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— Abstract

ARATIVE STUDY OF MAXILLARY SUPERIMPOSITION METHODS
ON A LATERAL R NTGENOGRAPHIC CEPHALOMETRY

Young-Yim Jean

Graduate School, Chonnam National University, Kwangiu Korea

This study was carried out to compare the amount of the maxillary bone remodeling and
tooth displacement in each three maxillary superimposition methods, Ricketts, Best-fit,
Structural method.

Forty cases of the lateral cephalometric radiographs from 27 boys and 13 girls who had
been treated to correct anterior cross-bite were selected for the study. The initial radiographs

were faken at about 8-year-old and the second radiographs were taken in about 3.3 years
later.

Followings were the results:

1. With the Structural method, backward movement was shown in PNS, while forward
movement was observed in ANS and point A. With the Ricketts method, however, all
structures were shown significant backward movement comparing with Structural
method (P<0.05). With the Best-fit method, the amount of horizontal movement was sim-
ilar to that of the Structural method(P)0.05).

2. The palate seemed to be moved downward with Structural method, but there was no
measured downward remodeling on nasal floor with Ricketts and Best-fit method(P<0.05).

3. Comparing with Structural method, Ricketts and Best-fit method significantly underes-
timated the eruption of the teeth by 20% to 30% (P<0.05).

4, The Structural method showed the anteroinferior rotation(43%) and posteroinferior ro-
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difference in each 3 methods(P)0.05).

tation(57%) of the palatal plane, while the Best-fit method showed mostly anterosuperior
rotation(87%), but no change was found in the Ricketts method.

5. With the Structural method, there was a statistically significant correlation between the
amount of the rotation of the palatal plane and that of N-S line(r=0.86),

6. The measured angles of the long axis of the incisors and molars showed no significant

LM 2

TR ASY BEHE FANEE 71818y 23
o8 BEAd= Aoty Pacini7t FHA S &
3t H22 A7 ¥ Broadbent7} 1 WS 7
A3yl hE3ste] AAwARE o AN
P, T2 ALY AR WA JYdA 2% 2
@ A509 A8 AHE FIRkE 71502 AY
ojm 7} Sl

FREAZOE FferARe] Az} wheg
3 TR o 34 A7g iy 9
7F 3k 84 A3E 5F Jolu B3ANE
A2 2 o]FR=H o] A7 At o
3L JeA S Jehl gL Jehlx) 2
o FdE Ate 22 HhRNA A7 )
wet AHAI7IE LR o|RAAR =Y, FAZ
< EAF AP F2 ule) vlzy A7 d
o7t AEE M HHAEY YA EE Hrtet
© Aol XA A 3 78S Frksled o
Jquigle FAXE AFIH. 233 A1E 9
;M AR NZ OE A]7]e] FREAFAAL
g AF-H T2E AAA FHID 19
B2 A 43S 9 97 By k" ANA
A= FH BAR ALAe] 717 F (reference) ©]
He SRy F2Eo] Yo,

4 F39l 79 palatal planed wa} ANS®Y
U PNSY, A7 A3ta™®, o 77) 9(pterygo-
maxillary fissure)®, 25 3}9}(infratemporal fos-
sa)?, FEE719 FH3P, B A Bincisive canal)®
ol 9528 T= UEFREN Hasld )&
o2 AHEHATE AAFOR E3) AEHE APt
39 W2 Ricketts®] 3 Best-fit oIt} Ricketts
HE palatal planes Wt ANSY) 2O TN A

ool & 4 3L
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Sl R]ojolF-S ZHHEHA EHE] Wi B
< WA Eo] ARSI, Bestfitd EF At
A9 ool A YIS WA }7] WE 7
FHE Y FRER 7Fs AN g
Holl B30} Jet-g A AT s, o
HE o2 gro] AME-E P el o) ghx] Har A 8
3o|A FAEEA FAFHY BEE FAFHA
P,

I el YT YERES FH3H F
Mze AAAXNE A7 FHo] W2
Ricketts'd # Best-fitHo] o]&HE ZAF/MAA
7b FH90 e TANZE Holx wiRHAgM F
FA holF S VeR T, mEtA FH A
&5 F2E0] 47 et wgsy] g A
Fgo] shs o] Yepd}®, JJEAHEH] god
standard 24 A gou EE @AM #
2 59 W YEAEE AIFtE dF ¢
ARE Q7Y FE YOEE vt A7
Rt L2EA 7|2 FHYL AL &
o AT,
AZNHE FHITANY oty AZFEIES
Mo A 08 74K 3ol FE8E A G SAZ
HstE A9 YEA gom, dRses T
gkt HshtE A9t HeleiA gth
olel Bjorke et FFE|Y AAS FHd=
“FZ2% (Structural method)” S AAISFET, o] ¥
HE Aot #AFEVY F9EY Aert A3,
WEE7 U GodM Meert & 43
WAL ARzlo]l Hesty FHAl B FdHo] 87
s A7 & GEHAY W7 FuldlE AF
AHSEIA] B3, B FA o THAF Ricketts
3 Best-fito] FE AML5 o] gt}

ol AAE Aot F7NZ(maxillary remodeling)
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2 Xo}lo]E& Ricketts®l, Best-fit¥, T+24
(Structural method) 8] MI71A] 43¢t =3 whge g
A%t 1 Z2AE N ZYrtetaa sy

IL AP 3 ey

1. SAChAt

HE 9oz A3 HAE HAa s
A3 Weste HErt 7B 529 AAR vhlg
T BANE 2 gk AGEY Aok
Fol) AR v FA22 HYse BF 3
A9 Ay NEE ¥ BAH(Frinkel function-
' al regulator type III, Sagittal, Face mask E#AMY)
747 8] WA ALRIE MABAT o)F 7S
St et AZENY FH9AY o)t FREAY,
FHre e AxEZ FFEVE 93 7R
T X BEFA FHEA}L A Ade) §
oot ERGEA e S A HE 8
AAF 447 ok 409 (o} 279, oo} 139) <)
A& ZREREALA ARS QiAo 2 sigch
A AR DA AR A B9 HFAFEL 8
AR T AR A AR oF 33 471959
FYHAT. A7 ABET L FFU|709
EXE table 13} 2t}

2. oi7uh
(1) FAE 23

2 e BRE 72 9AE A% Hora

F 0003 $79) acetateA S R WA WAL AR
35 9A A Aol 247 AN, 7
o e, ot A 1A, AABY Y7, WY
of XS AN, e} 1A%, Hot B2Ee) A

Table 1. Age and sex distribution of subjects

¢, N-S lines EI FALE F3A 2+
2707F Rolg #+2EL FTHE dA%4Y. &
T FAE A4 2 T3 AFL 338 Ao o
FAE TIHAH.

(2) FAIE ¥E

IR FAMHA 2% BE FRES AE3)
HAR BEAIEE H3. scanner(UMAX® S-12,
UMAX Data Systems Inc, Taipei, Taiwan)S ©]
L3l & 1:12 scanstY IBM PC(Pentium,
MMX 200)91 4EAZH AHANL FAEE
graphic program (CorelDRAW®, version 7,375, Corel
Corporation, Ottawa, Canada)®ll A|3}5{tH(Fig. 1).
7t BAIRE Y He A THA ASS
A3 F WA FAIEE W02 HEA|FTh

(3) FA®: 53

A WA F A S5 FRAAAR A &
AR FAIRE o9 7R e R FHINAH

1) Ricketts

palatal planeS Wl ANS| £33 (Fig,
1).

2) Best-fit ¥

FHEZe 775 & (contour of oral part of the
palate), B A (nasal floor) 8] &% FA &< 17}
AT HAPHE A2 FHHRA (Fig. 2).

3) FZ ¥ (Structural method)

gt AFE7) A FAE I AT
QFeFA (orbital floor) o} S &3 A7 Bl =
Ao} 3:2¢] vl go] HEE FHIAWP (Fig. 3).

(4) FAI=Y AZ

B dAFMe olg e 7EAT 458 A
£3t4ch

ol 7lEd Wl we FHAN F 00%2

Second Period
Group Nurmber Mean(SD) Mean(SD) Mean(SD)
Male 27 8Y 2M(3M) 11Y 6M(5M) 3Y 4M(4M)
Female 13 8Y 1IM(3M) 11Y 4M(4M) 3Y 4M(3M)
Total 40 8Y 2M(3M) 11Y 5M(5M) 3Y 4M(3M)

First:mean age of subjects when their first cephalogram were taken.
Second :mean age of subjects when their second cephalogram were taken,

Y :year M :month
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Fig. 1. Ricketts method

o3l AWA 2AAALRK ) PNSE 9803,
palatal planeS XFO.Z, old] 3ol AL y&o
2 AAsty 7z FHEYHA w2t Yeid o 2
< 71243 2= Wl digitizer(WACOM®,
WACOM Co,, Saitama, Japan)& ©o]&3) ZtE =
001°7}A] ZolE 0.0lmm7tA| A&t Q e},

1)7)%#4 (landmarks)

INZY FF AotolgS 71FH 9] wsgko
2 SR 98 o 22 5709 24 71324
# N8 AG71EAE A3 (Fig 4) FH0F

FH FHOFTHLE ro] Atk 24 )
%‘—X*% N# s& 1% t{.ﬂow otZ e 3Ag et
TA|BR o|FFEANME A=A A
t‘i-]_yﬂ HIALHALZLS 715302 F WA AN AL
2] 7157 o] Auolu} Ahlo g O] EA] +E Fu}
oli} FHLZ olEA - JERY

@ Skeletal landmarks,

i) N (Nasion) :frontonasal suture®] #d4-4

i) S (Sella):Sella turcica®) &A1&

iy ANS (anterior nasal spine, ")) : 77|
9} e Folo A "*°‘-°A°ﬂ Ry 34@‘%‘@

7R S} ool eke] B eA 7"'7"7“94
v) Point A (subspinale) : 4tete] wt
= H]—X—]
® Dental landmarks
vi) UC:4+et A1t)74] 9
vii) UBA:7Fet A1t 73] ]
Vi) UIE: 7HE 5o A& Aretad

28%
aga24
459} At

% % K

Fig. 2. Best-fit method
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Fig. 3. Structural method

5]
ix) UIA: A4t 4K
YARARS

it

Vi

viii
Fig. 4. Landmarks,

o}F3} ote] AL B8 oS 449 2

2 SA3INTh N-S line?) ZtE Ws}ke 22
Ho Mgk AR = JFo|BE 2o R ZHF
Aot ASsde. WHAANEE FHA +2
A A 3-A) -2 Jep Atk (Fig. 5).

1) N-S line angle(N-S/N'-S’)
AR S F AR PAFIALR S N-S lineo] ©)
F= 45

ii) palatal plane angle(ANS-PNS/ANS -PNS' )

A WA e F HA PAPHAL S palatal plane©)
ol FE Zx

ii,

e



i) Ul angle(UIE-UIA/UIE -UIA’)

A ARG F HA BRI Y Aot A3
o] o|F & 4%

iv) U6 angle(U6C-U6A/U6C -UBA’)

A A F AR PAAAR G Aot X
Fo| ojF = 4=

(5) &A

Fig. 5. Angles.

2

)

SAS BA Z2IRAE ol&3ted Al FHEYNA
2799 71249 WolZ3} 2xe) 33 WIS One
way repeated ANOVAZ #94 #A5 & 337,
#FeAle] 3= 79 Student-Newman-Keuls H-4

oz AAINGY, -
m A A

(1) =4 7|28 Ho| _
Point A FHRARE A1) 3 FE AF
W AZS ) ol &HEEY £HART AZEHY

3o 2 Wolg Z3A3 A RickettsH
PNS7} 36+079mm F4ro|E, point A7} 053
020mm FHolE-2 vehd 2oz SAHT
A< ANSE W37t ATk Best-fitd 2 PNS
7} 192+056mm FelE, ANS7F 176 £045mm
Auo]E, point A7} 1.08+045mm Ao) 53 A
° 2 yehgt FZHLE PNS7F 217£078mm F
Hlo] = ANS7} 093+087mm A Ho]E, point A7}
0753057mm Aols & A= Ueht 7+ 7|&E
BN A FHEET F% ol e
THP{0.001)(Table 2). 7+ZXHL FHugo g

ofN H rlo

Table 2. Displacement of Maxillary skeletal landmarks by superimposition(X = horizontal displacement, Y =ver-
tical displacement).(Unit:mm)

Ricketts Best-fit Structural
F-value P-value
Mean(SD) Mean(SD) Mean(SD)
-3.60 -1.92 =217 279 -
.79 , .78 ’
S I
) ) ' 1146 ok
(0.00) (012) (0.76)
0.00 +1.76 +0.93 316 I
0.00 045 037 )
ANS (0.00) (045) (0.37)
0.00 +050 -1.36 553 ok
(0.00) (054) (121)
-0.53 +1.08 +075
Point A ’ ’ ' 278 ok
(0.20) (045) (057)
** P 0001

+:anterior or superior displacement
- :posterior or inferior displacement
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Table 3. Test of statistically significant differences
for displacement of skeletal landmarks in
each other superimposition(X = horizontal
displacement, Y =vertical displacement).

Best-fit |Structural| Ricketts
vs Vs Vs
Structural | Ricketts | Best-fit
X NS * *
PNS
Y * * NS
X NS * *
ANS Y % " "
Point A X NS * *

NS:not significant, * P{ 005

Best-fit] 4= T8 AfolE YERA e¥gtoy}
(PY0.05) Ricketts® 3= #23 2}o] & byt
(P<0.05) (Table 3).

THUEO 8 Holg 5343 A Rickettsd &
palatal plane2 YA A7 B2 PNSS ANSS] ¥3}
£ UehiA] otoh Best-fit& PNS9 005+
012mm &H4Ho)E, ANS9| 050+054mm Ahdbo)
< vehlth #2EL PNSY 147+076mm 3}dt
°]F, ANSY 1.36+12lmm 3h¥e]5S vhehgof
2y Z1E30M Al FHLEZ Fd zolE Uy

ERA ATHPL0.001) (Table 2). 7Z¥L Ricketts

43} Best-fitoll BF f98 o]E UEIL
(P{0.05) Ricketts 3} Best-fit] -2 x}o] & H.o|X
2 HHPY0.05) (Table 3).

(2) A 7123 ®o

T 2 Ricketts]2 A 1tFA19] 058+
052mm Z¥olE, FAX 9] 220+057mm AHHo]
T2 YUERY Best-fitd2 Al 1i7X¢ 230+
049mm A¥olF, FHX 9 358+058mm H o]
TS et F2YHE Al 19#AY 213+
069mm HolE, FHX 9 349+095mm H4o|
T2 Ukt ZE FHAAM 74 71249 A
olF= UE oY I 2 5AEZHoE fodt
Aol & K P H(P(0.001)(Table 4). F+ZY-&
Ricketts® ol H]3] foJatA AWolFadon
(P0.05) Best-fitdaE & zol7t ok
(P0.05). Best-fit2 Rickettsd 7 98 x}o]&
YERY tH(P{0.05) (Table 5).

T WO 2 Ricketts& AThF2] 9] 363+
041mm 3hgols, FHX Y 271£059mm 3}do]
T2 YeBI Y Best-fitdS All)x)9 362+
047mm 3EolF, FE X9 263+060mm 3o
T2 Yeblth F2ES Al 17X 9 465+
087mm o] %, A X9 374+098mm 3hdto)
T2 UEo] BE THAA 7 71FHY 3o
T2 U O 2 SATHOR foF A

Table 4. Displacement of maxillary dental landmarks by superimposition{X = horizontal displacement, Y= ver-

tical displacement). (Unit:mm)
Ricketts Best-fit Structural
F-value
Mean(SD) Mean(SD) Mean(SD)
+058 + +2.13
X ’ 230 394 okx
Us (052) (0.49) (0.69)
-363 -3.62 -465
Y ) ) ) 257 oK
(041) (047) (087)
+ + +
< 220 358 349 139 .
Ul (057) (0.58) (095)
-2.71 -2.63 -3.74
Y ' ' ' 8,62 -
(059) (0.60) (0.98)

** PC 00L*** P< 0,001
+anterior or superior displacement

- -posterior or inferior displacement
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°|E RGtHP{001)(Table 4). FZ¥Hol| nI3|
Ricketts®]>- A 1R 22%, SAX NN 29%
7} A A AZSHAT(PO05) Best-fitt] < Al 1
WA A 22%, AR NA 0%7F | HA AZ
S A HP0.05). Ricketts 7 Best-fit'§-< 421}
Fol A fFost zAolE el A gt
(P>0.05) (Table 5),

Table 5. Test of statistically significant differences
for displacement of dental landmarks in
each other superimposition(X = horizontal
displacement, Y =vertical displacement).

() 4=

Palatal plane angle& Ricketts'g A= 0] & 7)
F02 ZH3EZ WS SAY 7 Y1 +
2 Best-fitgollA] BF YAANEFCZE 33
& BHYon of T Aol o7t AT
(P)0.05). Best-fitl-2 593 (13%) & A3} ¥HA|
AnrgEo 2 st en BE Ao £1°0]319
HAFE RAHFig. 6). TE2HLE Hd 0170
AreE 3148 BEon 179 (43%) A= AlA
uhak 31, U R @Alo M wiAlAEE S-S
YERA Y 4%(10%) M= £2° 0138 YepUT
(Fig. 7).

TR 35 (88%) Y AP} FINRE YE
W& palatal plane?] 3)Aueks} Aete) A4S U
ERf & N-S lne®] 3AWEro] X3 (Fig. 8)
T A B2 AAIAE HeEM ATHr=036)
(Table 7).

AR 9 AFetE A Y] Ao olF

L

LW

7}

Best-fit | Structural|Ricketts
vs vs Vs
Structural| Ricketts |Best-fit
X NS * *
U6
Y * * NS
X NS * *
U1l
Y * * NS

NS:not significant, * P{ 0.05

=g
fle

Table 6. Angular measurements by superimposition.

Z3vhol whel vl wE A3 {7t zlolrt
Ao 2 YeETHP)0.05) (Table 6).

(Unit:degree)

Ricketts |  Best-fit Structural
F-value P-value
Mean(SD) Mean(SD) Mean(SD)
000 1028 +010 216 NS
Palatal plane angle (000) (026) (117)
+359 +306 +337 254 NS
UG angle (£645) (+630) (+650)
+468 +455 +431 075 NS
Ul angle (4649) (4£609) (+597)
NS:not significant

+counter clockwise rotation
- :cloockwise rotation

Table 7. Relationship between palatal plane angle and N-S line angle in Structural method. (Unit:degree)

Palatal plane angle N-S line angle R P
+0.1 +0.08 0.86 ok
Measurements (+117) (+086)
ek P 0001

+ :counter clockwise rotation
-:cloockwise rotation
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1
§ o lgwew———mnmmansesssssnnsnnpannnpannnsifl
-1 .
H
-2 1
!
- 3 s amn v vy S o et 8 S 8 AL 8 A8 S £ 5 it s
3 10 18 28 83 40 48 (1] 83 70 T8 (11 *8 100
% - of subjects
Fig. 6. Palatal plane angle in Best-fit method
3 kkkkkk
2
1
B 0
-1
-2
8 10 18 28 s 40 48 58 3 70 T8 as 23 100
% of subjects

Fig. 7. Palatal plane angle in Structural method

i
W N - O = N W

L1

7o 78 L

M mpatatatplane
t CIN - § line

13 &6 83

ot subijects

Fig. 8. Rotation of N-S line and Palatal plane in Structural method.

V.3 & Agol e B WL 3H3 WL A
208 Wkss 439 Wt R ATIE T

3T FRUAH ALS B2 PHoEE BT PP AR NEE 85T,
T & 9= 28 2 Ackwls AvAes As @ 1 B o) TAES B9 724
of tig g R QLS FU AT 4 Atk A DANIIE THL Aol AR MAE A
ARATY FRPAM ARG vEaA s Asshed B30l "tk 40 skl AgRe
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ANA FA49 IRt FEHT o] Wil= oy
Aol dodt 4o F3 2 NgE A Eo)
. 2t gulE 23 o8 A aas
g YEh7] Aeixe 3] 93-S AY v o
T WRE FZE MZ OE A7) FAEE
A A ST, :

Bt 71Ro2 AMREHY & ALNE
v AN ZFUsle] F5HT FAHAA AR
o] IZlA X7} MBIBZ 0| JF2E 3=
HEEe gt TR0 BEAyA Ao, 1
HEE Aot A= X3 HEE Hrlsl) Y8 A
ol AY GFE A ke Aot AFEA F
A3 72 (Structural method) &) AR&-o] A<t
HA, B d7olM T2EE FEA (validity)
o] & ASE Yepgonps® Ao z1o sms
717v AsHA Aolubd A3 Felste) gHe 2
71 o#eH, AZFE7 F7) R HAAL
e} EE A3k old o] BEY ol &
8 JAEHAE 2 sMol 2FE HE F A
2B olgg A e APAHE HFgE
Aol dHo® BygEn o, IR YA
S 2 palatal plane® wWal ANSO ZHs=
Ricketts®*" 5} 477 Hol| ) HFA7E Best-
fitg*## o] dg] AMEEo] g} oo FZHo)
Ricketts® o]} best-fitd 3 2@ 2po]E Hole
A A¢szAl 3ok

Zt 71289 £35S B XYL PNSY
Fuho]£(217+078mm), ANS$} point A9 AHt
°]%(093+087mm, 075+057mm)< WeRY o}
ANSell YXAIF)E Ricketts'8-& point A7} AL
FolA T TolFe Ao Yehgon olx &
NEZE FHR &7 ANSH| ZHAHOZH Ao
F Aol FHE AAR vehd Aok,
Best-fitH & L2yl Ueld z+ 7]F4o)
Ricketts'Hol] H]a] §-J3tA Aol Ed N =d)
ol ot AAYHS AT MAFAE hate
E 7 dELE FE5ET FRYES ol&3F
71 Gl A 43%F9 PNS $8HAZL 23mm
E BIHJOHT o]z 33 /1€ S #AA|7
o7 @ 2 A79 A FARE AHE Kol B
G G AN TR o7 o) AR
o] AR BRI, o|d A= PNSHIAM A
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AAro] dojupr g o7 el PNS
WP E T WY £ 3
HE £ AFS Y, B
Best-fit]> PNSOIA 12%¢] 324 A
7Fete AL UebgEd ol& HI7t
F54 3ol 3EA ¥ Best-fitH 9]
FAROZ AT 5 or, ANSe}
point A7} eFZF A3 Ade & JeEhbHEA PNSE
Fbo|Fo] ZraH Yeidts B9 g
Aot 2 Al A FEFUE O go] Aoy}
IAGAE Ao R I AFAFA(50%) BTk
Ads] Ao TRy {93 Aole 1A
Z Aotel EA IANRE AAH A o
S f2Ete] Best-fitHF FRHARO] 423 0]
o7 |EALE 7| FE Ao Adete] IHe] o
3 4ot AP ARE AR HAPAE O
o223 B dAxdAe FxHel uE(FF
025mm) FHo|FTALE Yerytch
4 A 0 2 Ricketts 3} Best-fitioll ost 24
NNER A5 N vlZde] sh SR E e
WA E3 o} RickettsH palatal planedl] U XjA]
7= SHAAS A8 EY FHHA R
2 UehA ET Best-fitS 238 ANS7H A
WHo] 5 (05mm) 3ted F o] ok AAMH et
5T}, Palatal plane B3+ 5% (13%) S A Y3la =
A RS 2 S Ae S Yo O g
+1° 9] ") o] Best-fitd S AHEE o] A
W A 2R £ o ANSTL Aol
&3 palatal plane®] RHAIAIREFCZE A=
ZAAY Uehdus B9 dX3it) Biotke
ZHE oj]A-FolA Qrebatde] FH7te AN
T7AHe NS TRk v A FE55 ¢
& 2AJeto] s ety HEtH vy, Aete] A
A3 FNZY AFE AL AF =3 e 4
FE Yehg®. FEREAME o|3d Abete
Z/NEE ANSS PNSE| shaldolz 8018 &= ¢
AT} Nielsen”& ANS9| 3ol 50| PNSo|F &
o] 2wlglty REI3¥YY Baumrind®E PNS7}
ANSET  spitolsddy Busgich ¥ A7
A T2y 3@ §¥E7F ANS(1.36+121mm)
9} PNS(147+076mm) 9] shdo]Eo] 7} ul%
3113 palatal plane®] ZPEHSHE H 01°2 1)

2 g
> o
U
lo
Hu
i

Lol Ry ol of
u
B
ol
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oFgt WhAJAPE S 3 A FdS Bk T8 A
7He] Wol7b ekl Al 57%9] Bl PNS9| &hut
o]Fol ANSHET} o & wAAIeE 3148, 43%
£ ANS7} PNSET 1 3ol 53t AlAHe 3§
AL HAL 4% (10%)NA = palatal plane®] 7}
SRS £2° 0P YepQi ool AFE F
17t AEHE wj 2] S A Al s o] tlifo)
BA G371 Wl I <ol glof ’ojzh & Re
E Az Adergo] shol5e F-E YA,
AAH O R palatal plane®] 3]Ho] B3 #Fo)
H3lelA] o B3y AA TR FHA
palatal plane2 A} KA H o] HaPsty FIFo} A
ol s 202 v AL uAHe] Iz
7F N-S line®] W3¢ A9 YX|517] W Folelx
Hyg v gioP?, B AP E 72 AMA
3B (88%) oA F/MZE UYER £ palatal plane?)
3| et Aot 3d-E vehll= N-S lined 3
Aero] XY (Fig 8) T AFFAE Vet
WAtHr=0386)(Table 7). +Z¥ol2l9 & =3
WL o A9 FAS JdellE 71FH-0] 9l
7] & o]§ =t 4 {13 palatal planeo|t
atetstie] AL Al Wit gle AAE Ue
U AA 47 Wske} RojolF g LasA Hu.
HIARE AR AISA] 53] Fe] Fze AHS
71&o ok e ol ARV obsS ZEAR ¢l
o] ARldMEar ¥R FA & JFE viHE g
Ao #AAH ZAAE XA 7] AP,
24 7153 ¥aolA Rickettsg< FZHo H]
3 Aot A 1A E YehlE 715 0] Kol
239 2%, TEAE YEME 71EHL 29%9)
FAF7HE HY O (P005) Best-fitde o)+
A 22%, FHAANAN 30%E HAH P
(P005). ol& ZFNAd FHE AS o429 3
Holgo] 3ER] gol otiEFe] HAHIIE
Bllde dFZ2H ¢ {FAL8Ith =3 Isaacsons
7o) Best-fitd I YESHERS v 3 AN 7
2% AA| 4] o5 B Aolg Helgy By
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