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Abstract

Introduction

With the change of the society common practice and the
development of the economy, the importance of maintaining oral hygiene
and achieving a fine occlusal relationship are perceived by public. For the
clinical treatment of the dentist, to maintain the health of the natura
dentition, to reconstruct the deficient teeth and to provide normal
chewing function are the goal. A testing tool which could be reflected the
individual chewing function conveniently, correctly in the judgment of
the clinical treatment is important. The goal of this research is to establish
an efficient method in chewing food evaluation and hope to get some help

in the treatment of malocclusion and functional assessment.

Materials and methods

Five volunteers, who struggled with functional anterior crosshite and
they were treated with edgewise appliance and Improved super-elastic
Ti-Ni arch wire in the Orthodontic Department of China Medical
University Hospital. We collected the digital images at the different
period of treatment and measured the trajectory of the mandibular border
movement and chewing movement with DigiGnatho V1.3. For al the
patients, the anterior functional crosshite were corrected around 12 weeks,

and the whole treatment duration was finished within 1 years.

Results

The vertical distance of the mandibular border movement was



decreased when the anterior functional crossbite were corrected. The
vertical and anterior-posterior displacements were increased from the
bite-corrected to the stable occlusion was establishes. However for the
horizontal direction, there was no significant different in the displacement
among different steps of the treatment.

The trgjectory of the chewing movement was wider in the vertica
direction, but no significant difference in horizontal and anterior-posterior
direction during the bite-corrected to the stable occlusion established.

The maximum velocity of the mouth opening and closing while
chewing was increased significantly, the maximum velocity position was
displaced inferiorly, and the average velocity was also increased during
the bite-corrected to the stable occlusion established.

Conclusion
After the treatment of functional anterior crossbite, the chewing
function was changed immediately, and the obvious outcome was shown

in the increase of the chewing velocity.

Key words : mandibular movement ~ chewing ~ anterior crossbite
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Bl 2-12 0 1 o B Tk ) e vidg 3
L R R RE F A S 0 - A R R
(voluntarily determined rates) L3535 & ;1. 25=x (1.25 Hz) -

PR RAAE P R EE S - R B AR Ao R e

@5 BT RE 67T (6 Hz) o f B AAT e id R R ¢ A

SR O
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9-1-3 4500 vzt it 2 AP BF]S
"ﬂ"%—{ﬁ ﬂ?’?ﬁ/ﬁ it /?\l«f’” mé_gﬁﬁi" ’E"E#’m“'p S E{F% ’

¥R s hEay § FRRAADIE L L SFT Gtk

5V ERY T 7§ = & o
PR e iy DT A AT T A LS IRA - F IR enfE

EE N FTSE BEE SELTINE T 3 E RS- R

PRAET chi 4 RS R g B R w2 Bt

Ao e ganT Se

(1) 7 #% %P %% Calsson?l1984# cpT 3 Bpor > 7 #i e p =
WA BAARE R A2 4 G dE A e v i o

(2) et & fi t AME e b Gy ¢45 1 TRF T 2
(multiple aplasia)~ = 7 B2 (open bite) =/ (deep
bite) ~ € e 7 & 45 v2 (crossbite) ~ 7 & 34 & 4 47
(crowding or spacing) % % ¢ i & e2 rkst iy g™ o

(3) 7 % & 5 a5 chz &5 @ &

=) S
R LR KA R ERAERLEET 21 ERFR AL
3%%5’;;:}' RN Wac s ey %ﬁ@i’?%@]ﬂg/ﬁ”ﬂ’%g‘]i HEDA i S
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- LER RS DFFES T B H ke E 2 e ifd

g
oy

BEETET
(4) 7HEFoF 1 AR &R FAR P e il d  pF g

FRIL A8 el gt k7 o

VO iRl R BB R ?ﬂe%@@ﬁﬁiﬁ%%$’
LM ERRE T HES AR PR L g TR
R PER L R

RO RIS Bl R b R Rr E s ¢ R R R T SE R R Y
A - LA T 0 FREREROEE BT § L RE R
ST PR TEL R v S fﬁw*f,iﬁkmﬁruaﬁﬁ’%

g7 A A el ek ) A 22 - R 2 2 1980

m.
Fa
1
gut
'}?ﬁ:
a4y
N
|

£ - 2§ HFeldman;d s - § FEH AP > LK ¢ HEF T ik
Ao FRCEES TR ek R L T A p EA RGP B R D

$e8 v G R R B F
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2-1-4 B Fem vt i & ehoh TS

Forb IR Rt o R B L B & B BT X A ARR
e AL > TEER LR s X R SpF T
BE T RS DR A AR > THERFR AR > T RES
P T AR AR S d BT RS 0 G5 IR (ALK S <

TR ERFEREH LI PHE o HF AL AP RET(T

ARSI GEOR BT HEREL SR L4 PP P

frP i B e T L F — B 2 Takada 1994 5 Ter ofAl
FEEFE TR RER T PR FEFR S B R S F R

PR i 475" > it Anderson 220024# (AT § AT 5 LA &
HEF A EHET p 2 T ER KB %S S A

B R EeEERTIR f[?;%i:rgcﬁ}uig%i Heg 0o

=

Fatz ¢k 7 fﬁ*ﬁ‘ AR A A A > & a B v
;% 0 Ogawa Gies F R Wil BEFRREAFES & F

SR EES RS R ST LY SN L



2-2 T EiE#
FH 8 (kinesiology) T A E2E « 4 TH 2 BRE ¥ Uy

WL RIS E - BRI T BE S B % Uy it TR

3t

B B % o 3.1952-1957 Posselt @ & 7 ¥ & ™ B B i@ & (border
movement) o 4 1k B A KT I EREHFRY 0 F HEHFRGE
(retruded contact position) ~ k4 =¥ ( rest position )fr# &
2 & i+ % (intercuspal position )/“ % A %k BT 5 (sagittal

o BB v i@

AN

plane) } z L & # - T2 FHFFRA N> LR/ £ B
FALE 920 mpF R ISR R S AR e F R RN
B ER RERE S TEREEN 2 Y B E S R &
Ff 0 W T T RERLEM L X B e (terminal hinge axis) o k4
PR AL ERER g 2 A gD T R A AT
Brofe s BAFRES L2 25 ¥ € NRAD ¥ Y Posselt

LHEE T R AH T L THERRRT- R vy R B

23 o g fl-ﬁiirFEIZ—ISE'“rv‘r v kw7 Vertical (22 )~

Lateral (& )~ Horizontal (k) % Yaw ~Pitch ~Roll > #& T~ 8¢
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FHI - L3RR pd R en AR THER &
FEY @R 0 FIEEHN TR ER Ry T OORE R
P BT ERH oy TeRETe P ARAL T XS
(sagittal plane) ~ "k T & (horizontal plane) % # % & (frontal

plane )

Vertical
Pitch

Horizontal

B 2-13: THEHA-RETIE A AT LE"
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2-2-1 TEHREER DR G

¥ UERERR o kG kg g - BEARSDAN S AoRI2-14
B — g A vzﬁjéfﬁ » TEER Y T hix g fE2 5 CO (center of
occlusion ) » 2 ¥ 14 %ﬁé 7 %EW TR ST RS B TR
P iz B o0 fE2 5 CR(center of relation) @ i&JpPosseltei 5 »
ey opgd o d CRIBEAM SR argEd > o
FAREEET LA ot it B G EA TR L BT B

# lﬁﬁ‘u{r’ Bgk# 1 Egk o

Bl 2-14: X5 chT B8 &N |
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FTEETH REFE > LM T BT A R it £.d COL FRE gk
o B E B F TR I A A R R AT EA R AR
iR R E A AP IER T o ¥ b o RBEE P73 ek L i B (rest

position )§ — B 4 T2 RERF > ¢ T g RITERE o

WIERFEA SR CERA ¢TI d REETERSRIT - ,T%L&E%ﬁtrﬁ EEEIEE 1
L AC0Z B8 jE Y 5 20~25mm c COX Eg -3 §E3E
40~60mm °
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2-2-2 T BT E S kT G

T gpifwiE 6 (border movement ) Aok TG b HuEs A 2 o

- A F Y wghi % (CentricRelation CR: ¥ < B 2 > T2k

EETHAHL Wk T S4B T BRSRL R

(Gothic Arch Tracing) #7 Sgi@ & g >k T 6  4rBl2-15 -

W,

Bl 2-15: KT & en ™ B8 d ;N ]

S E TR BHFTRE GAR D EhpE PR Y gk A A2 RS

FRO MR e T BRI RS OR ST - R E

ES

i
AN S LTSRS G XN YR

L

s

Bt T BB RIx BT A4 A2 BT B A KT G T STE

ZZBIEH B HTEE5 mm~15 mm e
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9-9-3 T B iE B e 3 o

wEp e TR EE S (border movement ) iR AcB2-1647 T
Al A LT BE W FR G it 2 E R fl o d TR W R chip) e 3 g
BT R EgEIRALN ) AR SRR G R ERT RIS L
VEEG B (kR o Rl R R A B el % R

P HNEHELEGED mm~13 mm o

DL R Bpd RER S R EHPRFME T & e ¥
RN B0 4G T T ERTIES AL TG k) 4

- @ R A N E &Kk G 40 mm~60 mm > kT % 5 mm~15 mm
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Subject AW ; T
Male, Age 3.1 "-Lﬁlr iy i
Good occlusion T -

Left side chewing

{earrot)

B 2-17 : vevde & 58 5 crovl w38 B

2
R

TR E s g Fl

23



5T B R

&=

REFENTHMY SEFER A
it 5 5P 204 MR A ¢ T RN & Sk B N E 6 2 LR
Ferrai %1744 & & 1 4B & 5 :F

5 A

s SRR IR

1860# p¥Langer{| * ®lj%;2 (graphical method) 7 = * /%48

SF R g P s TR TR E S 2 B T

- 1889+# Luce =« | * #&F’itv(photography) » #-
- BRBFT AT G 5 (face bow)t v ¢

R BRI R AR S
B FipE NEFT %ﬁﬁ%ﬁﬁﬂéﬁﬁﬁ?ﬁ“ .

Bl 2-18 : Walker ] * #45% e

-

5 N T gE

2 15 > Walkerg A141 % 4530 cn 83T BF3E 9 e jT 4o 10 32
&5 7] 1908% > Gysi H#8 4g 5 50

CsaAs 4y #L Bl (Gothic arch tracing)
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(A RPE TR EH 2 K5 wB2-19-2-2 1% Ay
B EETHE DG BapES R LRI E L hid

G g N E R 0 e B oA B D] mad B Lt o

B 2-19, 2-20 : # 48 5% 38354 #uB) (Gothic arch tracing)

z. t¢ > 1931 # Hilderbrand # & & i % ¥ #H ¥ jiF
(cinephotography ) ' % #5 i 3z 54382 i (cineradiography ) > 1940
# Klastsky it ¥ kP (cinefluorography) > 1942+ Kurth
dUHE PO LR Sk B P T (stroboscopic photography) 5 4} iz dt

AR ek T g B e 50 Y
7 1952~1957+# B » Posselt{]* *cit il jir 2 Joof i b =
#v #172 (pantograph) $t - FEAE 1% & FAR B> 3% 2. T 5P E 0 e b AT

T &S A3 T B iE & (Mandible Border Movement) s
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5
\‘%
)

3

|

YRt R R TR S 2 - B e A2 E R R

* % > pantograph T it G HEEh=Z BHEF A4 > I H B F

TRy

E=0c
T
o
‘gh’{
E\d
e
14
N
dk
2
3
F_w.
h
s
=
|k
J
=K
F_‘.
-nc»{}‘
&

TR G el B K R GEE RN B R BN b g BT BE

PEEAEE o £ TR @R Y T g FEz o B AR RFEA
2 4
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2-3-2 T I F T 9B e

%1953+ pF > Jankelson"&_% - =41 % § F ik ek T FE b0
FH BRFTORFEITIOREGHF - £ B LF T HE
FopEE AR T B A B RSB R AR ST IR AR

TETE:

\\\

b s R B L R F AT TR A & R

FERERE A o 2 15 21961 & Brewer #4% &) v & TR T2

(Occlusaltelemetry)~ ®_# * 4ple e ;4 5 - R B BT A

F X ?ﬁ'ﬁiﬁfg LR T e B L a s Ben

TEER  RA FN PR RASBERTTRRF Y 00 TR

RERSEBFR ES P BERHAR S TR KR RT VM
XEFauEE G Lo

1967 # Messerman % 2+ 1 % 3 B £ % % Case Gnathic

—_—

2

Replicator» A & ¢ * » BEREEL A plG 5 > L5 - HTHE
FE 7 B P REE DT K o doRI2-21 0 2 18 2Gibbs £ iF
Rl EE ERF T HET AN EF RS BT HER A

% & & (sagittal plane) ~ = % @ (frontal plane) % -k T m
(horizontal plane) t & 5 7 { & - H hfF 3t o & & Case
Gnathic Replicatorf®@fi e ~ > & iF2 % » A 245 ¥ i ¢ 30X 33

& B~ 3 £ ~ o
TR IE T IFPEY
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i | GNATHIC REPLICATOR

qum'r;zan &¢ Lane
KL WINDOWS 4

‘1‘ "'*'-l,-
PHOT. ocz\ﬂ'%
m.

< REVERSE
™ l BEQUENCE
FORWARD ‘

FACE BOWS PEOliChes &

Gl So, Ry FUNCTION
RECORDING \ REPRODUCER

LOGIC

e

REVEASE PULBES
HEVERSE

“ ' mEVERSE
k‘. -‘——— ~reryr VDRW*AHD Sl:lutw!:!
e ——— LAYBACK m
| REVEASE & LOGIC \_ﬂ}":
| R R | ANE P—'U“U\

i~ FORWARD
TAPE RECORDER el Woamznnt
| S———— BESUENCE

. FORWARD
."’_‘ L i

STEPPING MOTOR

Bl 2-21 : 3Pl ¥ %% Case Gnathic Replicator®

PR ENERGTRER SR REIRFE R B
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FUET BEAE # el

2-3-3 R R

Bl 2-22: Jankelson % E d) & mandibular kinesiograph K-2

2 3% 2.4 k-5’

1975# - Jankelson | * 4l fmi 3¢ iE Ho 13

'mandibular kinesiograph (MKG) & {7 = 8gi&

PR RE R RS TR AILST G S B BAcFI2-22

i¢ ¥ 1% customized

ELI

FHTFRE AR P R F A 2

pulsegenerator-Bio EGN™ ¢ & & - kinesiograph it 2 %

sirognathograph -

Hir* 2 354 T & W AbF]

7

}'@% )@@iﬁ—mé@ m g

OSSN

& ® (magnetic field sensors) 2 - BEI: & 24+ E (flux gate
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magnetometers ) ¥ MR FIBABIER R AT S OB R R I o

BREHA Y AXA PP RN L At ilaoEy 2 » 12
AL BEEFIem2-23" T FRERFEAEHLLM 2
oo BN T N R BB BI2-24" 0 - BALIT TR T gk ]
Flo R RS 5 2 X2 FARCERR F EFELREP
Bl PR R EAMETLZF e THRERET ¢ BT LD
BHRCEBEL TR RIREES PRI NT N AR T AT

T e ks M enF AL e 35T BF X ke (sagittal plane) ~ # o

(frontal plane)% -k-¥ @ (horizontal plane)= T & > w e f %

B 2-23 : B 2-24 :
K7 X Uph g g " Ny T
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% # & mandibular kinesiograph & #_sirognathograph @ k&
ER AT L R NER PR SRy o
AR ERER R R T AT S T AR e R
FIAEEIRE F P BRI R BRI R R P B BT 4R
Wik ez i I & E 2 vk 135 Hannan” £ A 5 B P o
mandibular kinesiograph® FcriplzE -2 4= F% 5 14-20mm » #]> §
BIR% % 3-Tmm > # sirognathograph® # =% & IR EEH X 40mm > B
PIAFEZR] S 10mm - # % F kinesiograph # #.sirognathograph: *t
EEFER N GEAF R I LA 2L A g F s

B AR AR R R
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2-3-4 kT F T SpE B e s

X

21977# > Karlsson™& = 1 - £37en ks> & 1% A g k-
%48 (Light-Emitting Diode » LED) i* 5 #f3c > M#EFHBH ™ 72 F

PR T R e e B R AT TS LT R A KT S TR

M - B S B F R AR R PRI RLS S B i e
s Ee - B RS SR EARLT MY R oo d k- sy

14 ¢t & (infrared light) ¥ 7 % éﬁf’_%‘« RigAH Y 2+ X ?f:"}%"i

bo

T ez & Res SHERPEEET Koo p g k- sl £ X

BAIAFED AR LARRT BT F o A E RO PR E R - 4R

MR F TEEREERAR KRS B ROORBRER QPR AG
BRI RS P ez B A XA aEE A R LI R RS 2L b 2
TR et Tl 3 EROEART LA R B TR R ABE A

(global coordinating system)® #_& J13% k|88 2 b 30 A 4% % 4

(local coordinating system) %= Rl#Eid 5 B8 chm 2 T » d

??
aan
5’-
=1 _\‘
‘%E
RS
fn
&
)
#
=
=
=
i
(Eé
s
o
it
i
|
5
bl
=
+\4
N
=
=
&
F_&
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o)

Cameras and Personal
LED Target Frames Computer

'z< P 93

] 2-20 ¢ Palla # % e Jaw-3D ™ g8 & 3o 4% %k SL

Z s Ey 3 - BRTF T EHER G HRERAARFAF DK 0 401986
ZPallacFm 7 Bp B 441 * £ T RIEFAF D Jaw-3DT BF 8 b 2545 4
2 (FI2-25) %0 o i RETT Y B 0 T e ekl B d BT E
@0 1995 # E%%%?iﬁNaeije A Gk R B O0KAS-3D % st

(F2-26) "> ¥ *hBF - LR A" AAMMEF ] hz b @i

¥ wVicon 512% ¢ Aridp e HILiE (77§ de chlke 2 4 -

B 2-26 :
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KT T TR B R F P e AR R AR T R B AR kAR

M R AP R AR 2 F AR R

..\\

TR REE KT A REAHERT S 64 S
Fo o

R S O R Y iR T PR

F M 7 k# Smotion captures%fiE # f247system” » 1 * B &

B AP end RPN BT BE R R g R o L e
%ﬁﬁ%qumigwﬁa@ﬁw@’@m#¢%a f BT 9 g

Bl A ZEENAEEDRE A FERE AT

~
s
ki
\ -
T3
-
3

FEN P LT E R e Bk HER g FlApy R L ¥
WHLEZ G T KR T RHER DR M S PRmo B P
B mimpA o P T RFw & 48 Ed (interocclusal vertical
dimension) =7%® % > T 8+ Ef§ (premature contacts) I % >
B X @]'» > (complete intercuspation) =i £ ; A3Fim U 8 & 4t
FF s 3w o0 weTEEAREL =% (rest position) I|ve & i+ B

(intercuspal position) ez B Gfcf o pe s » 1% R4 2% =



B aep g w s =G e g (coordination) & 14 iE B A
153 e F 4 2 £23 (incoordination) e % % > ¥ by ¥R
KRR thd vk Ao T Tl A 4 b B eh h fofe R~ 7

F el T BTG TR oy BRI HRF S T T E s 2

PR RE E Ry S o
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2-4 # Fw & -+ > K v (anterior crosshite)
AR SR AR TP IREATHRA I 6 (F2-27) @
S ehE S Fadn e P T 7 v LM R 2ApF (H12-28)

UEELC S SN RS S RN KRR B

9 & BhinA o PEAL o

Bl 2-27 1 i % overjet % B 2-28 : % 9 k=

overbite eh= 38 - & §r2 &

hE 3 REFe o # T Feadd F Lo 1973&Kelly™ L 5k v B A %

gD NG 0.8% T F e A b A fEY B EH0,6-1. 2t L

Brrplgawd & o R aF AP G 0 w3 F e ALBF LR AL Y
R afm> 6 o Lew § SR NBAEY WOT 2% 75 ¥hd 5
FEVR AP 207G 2302 13% vt F o AT T F e e s

- fﬁ {'# b3 ﬁj‘ﬁ?’ﬁ‘ FFB 5{ °
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2-4-1 3 F il g s o F1 R R

R R R A FT AL Z 8 ¥ - # R E R 2 (dental
crossbite) > &t B4 2 TEF A F T LG S £ DR F]5 LR
THINF S FRIFASETIRE T » B RHEARD SIAzde % -
8w > kv K dg ¥ 4 F v2 (skeletal crossbite) 4p &+ 874

i3 £ RS FLTYN L EEFE AR LA K L g o ¥ =

s e 2 F v £ i 1 F s (functional crossbite) s 45 e g T

B 2-29 A & Frre BHEMEIwm CL~C2. 5 F- A FHaprxw
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i F17 o o & RlMcDonald#ritig = W 7 B F]¥ oA 5oL

F_&

Fo SIRFSGERES I INB A E 0 2 54948 hK
PIERET I ® iRz 31T 5 R ERET LR
R @ iE N n T R A L

Rttt At e o BB - BES o § 3 F AR
9F24%0H T Feainp A BRA AR T F T G A S LT

oY end it g R T SRR TS AR

{

Fo7 BRI S

—

59 BB RIP T A AL B

R

W FRESEI R EET E‘ﬁ’?ﬁtfiﬁﬂ%ﬁ:}ﬁa’\ AR I eS|
Mg & BpEFant TEM 9 51990 # Eismann” # ME 7 F v ehff (i

FERp A Lt R T ¥ B RER T 4 AT R g 4
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5

i

AR - ET Rk oMY §F L PEAEE A
SR T kA9 B F 2 MRS £ BY gL T R
R RPN S B P A DR RS SRR B R
TRAFERNBHES AN R A TR e F a9 F
e 4 b G A R AR A R R K R R RT
R AREE P OGN Ry PR S e A R e

®2-30 -
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9-4-9 T F vk ehin g

FHl s & P hz - ﬁf‘u{«i flid- BEF RS &
1997 Sohn”#7 3 % I vl i A2 ¢ L BEoeni® ® PR £ 200 £ iy
SEE A E oA s P TT T hE v R0 gEeeniT R g /)Y
2 oLcR BB AR Y WA T EEd REI Y Lo RORBREN DT AR
FRLE G R EF R TETEEF L P T w T F R e &
B oo

I RERANSHER P AT € RBE S R FI Ao

s e 7 R e RA 0 F IV gl ki EF R
FAEREN ey FAFG L THE B LE Bl g S
M 58 K4 AR o oA nE v s BB R R v S R B4R
B e B 28 ALRBEFF #Eg-i ¥ Fr T g engE - (mandibular
position)?fs f & 7 — ALl o o
Proffit" g # 5l &® 7 Frax 3 § 28 (700 ip A B BT o R
B R T BT i LR AL K AT ST T & b
PIPRAL o A pen™ 38 P Rl 37 5 hEH > A Ry ¥ A 57 5
(removable appliance ) % %% 2 ¥ 2 ;5% (fixed appliance )
T EE B LV Hirst 2 ;Lf%_f EEE & TR g & (bite

plane ) ~ it 7 g k3 Fre £ 4% (Lingual arch with finger-like
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spring) % Z%|3# ¥ %% (Z spring appliance) 4-B2-31 » & &_i# *
FHRGUEE R RR A ORe 6 0 TR IR Y hson o Rt 2 0
FIE- LB Jwﬂﬁwwyﬂﬁvf@mr“%%ﬂ%?’imﬁ

TG R AR e BT kS iR S G 0 T S
féi",lf”l TP e a2t TR adE 2 e adrdlt £ %

% ¢3¢ Soverbitesyp b & B FH 8 B

@ 2-31 -

A. bite plane

B. 7 spring appliance

C. finger-like spring

Fp i F F RS D R B el W 9 F v end i 2
Kéf:?—%'i ’f‘i’%_l_ ’H“}——mxé’.-}b # a7 Fp{m/r}%‘i “_; ?gﬁ' .
2007 3 L& F AR Y e 2 A AEM L L &SR

(Improved super-elastic Ti-Ni alloy wire, ISW)# Rebellato:r
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OXAZ OX6H B R ILIAH T T F sa g A il 2 f on s A g
HHELERTE AT N A 2B T AN 49( crimpable
stopper ) ° ,T.%'ﬁ’ Ak m 7 ke 7 5 %% (Anterior Crossbite
Arch) » 4cBl2-32 > H RIZs i H 556 F va 7 & LR RH 3 B

@ B 7 7 5 j 45+ (arch expansion) 0 BT Mg b sl w7 F

v eFIRY AR o

PR R

1. #3030 7 7 435 fdF dhdz 4 241 (torque control) » 7 % i@ = 7
13 Jz(root resorption) » 7 % & 3 Flfirx £ 7 #x £ F B H
FonBAEEHE LY BEASL

2. R R2AFEAEFEFEHEL R REEER RV T

FRAA~FREPORE -
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3. FIEZREFER A FREFHELNE RS A BFISRR

2

Moo TRRLE B MLAF U OEREL IR 0T o

~

4, ﬁﬁ§¥’$ﬁﬁﬂﬁﬁﬁ&ﬁ%*ﬁlﬁ“iﬂo

. 1%l B2 M HA AT S YA E PR T F Ll
L o

Flptw 7 K7 5 %% (Anterior Crossbite Arch) = P = 7 iy &

9 OF s ihb R
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2-5 B3 B

4
K75

w

3

Mo m I ERE- AL E B LI R AETL -

B
\N~

C'g 2;;3\:9 - F] S s Kﬁ:‘ Pz vk gﬁ*“ﬁg%ﬂﬁ@ 3 - iﬁ”lﬁﬁfgg;

=®

FHIFRL FIHD T FOL L L BRI LD I
LR ERELE ol NP e T S e T VA
Rn i (T B ALY TR M 5 SRR 2 A

B a7 docfwed £ AR a2 erdp BB R Bt £ ehA BB

By

fA= Ke . > E e 2 22, a7, 25 > Sy ’ 2 L=
—gﬁﬂ fo o0 FrEs B o e R S e A iy 9

MLk B gk ¥R (RO ARIR R G Bl AT R g BE T S



45

TR = 2

i
s

3-1 F kA28

R RE B
(F =B dm I Kz
T %L B )

Polygon- Before active treatment

M edgewise appliance®g i it b 7 k&

% ¥ & {4 & Andrews— II?;ZEE PR (THG T FATE L
fe - B TR MIF RO L

DigiGnatho .1

TTEOBEAE #e 3f g A T Al
DigiGnatho V1.3
BT TRREE R R T A AT 2

Bl 3-1: R ki AZR
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3-2 R &AL
A wjrf R H E PR R RRIED S LR L s

sk iAsS

3-2-1 %384

AR Y AFEFGRFRT FULFHL T 2

e

DA AT B8 A016-28K 2 F > T A Lo Mz

HERFwTREZ BT RSKek A T4 3-1 -
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231 RREERTHA
Male 01 Male 02 Female 01 |Female 02 | Female 03
& # 23y0m 21y3m 26y3m 16y1m 27y1m
e R 32 weeks 28 weeks 28 weeks 28 weeks 20 weeks

% 3-2: i;éiﬂ”mlé‘?w cephalometric analysis # &

Male Male Male Female | Female | Female | Female

01 02 & E |01 02 03 B
Facial angle 90. 2 86. 3 85.07 |92.4 92.0 90.0 84. 83
Convexity 3.0 9.2 5. 60 -7.0 -6. 5 -7.8 7.958
A-B plane &6 73, 2 -5.10 | 4.2 ') 8.3 -4. 81
Mandibular plane | 25.6 28.4 26.25 | 28.8 10.0 22.1 28. 81
Y-axis 62. 7 68. 7 65. 71 | 97.3 50. 8 59.4 65. 38
Occlusal plane il 10. 8 9.52 10.7 26.1 1.0 11.42
Interincisal 140.0 |120.3 |[129.66 | 121.0 | 141.0 |144.0 | 124.09
L-1 to Occlusal ), 24.7 21.69 | 19.1 SO0 8.4 23.84
L-1 to Mandibular | 81.1 97. 1 94.67 | 91.0 97.6 7.4 96. 33
U-1 to A-P plane | 2.6 g 7.86 4.4 0.9 1.4 8.92
FMIA 73.3 94.5 58.98 | 60.3 72.3 80.5 54. 63
FH to SN plane 1.2 1.6 5.98 | 10.7 10. 2 5.6 6.19
SNA 84.4 89.1 81.82 | 78.4 78.9 80.7 82. 32
SNB 82.8 86. 0 78.61 | 81.5 80. 3 85. 6 78. 90
SNA-SNB diff. 1.6 3.1 3.28 | -3.0 -1.4 4.9 3. 39
U-1 to N-P plane | 3.6 9.3 9.91 2.3 -1.0 -1.0 11.74
U-1 to FH plane 113.3 | 114.1 |108.94 | 119.2 |111.4 |116.6 | 111.13
U-1 to SN plane 106.1 | 112.5 |103.06 | 108.6 | 101.1 |[111.0 | 104.54
Gonial angle 122.7 | 116.7 | 119.38 [133.1 |102.9 |122.2 |122.23
Ramus inclination | 82.9 91.7 87.36 | 75.7 87.1 79.9 87.07

47




+ 3-3: i;é%/pl% ¢ cephalometric analysis # &

Male Male Male Female | Female | Female | Female

01 02 R E | 0] 02 03 I E
Facial angle 87.9 92.2 85.07 [90.9 89.5 87.6 84. 83
Convexity 7.5 7.6 5. 60 -0. 1 -2.0 -1.0 7.58
A-B plane -2.6 -2.2 -5.10 | -1.5 -2.0 4.9 -4. 81
Mandibular plane |29.9 22. 1 26.25 |29.1 8.3 25.6 28. 81
Y-axis 65. 7 62. 4 65. 71 |59.8 59.5 62.5 65. 38
Occlusal plane 10.0 3.4 9.52 7.8 1.3 1.8 11. 42
Interincisal 120.3 |116.0 |129.66 |114.2 |127.8 |137.2 |124.09
L-1 to Occlusal 16. 6 21.0 21.69 | 19.3 15.0 7.3 23. 84
L-1 to Mandibular | 86.6 92.4 94.67 | 88.1 98.0 73.5 96. 33
U-1 to A-P plane | 9.6 13.8 7.86 8.6 4.3 6.7 8.92
FMIA 63. 4 65. 6 58.98 | 62.9 3.7 80.9 54. 63
FH to SN plane hecd 9.8 5.98 9.9 3.3 3.2 6.19
SNA 84.3 86. 2 81.82 |81.0 85.3 83.9 82.32
SNB 81.7 83.6 78.61 | 80.4 84.9 86. 3 78.90
SNA-SNB diff. 20 2.6 3.28 | 0.6 0.4 -2.4 3.39
U-1 to N-P plane |12.5 16.7 9.91 8.6 it 6.4 11.74
U-1 to FH plane 123.2 |129.6 | 108.94 | 128.7 |125.8 |123.7 |111.13
U-1 to SN plane 115.9 [ 119.8 | 103.06 [ 118.8 | 122.6 |120.5 | 104.54
Gonial angle 126.5 |121.8 | 119.38 [ 129.3 |91.9 121.7 | 122.23
Ramus inclination | 83.5 80. 2 87.36 | 79.7 96. 4 83.9 87.07

A A TR B R

(1) % 7 & & =27 o & (center of occlusion)F % — + 2

4

Class 111 )

S A T N A

R 8

-\ 5

#r2 & (Angle

(2) ft TEMI b % § =39 vk £ (center of occlusion)
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EeS
=
)
=
g
~m
3
)

B > F 2 (anterior crossbite) #wg

-

a

AENTE

% (center of relation)@F+t TEBM I ¥
DR LE ¥ Y

(3) BEI&RFIRE EHE= vl g7 09 R G AR i

R R AT LT 7 FHR (single crown)

Ly VAR RS RT PR

(4) &P BB S Bl o PRk A E A -

(5) T AELFETRAGNPHT SR
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3-2-2 EREPIE S P
HP D R TANRRE 2R 4B A M-I % 7 5 (LOTTE XYLITOL-

apple mint, @7 LOTTEE X ¢4 ser @ 4% i

3

WG RP 0 FF HER - ) WwRI3-3 AP AEERD LR 3
¥ g3 2T (AUWL20D, Shimadzu, Japan) (Bl3-4) % #{E < &
FRRRIE > FIELT (dok3-4) 0 L& T4 % 513, 65mm 0 5 A&

55.42mm > £ & 5 1.64g -

13-4 e ERlEG HoT AL R

Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample | L 35iE

01 02 03 04 05 06 07 08 09 10

£ (mm) | 13.75 13.75 13.6 13.5 13.55 13.7 13.65 Lokl 13.55 13.7 13. 645

% (mm) | 13.65 13.6 13.7 13.55 13.75 13.6 13.7 13.75 13.6 13. 65 13. 655

E(mm) | 5.4 5.4 5.45 5.4 5.45 5.45 5.4 5.4 5.45 5.45 5.425

£(g) 1.6511 | 1.6467 | 1.6113 | 1.6350 | 1.6513 | 1.6301 | 1.6337 | 1.6250 | 1.5913 | 1.6948 | 1.6370

Bl 3-3: AABEE2 EABT B AE-HE R AT
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B 3-4 :
Shimadzu & + #&k& % T

)50 ¢ AUW 120D

FE a4 1 120g/42¢g

B e 0.1 mg/0.01mg

3-2-3 % 9 Fva a2

&

[u—

T

B A R R iR B AR E A2 i LA A4 £

A (ISW) -

Daw 7 A k& Ferid % g98 Preadjusted Brackets,

W

Esther II , Roth type , 0.018 slotif P #+%; % & % (Tomy
company, Tokyo, Japan) ; f@ /] va# T % V2 F B @ * 0
i ®BE £ H%E B Preadjusted Brackets, Micro-arch, Roth
type , 0.018 slot£ &%+ Z(Tomy company, Tokyo, Japan) e
% it %k % A © Super-Bond C&B(Sun Medical Company, Kyoto,
Japan) > >t 4-META/MMA-TBB system ##%5 > P 3 7

"~ 7 & B B 4 & dentin activator solution (citric
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acid/ferric chloride) °
¢ ~ 7 H F R4 ® enamel etchant (phosphoric acid) e
P~ R & H 4t monomer (P 7 7 4-META 2 MMA ¥ #2) -
7 o~ it # catalyst (tributyl borane, TBB) -
A RTARGRTI BB A, A NEP RS 2R TH A

tooth colored and clear powders (PMMA powder) o

® 3-0 °

Super-Bond C&B F &
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3. R AIAZ M4 4L & EM(ISW) A oKk Y cnaA ML P A
L& TITAN Nickel Titanium wire ( Tomy company, Tokyo,

Japan) » H#+% %.016x. 022 inch » Accu Form °

STATIC THERMOACTIVITY!
OEAOEEIEELTE.
HELERENERET SEHERATLET,

LOW HYSTERESIS !

FOLEPHTL AR 2N,
HIFTBTCTRICRSSETSNRERT.

B 3-6 : L&H TITAN Nickel Titanium wire B+

Bip e h D G0 g AL TR gL B T £ A
ST 4548 & AT ELH 0T (leveling) > F PF i@ * Anterior
Crossbite Arch &+ 28 7 ehk | #E 4 (labial tipping) @ ¢ B
B LR EiaiE- X Hp a3l 7 R s~ kE o
ELLNTHMT Y R ERERF TPV U IR
#-Anterior Crossbite Arch#*f » <5 T & (plain)z 2 A4z 5814 4%
G LEREFRE PR T, B B REFTEFL LEY YD
PRI PZYERRERY - o T ATHT 5 Qg

4v +LH MEAW (Multiple bends Edgewise ArchWire) #-TF 8™ 7 &
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Pl E RIBE > 122 3f % 0IME ( Intermaxillary Elastics )it {7

BRivZ 7 # e B o

B 3-7:

A. 2 Crossbite Arch i&i7 F 85 F®
9 chl fp] b AL

B. TEps AL Hr FraEF T
it 2 I g F 0 IME & 78
29 #A

C. i%ilﬁ%%%?f

B2 BATEORERAILE & 4T OAndrews> B R

1. Molar relationship: the distal surface of the distal-buccal cusp of
the upper first permanent molar occludes with the mesial surface of
the mesio-buccal cusp of the lower second permanent molar.

2. Crown angulation : the gingival portion of each crown is distal to
the incisal portion and varied with each tooth type

3. Crown inclination : anterior teeth (incisors) are et a sufficient
angulation to prevent overeruption; upper posterior teeth: lingual
tip 1s constant and similar from 3-5 and increased in the molar; lower
posterior teeth: lingual tip increases progressively from the canine
to the molar

4. No rotations

S

Solid interproximal contacts : no spaces
6. Presence of Curve of Spee: flat occlusal planes

BE SR H20~321F



d

8
it
o+
I
il
g

2;;#4,&-%511%@” TRz g FER o ¢
LR TR 24 e uE R T Ok oA NS A Y

EXRFAmiEes 2 ke hink o A EP POl ERLIAL S

V. 3i& 7 T S8 B ehfz s o

33-1 FH&RENG
AR B R T RER ORI SERD A4 B E # A  NIKON

COOLPIXL 5000 & ses-#@& ¥4 » s S P @ * Ap R fedo™ £ o

% 3-5 : NIKON COOLPIXL 5000 #R1% %

@; ko iR z|3
) 2/3 vt R4 CCD FchE 500 &
7
BE 2 524 § XERE 3 B
B EEHE 25-85 mm B~ K [ F2.8
Bt R
BB E 4 & 2560x1920 W%
i
R A & BB G 640x480 2
- B E A
B8 AL T# 94c 50 cm
ITREAE
M B ¥ B & pE / pk /KX /KR
3 cm o T i ag
TR B E /) ¥ RE
‘ Bod P
INIB Y 100-800 i 1/16000 #
B - | 1/30 # e 5 Bk
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i3
) EE-VASS ¥ V5 3]
A Rk AT +2EV
*
£ AF gk 2 AR #
Mgy PR
nEEE 7 N/A
B
pinE 3/10 #5 IR N/A
@ipik R N/A 3&/%) ddp s d N/A 3
P e N/A #) Rk N/A
iR N/A bR N/A
# % LCD 1.8 =t # N/A R
H jpé #
# B USBI. 1
At
et CFI / CFII & 101. 5C#%)x81. 5(% )x67. 5(iF )mm
¥ 360 % T R dadp s ¢ % EN-EL1

3-3-2 T BpiE

& 3f PEEIE PR BR AR T

B 3-8 :

NIKON COOLPIXL 5000

ARG BRI A R RE LT E TP

=N ,.‘!i'm‘k)’ ‘i " IE 151’1‘—( %F
9 3¢ B ¥ 42 F]20Gibbs s

B EHT P9 B A e

T o ¢ TR T 2 i L T REE

F 17 gt fen 7 Ao nany At

SE cls gy O ML

56



MR enE 2 55.0mm> ¢ A F8d S FSEFI Ak
BEGEOR R UKE X TE A LR 50.07418g> 7 44

oIk € B L3550, 13566g -

B 3-9 :
2o BL et g IR
I oE

B RO FEARB ARG G TP M B
PR SEE o BT R R O R § R E AR (i
) Bl - B AR R R AT AR TR

Poenigd gl > ¥ m 9 SRR R TR 2l

B 3-10 © T BE PR KR 2 BT
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3-3-3 W HEs%
AEREGE BB AT AT L RE R R R T GRS

IETERE SENETAE NS SRS S I R o

LA EFERY Y o EF - LEMIIRADTHL AR s

vy £ ¢l "b/—ié\.%f_ﬁi;ﬁ"ﬁméﬁk PEE(3-2-1) revd-a 3 5 a0 ik e

BT T B AS B e pF kg DigiGnatho V1. 3R BuiE ik o H#-a 30
NIKON COOLPIXL 5000 & FE>t#%rze b B 20 % 38 chffijk 6 11 2 KR
oo AR A R FIR00° A A B gk B sk AT

BEF 7 LBl A B[R Y S 2R RaIk e bl iekk o

Bl 3-11 @ = sk 2 sedfkin



B e FFEA ST FOSTHL PP LA L3

FL ARG AR P AT A BT cFREAEY L 2
;‘é'fgq—%&"‘@@%%*%{}?jﬁj‘llJ‘l:;_\ \:F'rzg’,,,ré%%x "J‘ff'/“’
Lil AR L T AR E BRI RY LR TR 2 LK
RE LR T AARERE T ORI 7 £ PRI TSR R AR

w0 IR hk 4R (s B B2 o DigiGnatho V1. 3i& (7 2
oo B IS B R A PR AL

. Poads ¥ 3453 — Rend b o ol if i 8 & end

2. MEFAF IR TRESF ISP F S B 7 2B

TR

F 4 fra st For

a

fRAT 2 GEBRES > S MR IR A BRI SR
ARG BEITE LS MG B2 T

3. t#EFWEHE L > d >*NIKON COOLPIXL 50004% %> # ac & -:£ 15
fps> E A A BWOE - ERBREFETI 2 ER R T T1550.86
ol e E - BAPCER L0434 0 #2 2 » £E215 fps
i Rip#E > LE-BAFC BEAE G T4 EBE - ®
DigiGnatho VI.3 % ¥ - %k F &5 -~ BRIV ZFEIR- B

RBAL > P11 fps il B EATE R AT B3R 20 fpsitd g
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B 3-12: F e sxF Fici By

Bl 3-13 :

FERE RS &
§ HHrazk o TR
e Bk 5 il %

e T Ak

H oS 50 3B =k L n o
AT ERRDE o AR R FHE AR R L

2 2 S R N
P B HR R LT R B R Fe e B R
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Btk b L hpEe R T OB BEEEINA 0 A WIS MRk H TS
B i s cn S PR F T TR P PR E > VUt
SR E Ei o AP IR A (2T S #HEP i R 5 30 fpsePanasonic DMC-FX01

SRR LR AT £

# 3-6 : Panasonic DMC-FX01 ##& %

]‘E\: koA iE ZI/
) 1/2.5+ & ¢ ja4x CCD S 600 F
¥
BAEE 637 & kERE 3.6 &
EpEdE B 28-102 mm Bk E F2.8
B BB
Bz E 4 % 2816x2112 %
LN
R A & L o 848x480 %
- R E S
sy 6 # 7 4c 50 cm
TR
Mo BB ¥ B B ’
5 cm 6 TgEaaT | pB /PR /AR PRE
i a
‘ R L ]
ISO & -k & 80-1600 i 1/2000 #;
B M- R
8 4 e 5 =
i3
HIE o R 9k AE 1f +2EV
L } REAE |
o4 4 ST
nEEE 7 ) W:0.6-4. 0m T:0.3-2. Om
B
B 3/10 #5 FE N/A
B R 8 &/F) @ik s N/A 5
T E e N/A #) P iR Sk N/A
"Rk N/A AR E L
# % LCD 2.5 vt E2 N/A R
¥ hér3 #
N 3 fé;'ﬁé:] i o USB2. 0
AL
wihF SD < =t 94. 1(%)x51. 1(% )x24. 2GF)mm
£ 132 5 * EASHEE e




B 3-14 -

Panasonic DMC-FXO01

3-3-4 FHRER®

AT R Mo &R A S ISV 10002 5 p B R R S
(Automatic Handy Stand) kit FHFpERFS% > LA T4
Pprs ¥ A A IR B HE R LRIREF T RIER
B b TELAE B S N M S BT F R 4 1 R B iR T
AR N AR F TR o T e 0 2 (8
Panasonic DMC-FX01 30 fps.’ 4%60 mm ~ 45 mm ~ 30 mm ~ 15 mm ~ 5 mm
PRk e L A = Lo A R 5 600mn/min o TOR-R T

#j ~ DigiGnatho V1. 34 47 #cdy. -
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B 3-15 - r JSV H1000 = ¢ p

¢tk A DigiGnatho VI. 3+t &

r

LN
EER.

e

4 PEA5mmE 15mmA B R Gk o d - 4

S R A SR ITLT G VR A -

63
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—

S R FEE L AR A PR T HER 2 e
AAEORIE D LB EFRFED AR ELF LR RL L LN
Forwon R IEG ER > TR EH R RoR BT 700K
TG Ao it TR RRIE L B AL R B R Y o iFE T

SREFRAE LA 0 AARLBET ORTIE F R RS TS L e

Lul i opd e e B 4 (free hard, FH ) ~ p & e wlgiene 3 4
(free soft, FS)~ Z leewgdicenr 4 #(left side soft, LS) »
pleewl-gr e A 4E(right side soft, RS) ; witene 44 (3-2-2)

I3
ar

&/ &M v

IS

Y

BAb E o LS TS G AT LG A AR

™

1)1’<

TR L BT A REe T AR B RIEE Y »;;g;eﬁ@,?ﬁugvgh- T3



BE o vERR-T f AEcied S N 52 ThEHE | [;p%,;z)'éZ();f/,_q. Bt 2 P iR

560F) 0 B AT E AU R LB S F R

Dt

E

EHOWT LR EERLBLIOR T HI B RIoR T E SR

LREENE G EEICREL BRI O BT RA G

2

o F- CHIFRFLCINT LT P EAPRIA BEDY

The program can automationlly treck and snalyse jaw mosomons
You don't noed particular equipments cxcept digital eamera
Automatic analyeer provides easy and rapid analysis

omd o Windows2000/ XP

[

R ise

Computer Syrlem Support

B 3-16 : T BEiE & 3¢ gl $7 8088 DigiGnatho V1.3

65



3-5 FaRF AT

P~ ity Bifk 84 DigiGnatho V1. 34 47 » 4 % ffa‘%ﬁ\i 3
ARG A THEERES (AABFPFr@sh AP REBFPFC - A
SEZPRGEFC AT RCRPEC ) LR ERED (o
SRR ST A AR P SR T AR 2 RIS R R
RS T AR R ) APRTHE - RTFOER UL B AN
Foi o A E A R Ak g B (frontal plane) £ %3 Gl g
B (sagittal plane)e & & @2 T o MUeEwgi@d s - 4 2 F &b
(Xdh) > B i@ oo b T i ff 5 dih (Y ) 5 Rl BL2 T & 1 eE wiiE
B 18 G Rk (Xih) 5 L@ de e b T A G S (Ydh) o

TEEHRNSIT A S A - R RE BT RER A 4T

- § T e k¥ 8 A & (chewing cycle pattern) 4 45 o
3-5-1 T B REH i B 4 45

B ARPFr@dF B A nREERFC A3 RIEFC

BRA LG RCREPC AT > B AT R AT
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¥

2. kETEBE S TEAT HEREER Y

R

BT B R AE A 4

Hew TR vRE W] 0 A W] &

| PE v eI T é i

™ P P TFTEHE o
BB E

Ad e T f AR d T

RISE e T f R TR A T B

ATy R Rk Y - X AR Y R URESER 0 2 L ¥
B%7 (L& e: BROELERFRIET - FR DRe R D) 4o
TR A MR AR R 2aE T PLRTHERAE LAY
FI AT

TR G T SR E A 4T

. LEHE  FEIEBFIFFHE LT EHE

2. kT EHBE L TEIEREFIHIE S L EHE o

3. PR LT PR rmPi s R -

4, 2R FHLE v B r@mPicERAF2 8 o



h., R FH L P PrmlhkE R
6. et " FrmFsa R AP L 2E -
T. B vEiFHp T AP o

8. rEwEiFHp T i B oo

. L3 =B E @ P @b P TR E
2. KT HE I TR BB ETFRFIES 2L -HE

68



3-6 3tz

AT BL s o THER DS LT EHFRT T
Lo 50 RIPERARER  Um T F vl cnpE [ RE G AR A B AR A
TRl E 58S BRI oL E IR DR L p R BRI FY D

e A e R 0 B W] e fF A (regression line) » i ESE =

f s i Ap -

b1y
b

LRE DT FR

oo LKty BRAMOFE AR AP R Y R MK
;¢ (generalized linear model) ? rdZ 4 3 T4 (longitudinal
data ) eh o 47 2 2 — B & & 3+ & ( generalized estimating
equation > GEE) » k#A BT ¢ aujp b 1 s P pFdrid & chis 3 ik

A7 pfer (adjust) Bl R0 o iR m v £ b 1L PR 0

A G wGEE & 41 P B2t Sl * chdp BOS 4R & AR(D)
(auto-regression with first order correlation) e ¢ #-;% FF P

e EFE N g o B E (two-sided) “ip-value<0. 05F% »

s BF ot PEER A o ST i ATIO0IOAS 0. 15 B
TR T o
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=
e
i

=

4-1 58 R %
AT R MR FER B A S ISV H1000 2 5t o d Rl R o
(Automatic Handy Stand) kit {7 5#EE %> o > 8 57 MR T

BEIEWE BHERE ABFZ Lhdg L PR S HiiFeh

2B e T L
% 4-1 2 JSV H1000 # #* pE3E 82 & %
5 F M5 RS 60 mm A5mm 30 mm 15 mm 5 mm

Tiodd =H 59.74 mm (45.27 mm [29.99 mm |15.32 mm |4.92 mm
£r A EEL0.22 mm (0.25 mm [0.52mm {0.12 mm  [0.07 mm
TRk = =0.35 mm |-0.29 mm |-0.26 mm |-0.03 mm |-0.14 mm
KT Az % Z10.14m  (0.13 mm  [0.09 mm  {0.16 mm |0.10 mm

b kR g RE  PeEABImE 15mA BEE A d o 4 R e

= Lt ) 8 ﬁg—] > 1 %;;L ST TR AR E e > B %

o T 4l
FA-2 Tl B 2R R
& 5 R EH B IR 45 mm 15 mm
T a5 45. 23 mm 15.13 mm
T #E2 %% [0.37 mn 0.34 mm
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3R
(i
*
s
.|
;’;‘%
(i
3
=
5
)
?’E
|l
W3
2
—
-
4
+=

ERFEFBIREFERYT TS BRLMET AT L8R &

<o Fuped (H i
wF ik (AR Y g RB X
RE A R RE TR E N B N it fF s (regression line) > IR

BE A EE LD T F LR S AR T

ZEE T

4-2-1 &P o B BFHRPRIE 2 2178 %
g &R G T SR E R O E RS R AT

LAY RN AR Bk REEL Foviiel ¥ ik
Fghz w B B s RBRZ (6 B F vicelt (8 1T EE 0 e B
BB R el il E-dm AR ERFE =
mm/sec » ¥ P ARBHE - BERALFE =5 sec o

R A 9“41."1F1~F3f¥%*'b£:}§a AT~3 ML ~M2#% % ¥
Mo A 122 -
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FAHBR( mm)

sibjects

AFEHBE( mm)

sutjects

—

DO

d R m BB TEEA SR E@h

i {L

THSEEEEH-S (max open) T MEEEE-S (max_open)
20
L — e * o
'l .
Vi o
4 E ] _
i ERe —
i ——a —o 1 " "
» »
=Y
» Bes o 50 . ¢ -
- e L] . -
o - — - *-—
> R
T T 40 1 T T T T T T
-5 —4 4] 4 8 2 ] x 24 o 4 a 2 - 20
tme1 (wke) time e}
F1l ¢ @O [ M e M adiocts ) ) " re .o om0
-  R@ *®® RO MIE) M)
—— meE ¢+ w0

B 4-1:

d Xk BB T B A < B v E@d

TR EEE B -5 (max open)

SR TR R A BT B h

£ 7 BRI 4 AL A8

23 24
22 *
21 /Y 227 .
21
® ] 21
51 A +

] ‘ N\ ~ 1] .
17 . £ g —*
16 4 ‘.‘ 7 - g %] __7_7_.__0)__,._;_———*
5] \x 4 \ - ——
14 | \ W owy £
184 - 3 * +
12 A / f 127 :.. 3
114 - R v
0] Ry % 03t
a]e £ —« e 3
8] - _—
7 * » ® & * e =
51 T T a1 T T T T T

-8 -4 o [ 8 = © = 21 a a 8 -] L] 20

timel (wis) tima fwks)
F1 [ XX N-] Lo o ] M Lo ']
subjects FI{E) Fit0) — R ML
— RE LR s} WIE} M)
—— el ¢ ¢ wO

Bl4-2: X e BT~ R r@d@H
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AFEHE( mm)

FHRBE( mm)

suects

sujects

3.

d kBRI BT A S TR E
THEMEEEF-S (protrusion)
A e b
s
7
¥
* [ ]
.
- — o — " - N
- -
pe
e W
- %
2 4 o 4« 8 & € = =
tme1 (wks)
Fi L] L i M e e
Bl 4-3 0 k5 BT Wh L

TTEMECE -5 (protrusion)

/ j’\
/ N
&, / N
/ N ¥ $
F \ ,"
/ /
~ ; *
*«
- - ¥
.
L g B (. ™
L -
-8 —4 o 4 8 -] 16 20 24
time1 fwks)
Fi L N ] L = = N M 4 (o

Bl4-4: XK BETEHEL DR

\

EYT S T s Y

FH e

chd-7 Ry i
THEEE T -5 (protrusion)
21
+ - *
A g
E . . * "
g N i a
# 60 » T
L —- .
.
o L] T T
0 4 -] © ® 2
time (whs)
subjects FiE) FO) — R ¢4 ¢ R
— F3B LB cle') MIE) MH{C)
— M LR " o)
R T IR B A AR
$5 i 15 FEAE R
TFEEEEEE-5 (protrusion)
= .
. -
Py #
E 20 — i
£ — I .
- - + —3
o % -
»
) .
L
* o e S— '
£ T T T
0 4 8 © ® 20 24
time (whs)
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# 4-3 : Generalized liner model with generalized estimating equation

(GEE) under AR(1) correlation structure (= k& BT 5pif & # )
L2 ># 2 (mm) a0 {5 4% £ (mm)
Beta(SE) | p-value |Beta(SE) | p-value
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% 4-4 : Generalized liner model with generalized estimating equation
(GEE) under AR(1) correlation structure (g o L™ SFif"iF 6 )

L3 =4 E (i) kT =4 E (mm)
Beta(SE) | p-value | Beta(SE) | p-value
B B v i | KRl S enpE | 0.552 0.241 -0.219 0.152
# 4 7 (month) (0.471) ' (0.153) '
M ow ( Male & |3.052 4.030
0.531 <.0001
Female ) (4.876) (0.630)
X R | K D {8 enpF | 0.601 0.158 -0.115 0.303
& 4% & (month) (0.425) ; (0.112) '
M ow ( Male &1 1.980 5.013
0.666 <.0001
Female ) (4.583) (0.557)
Bex 2R | AR vl 1S enpF | 1.333 0.003 0.019 0.845
> iEE =4 | & (month) (0.441) ' (0.095) '
M ow ( Male &|2.598 9.337
0.648 <.0001
Female ) (5.692) (1.309)
B % 2R | K el 8 enpF | 0.992 0.006
= ; 0.008 0.970
> E® =8 | B (month) (0.376) (0.156)
M ow ( Male &|0.404 2.167
0.940 0.001
Female ) (5.377) (0.631)
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# 4-5 ¢ Generalized liner model with generalized estimating equation
(GEE) under AR(1) correlation structure (= k& BT B2 rdf it )

=3 = E (mm)

a1 =4 8 (mm)

Beta(SE) | p—value | Beta(SE) | p-value
Bod ovR R | ALK vt {4 chpE | 1.176 anc) 0.192 0.183
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# 4-6 : Generalized liner model with generalized estimating equation
(GEE) under AR(1) correlation structure (%fm LT 57 rf vhpt jT)

£E =#E (mm) KT 4% £ (mm)
Beta(SE) | p—value | Beta(SE) | p-value
pod ovR B | Ak T {8 enpF | 1,229 0.252
o 0.001 0.033
gihr A4 | B (month) (0.373) (0.118)
M owl o ( Male & |4.505 0.175
0.064 0.803
Female ) (2.433) (0.700)
pod ovERE-BC | ALK sz (s anpF | 0.398 -0.056
oo 0.390 0.658
e 44 | F (month) (0.462) (0.127)
Howl ( Male &|4.470 1.100
0.163 0.019
Female ) (3.207) (0.468)
T IR E-BC | A F v T (S enpF | 0.805 0.001
) <.0001 0.993
Y 7 (month) (0.128) (0.139)
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0.175 0.391
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+ PR E-dC | Ak vl S enpE | 0.411 0.108
. 0.139 0.028
Eel 7 (month) (0.278) (0.049)
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0.150 0.007
Female) (3.122) (0.824)
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# 4-T : Generalized liner model with generalized estimating equation

(GEE) under AR(1) correlation structure (%% m i B F riE &)
B <~ B r % Bk X B v i# R
(mm/sec ) (mm/sec)
Beta(SE) | p-value | Beta(SE) | p-value
Bod v e | ALK e R {4 chpF | 11.130 11.658
o 0.005 <.0001
e A4 | B (month) (3.927) (2.540)
. w (Male &|105.842 98.111
0.012 <.0001
Female) (41.883) (20.556)
Aod rRREEC | Ak vl {4 hPF | 5,704 5.869
o 0.044 0.282
v 44 | F (month) (2.827) (5.449)
¥ owm ( Male &|101.167 81.970
0.012 0.042
Female ) (40.201) (40.226)
O RE ORE-gC | Ak vt (S ehPF | 6.286 10.214
y 0.005 <.0001
ZEha B 5 7 (month) (2.256) (1.452)
H#ow ( Male & |90.454 72.439
0.022 0.083
Female ) (39.431) (41.757)
) e wE-EC | TR e Tt {8 ePF | 2.843 8.555
0.134 0.009
T F # (month) (1.895) (3.296)
. ow ( Male &|99.082 87.581
0.013 0.047
Female ) (39.783) (43.998)
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# 4-8 : Generalized liner model with generalized estimating equation (GEE)
under AR(1) correlation structure (% 3o BB FrE B2 F 4 = %)

RABrgagd (A PFrgipgd
=% (mm) % (mm)
Beta(SE) | p—value |Beta(SE) | p-value
AodovE R | Ak iz {8 anpF | 0.916 0.762
o 0.000 <.0001
g 44 | F (month) (0.244) (0.154)
M ow ( Male &|4.991 -0.236
0.005 0.879
Female) (1.778) (1.552)
Aod rR R G | ALK vl {4 ehPF | 0.452 0.278
o 0.002 0.007
g 4 | B (month) (0.144) (0.103)
M wl ( Male & |3.230 0.706
0.072 0.685
Female ) (1.793) (1.742)
Z ORI PE RE-GC | Ak R T (S npF | 0.592 0.599
= <.0001 0.003
Y 7 (month) (0.071) (0.203)
Mowl ( Male &|2.770 0.137
0.123 0.921
Female ) (1.795) (1.371)
+ PR vE-dC | Ak v S enpF | 0.311 0.325
y 0.189 0.084
e 4 HE 7 (month) (0.237) (0.188)
M ow ( Male &|4.876 0.018
0.011 0.992
Female) (1.915) (1.710)
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# 4-9 : Generalized liner model with generalized estimating equation (GEE)
under AR(1) correlation structure (@ %f @ BT 35k & )

w2 gL 355% & (mm/sec)
Beta(SE) p-value
Bod e kA b | b F vt 14 ch pE ORY | 3.259 0.001
v A (month) (0.954) '
4w (Male & Female) 34.973 0.009
(13.317)
BodeEeEdcongn | b F v it (A e pF | 1,762 0.278
TR (month) (1.626) '
45 (Male & Female) 30.239 0.030
(13.958)
LR | A F v o I {8 h PFORY | 2.796 < 0001
Ak (month) (0.604)
M5 (Male & Female) 25.993 0.065
(14.061)
< fpler kgt enT | B K ove T I {4 ch pFORF | 1.748
A% (month) (0.943) 0.064
M5 (Male & Female) 30.319 0.040
(14.770)
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3. IR G B = RITE R e f AR IO 1

AR R AE-F (gum left) "R AE-F (gum_left)
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BH - FRATE DT BARER Y u;f*] A AT f A6 PR
A R R T S S T NP R SR e
%lb 9 IE_ l"ﬁ )—L§ |3 F]g &P mi_g_ JI}D:]"}‘;—‘,I ’/—\ ) s' :H".I i::_jtﬂ\fg,_ﬁjpjfﬁ:!‘&
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# 4-10 : Generalized liner model with generalized estimating equation (GEE)
under AR(1) correlation structure (# %f & BL-T 35pF i)

vl v 3IEE F (sec)
Beta(SE) p-value
Ao sReEd chen | b K ovg st {6 eh pFORF | 0.003 0.692
TR (month) (0.008) '
4w (Male & Female) -0.231 0.108
(0.144)
BdrEwdreng | & F oot {8 o B | -0.015 0.121
TR (month) (0.010) '
45 (Male & Female) -0.268 0.017
(0.113)
g anT | A K v ok I fE o0 BFORY | -0.003
0.854
7?0 (month) (0.015)
M5 (Male & Female) -0.265 0.026
(0.119)
4 iR e-drenT | A K v ik B fE eh BFORY | -0.016
0.398
{ (month) (0.018)
M5 (Male & Female) -0.268 0.008
(0.100)
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S Y R R R E A A R TR b fl o PP G 28~32
Foohwm I R PR A A~8F A AN TRE SR Hh o ¥ -
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TR A IRRIRE D F M A 2 hRT i f FORR] AL
7 Fve? 5 %% (Anterior Crossbite Arch) e

FEKD AR AR FREPAFRANFLHEE £ R
TR AT AAAREM AL L AR HEF PP 2 FU O R T
R EH e i £ (load) o *o 3 I - A M 44 & £ Y €

RrE RSO frRY AL R e MBS R TS

4
H\

TR At B REY H0F AR R 4 & ¥ B (stress hysteresis)” o &
V(LB AR FELE SRt b2 KD FFE# I 1 600°C 5480
280°C 1804 4)fs B g M A4845 L £ & (hysteresis)
Ch AREBE DA R FIRINAECR AXFERFEL RS FI A A

B RRUROPET > AL BS T, il B0 (TR

—— ERectangular 35W

—— Ni-Ti alloy

—— Rectangular ISW

1000

800
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B 5-1:ISW F& e s f § (load) ¥ 2) % (deflection) B 4 @ "
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H 9=k & R % 7 A5 &k 2z B (shape memory) - 42 & &
(super-elasticity)™ ™™™z #« » & 4 3 i = Jc »c % (shock &
vibration absorbing property)” > @& * &9 ® Bl > G > T U E
9 R et B od N H B R dind gl T LR S R s
7R F RN F SRS 0 T IS E R o

e LA AL & SRR R BB BT - g
EEERLHZE A SHmALH LR

1. scu q4g Wit ekhs £ & M4 S &0 2 A A (stiffness)d 5
7+ 4 4% > s (stainless steel wire)1/3 » & st (flexibility)
220, 016 inch Sentalloy Ni-Ti wire #8 % ¢ % T &g 384 > working
range* > FlP ¥ 03 & B 5437 0B (loops) i T A B 4R 51T &
P TN A XRERHE RS0 F T Ade R IR Y T e Al
M AL AR AT 2 EIOTHEL B o

2. 77 &5 M FF M (low hysteresis) » 1 M7 ¢ 4oie 2

B Tehd MBS~ Finodopt hr R T LA S RS R T

Ik

R L SUE W
3. %% B & - Firtgei 4 (special damping capacities) » it

2 3 T % Jerx % (shock & vibration absorbing property) » i >

El

IHIL B R 0 BERT IS TR E E A7) S
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437 ERATHT 5L VREEF B FBEY 5 AL oA E S

EirB A+ ¥ & B %(individual normal occlusion) °

5-1-2 Wi il K riiBARY hT 3

At ForiiAEY A R zi#ﬁﬁ&{&rfﬁﬁ'é’ui B 7 Al
Bl b preant o a ket B A g Fl5 R TW%ﬂT%PF"’ 7
P ERSE AIEE Tl RF S n i D AR g R Y B H A e
ER R F e FRANMI G LT o RR Y ER N g
EEZRAK LB FREMEE R W w DR
P g %F,m/%mﬂi‘ﬁ?’}‘ﬁﬂi‘" A2 KEEM e s @

R F G PKE Ao a8 T v b om b RE Ay B R B

=V
PEFHBRRI DT LGB ERTAR SRR F P A FL X
FliERS £ FEiH R EE T (occlusal trauma) e
BORURF S A R SRR AT g R0 I re Al

WA L A RN E T BRI ISR R R ER T AL

PEw T AR RBEEOEE INRELFITFRISZE TR
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TR L L TR A Rk f A e R

B b ehE TSR N BB S i BEE RN (4-8weeks) ¥ 7

E et o
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