % 0 IRf
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Table 6

BHER T > 77 AR B T E O FHAME

HErL—=V O

Oy bho—)LE

TO Té6m TO Tém
Mean+ S.D. Mean+S.D. Mean+S.D. Mean=+ S.D.
AE
SNA (°) 82.1+3.5 82.2+3.5 80.4 +3.5 81.9+3.1
SNB (°) 83.5+43 81.1+4.3 80.7 £ 4.1 78.6 3.0
— <ok — — oo o N
ANB (°) -1.5+3.1 1.1+24 -0.2+3.8 3.2+3.0
— <k J— — RS R
FMA (°) 30.1 £4.8 30.4 £4.8 29.8 £4.3 30.2+3.9
FMIA (L1 toMP) (°) 65.8+ 8.5 67.4+74 59.3+9.9 60.0+ 6.4
IMPA (L1 to MP) (°) 84.2+5.3 82.3+4.7 90.9+9.1 89.7+ 7.8
Ul to SN (°) 114.9 £ 8.0 112.7+ 8.9 111.3+ 8.6 110.3+ 8.4
Interincisal angle (°) 123.2+ 7.7 126.1 £ 6.7 117.2 £ 8.1 118.9 + 8.5
BR B
Overjet (mm) -0.1+4.9 3.1+1.9 -3.2+3.6 2.6+2.6
— <k | — RS E— |
Overbite (mm) 04+1.5 20+ 1.7 0.8+ 1.0 24+1.3
— —J e

Wilcoxon rank sum test

SNA: (S)Sella& (N)NasionE ARDHE T HE

SNB:SENEBE DT AE
ANB: SNA & SNBOD 75 3 A B

NS, non-significant. * p <0.05, ** p <0.01.

FMA: 75 >4 )L @ (Ornitale & PorionZ §E 5 48) & T & FEME
(Menton 5> FTEETHZEZHSR) OLTAE
FMIA: BEEFE (N&PorionZ#ESHR) ET7F UV I M EFEROGTARE
IMPA: FTETHITE L THPYIEEHDTT AE

Ul: £ 38 AP 4] o B &

Interincisal angle: £ T 38 A Y] 15 5 & £
Overjet: £ T 58 Y] th D 7K T B BB Bt
Overbite: £ T~ 58 7R U] 5 D 2 [E W) BB

TO: iTRIASIER T BF
Tém : fiT#26H B B
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Table 7

NEL P RE 0D TR T A

HIgcrL—=V 08

ayvhO—)LE

TO Té6m TO Tém
Mean+ S.D. Mean+S.D. Mean+S.D. Mean=+S.D.
AE
SNA (°) 82.1+3.5 82.2+3.5 80.4+3.5 81.9+ 3.1
SNB (°) 83.5+4.3 81.1+4.3 80.7 + 4.1 78.6 £ 3.0
— ot — — oo ok N
ANB (°) -1.5+3.1 1.1+24 -0.2+3.8 3.2+3.0
— ok J— — ofe oo R
FMA (°) 30.1+4.8 30.4+4.8 208 +473 30.2+3.9
FMIA (L1 to MP) ) 65.8+ 8.5 67.4+74 59.3+9.9 60.0+ 6.4
IMPA (L1to MP) (°) 84.2+5.3 82.3+4.7 90.9+£9.1 89.7+ 7.8
Ul to SN (°) 1149+ 8.0 112.7 £ 8.9 111.3 £ 8.6 110.3 £ 8.4
Interincisal angle (°) 123.2+ 7.7 126.1 £ 6.7 117.2 £ 8.1 1189 £ 8.5
BB B
Overjet (mm) -0.1+49 3.1+1.9 -3.2+3.6 2.6+2.6
— ok | — oo o E— |
Overbite (mm) 04+1.5 20+ 1.7 0.8+1.0 24+1.3
— — I N |

Wilcoxon rank sum test

SNA: (S)Sella& (N)Nasionk AR DT HE

SNB:SENEBEDHETAE
ANB: SNA & SNBD 43 F

NS, non-significant. * p <0.05, ** p <0.01.

FMA: 75 >4 7))L FF®E (Ormitale & PorionZ #E 5 8) & THETHTEDR

(Mentonm™ 5 TR TR ZHESR) DLETAHE
FMIA:BEEEFmE (N&PorionZz#ESHR) E7I 0V TV MFEDGTHE
IMPA: TR THTE & THPURESHOLTAE

Ul: £ 38 ) 4 5 &

Interincisal angle: £ 28 F £7] 15 & & £
Overjet: £ T 58 # Y] th D 7K 5 B 26 Bt
Overbite: £ T~ %8 AR Y] 1 O 2 & #) BE it

TO : i BT ABIE & T B
Tém : fif & 6/ A B
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Table 8

NEL M E ) /S 7 — o DAL

N patternlZ %1t R&C patternZ i &5
EErL—=24 67 472 10
oy hO—)LE 4 152 19
&&t 10 19 29

Fisher's exact test

*p<0.05

Table 9 TO 7°5 Tém ~DEALEH DT v R~—27 & THHEAE A OEME ~ L —
=V TR o ha— LEED g

MH FE3 4 A HIg kL—=>2 T8 ayv hbOo—)LE
TO Tém TO Tém
Mean +S.D. Mean + S.D. Mean +S.D. Mean + S.D.
FO= (mm) 1.7+09 3.0+13 1.4+1.0 1.2+08
L % J | & % J
MEMBREERME (mm) 15.2+3.6 15.2+5.1 12.0+£49 12.4+ 46
KReEHh (N) 209.4+989  261.5+91.3  204.6+1240 222.5+1448
L o J L o J
OFEEN (N) 11.4+94 8.2+3.0 7.6+3.0 8.5+28
EFELEE (Kpa) 27.0+62 29.0+5.9 22.0+ 132 29.6+93

Wilcoxon rank sum test

TO: AT IE# T B
Tém : 1f7 & 65 A By

NS, non-significant. * p <0.05, ** p < 0.01.
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