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Kinetic Analysis of Facial Soft Tissue with Use of a Twin Block

Appliance during Mandibular Movement

Kazuki OuE, Tatsuo Ryu” and Toshihiko HimMuro”

The purpose of the present study was to elucidate the kinetics of facial soft tissue
affected by use of a twin block appliance (TBA) to determine the optimum amount of
construction bite. The subjects were 10 adult males with Class II division 1 malocclu-
sion (Class II group) and 10 adult males with Class I malocclusion (Class I group). In-
dividual TBAs were prepared by registering the construction bite vertically after being
raised by 2 mm at the incisors. The mandible was advanced stepwise to 4 protruding
positions of 0, 2, 4, and 6 mm, and the 3-dimensional positions of 18 markers whose
coordinates were converted from 3 forehead points were determined in the directions of
the x, y, and z axes using a optical motion capture system. As for the task, tapping at 2
Hz was performed. The movement distance of the upper lip in the transverse direction
was significantly less in the Class II group without a TBA than in the Class I group
without a TBA. Further, that of the upper lip in the transverse and vertical direction

was significantly greater in the Class II group at the 4mm protruding position than in
the Class II group without a TBA. Our results indicate that an optimum construction
bite by the mandible was obtained at the 4mm protruding position.

key words : kinetic analysis, facial soft tissue, twin block appliance, mandibular movement

i

I 1 JEARIER A DIV S 1L 5 BERERYES
1E3 & DO Twin block appliance’id, L Fgi2D
ISV — PG EIEATED, ZEPEHFICHBD
TE, g, THEOEHEREMICEREISIVIR

il

RECHT 2 Z ENTRETH 5, T DOWEBER 5 AF
L, TEHORENIDZRARICIZ LY, #l
BRI B OKEY, MIFAERRDOUE &
5 R BERER A EAM L T 5,

Twin block appliancelZ ¥} 5 Hiif4 i 75 HERK I
ARIZOVTIE, DIRA S L R & O

BUPER AR B bR~ 0 78

eSS R 7 AL SR i RS IR 2 K

BUPIR S B AR IR T R~ Rl R R 22 oy B
(8 < OKERZEID)

(1)

Department of Orthodontics and Dentofacial
Orthopedics, Ohu University, Graduate School of
Dentistry

Division of Orthodontics and Dentofacial
Orthopedics, Department of Oral Growth and
Development, Ohu University School of Dentistry”
(Director : Prof. Toshihiko HiMURO)



BB K

RAVEEREDT0% &8 A 3, YR A2 A iRk
I0mm&E TE L, ThP EOBEAIL 2 B TITS
TSR, THHE—KEIZKE < Al X ¥ Ssingle
stepHiHELL & —[0] 2 mm O B 4 BRRE A1 B X
T < stepwiseRll #EE DRI R IZ DWW T
IR LENTND,

T—-VarvFy T -V AT L, R LI
ZENL DI & FE U, BAmWGREAL | o BhRefw
MARTTRETH 5%, 2 & THEDBIREMITIZ X -
T, MY RIS ERERET L -tz Ao hik
WV, £ ZTAMZETIX, Twin block appliancetZ
X B SHHEBIEDOROE S R AR A S 245
ZERHMIC, E-vavFry T Fr—Vv AT A4
12 & - CEAMmEHRE D B1RE & MGt L 72,

HRBELVTE

1. % E

PBRFE IS, D1 BEAEREGDORASBMEL
% CPAFEm258 5 20 B, /0201020 H — ek
20 0 22 H) B XU T HARIERA DR AFEYELD
% CHEEEm228% 8 2 H, w24k 2 » A —Rk
37102 H) DEFE204 & BIRL 72, #BE O
BIRIZH 725 TR, WPISEENEENFRTLET
SHIEHREORAIE 2 mmN, 5 = KFIMH % B
TRERPERD b5\, PR Remi 4
W b, FEEMERORE N 2V, HEIEH
PHERDIRER P LN DD S B, AR IEKA
BROTHEAEREEF IO T T O 7
TEDE L,

1) IRAERS

(1) EIkE A 2GMH & € Angle Class I

(2) Arch length discrepancy”?3-4 ~ Omm

(3) ==L P BEUTF ==V xy bR

IEHE#HHD S D

2) THIFEAER A

(1) EIEBAZE A & & Angle Class 1T

(2) Arch length discrepancy?’-4 ~ Omm

(3) A —/3="4 F+4dmmbl

F—=3=V v F4dmmbl E

(4)  FRRRIES 3 ER1F AT HE

Bk, KMEOT — 2 FREUL, AZHHEEES
DEKRBD%K, HHEXOEEEZE TiITbhiz,

Feo

2]

(2)

L,

=

=g
Fits

2008

2. YAl X7 4

DAFAE-VavF v TFr—v AT 4

PR DO Al 5 By % 2835 Z & 23 [ BE
ERFPAE-VaVFr T F -V 2T 4
VICON MX(VICON%E, OXFORD, UK) % FH, JE#)
JRATIL — & DRI GRE U 7285 TS 9B %
AL CHREMZ & 64, hicfiid TE 577
JEETSE LB (K1), ARty 25
L, BHEEEN, 20 -4 —-25T 1y
7 22 FH & TH b, A MK - T%
BOHA R ORI g L 7o 5> T b, £/
PEBRF UEE A R G 2 M < FEREh TR
M ED~Y = —DEEELOEADIENTE B,

WL, 126D A4 2 — K & 4 5 MX40

(VICON#t, OXFORD, UK) #Hw/=, 453

XK, 8HIREEXTHS, 4BDH AT DK
BRI EE R — ADRFYIZH L, b
OHI A 110cm, £757280cm, @i /7250cm, Z2H
180cm, DET/280cm, #/110cm, @FiA110cm,
H7280cm& U, &2 iEAE2 5D0100em, @70cm,
®70cm, ®100cm & L7z, Sampling rate 160Hz
TrROFK L 72,

&I X 7 ONE & GHIZ2 M O R & HTE§ 5
eIl —ERREAREL 2V B FIROF vy U T
V=Y 3 V7L — A& EEIFNIL — L ORI
B L, fceamerah bHRE L /zstatic calibration
ATD 2 &T, FEHEIFHTIL — 2 OFR g Gz
MIORRIZRE b, AUERIIH imEEE L
7oxBl, BIAMAZLEE U2y, EAmAELEE L
Tezfi TR I NS, FHIIZEMNG, BHImERALRR - R
EEINTNDB728, ZOZRMEEDH L H LI
RIE SN 727 L — 412 & D dynamic calibration
T o7z,

Al OB x % & 5 2 RS~ —H —13, Bk
IR U CTHE A RAF 2 B 3 mmD P ER{k

(VICON#E, OXFORD, UK) #% HHu 7=,

2) HEERER

TYAIIL S F X (Mitutoyotl, #x, HAR, &
INFIRE0.0Imm, #52£1+0.02mm) FIZEF3
mm® 2 DD~ — F — & FH L7z, EET
N —LDOREGHEA (B, AR (v, -
TAIE (8 NO0mm#A 5150mmE T2 2D~ —



Vol.35 No1l

1 FXE-—arxvyIFy—YATA

VICON MX (OXFORD METRICS#t, OXFORD, UK)

Twin block appliancelZ & % WHIA% D BYREMNT + KAEIZ 2

1 BEHBORSE
xiill (&£ 4577 17) yfill (R #% /7 1) 24 (BN A1)
Sl - DEDTH 0.276+0.182 0.388+0.134 0.200+0.211
e 0.008 0.006 0.009
—

71 — PR 2 50mm$ D FEE) & - 72 S (BfE)
L, ®—YavEFy S Fy—Y AT LI BE
fii (sampling rate 160Hz, 2 BREHEIE) % K72,
FHEME (EfE) LEHEMEDZ D13 +0.276~
+0.388, E#EERZE4+0.006~ +0.009& &K
AHELTCW (F1),

3. BEEUD LVOEERDOEE
HIEEALIZ, Martin®O&FEHAIE 2 SFI1C L,
OO@ELHITEME, @X PEA Y EZIRNTOH
H, @7 N7, OOEARES, OREA, ®
BT, QUiEHSH S, OLEN, OBLLE
B & AR O R A, OOAEG N ARSI,
OTEH, QOLEADA FEE, ORI
* v, QCEA FEHMATICERE L2 (K2), F
RS~ — 7 — R WMEEE T — IS TE L,
PRI S A T2 X BIEFER DR A H T &
U 7=xtl, vy, zfbo&~— 75— O E % ilex
L7228, OOEGHERES 2 mi% &b (A
FHiaEE), xic|ETOA YAV ESTRT
O A e T 528 (B ARAIE), xfliezilo
RET HAE LB, <& iicEEOyE (3T

(3)

Filha E) & 5 EREA AT, BEERPGRHTEO
D25 RFH 6 T HDOI8HD ZRITH) L &
255 — % (sampling rate 160Hz) & U T%
WL (X6).

4. BRKEDEE DB KU Twin block

appliance D{EHE

RS O IR RS 2 17\, Pro-Jet Bite
Jigs (Great Lakestt, N. Y., USA, A% L&
2mm) N UEE L= A FERWT, fEEH
AL A RO Ay (FKO A7 » bARZMT 4
w 2 A ¥ — 4 —, Dentauramft, Ispringen,
Germany) (Z¥ 7Y b L7z, ETEHIIR-27
V— b AZRFREYEL, A=A bT
Oy hkf5 L, A2 =%, FTay s
O/PNEABRER I3 2 FHa O AR, 70° 128
Lo FEADF 2 —HNNA FTay 723K
X10mmD A 2 ) 2 — FHEGPEIS T & &S K
SHAL, THEAERE L FHEICHELZ (K3),
22 2 —DOBEEIL, TYINLFXEHN,

5. #BREANDEIRY

5 20 OFiid TR IER G (BT TR



LIS

2 BEBLSIVEERORTE

[E I T 2008
Z
A
////’
X < .
® @
O} /
/. /7
F%
y
¥ (EEHM)

— yii (BIA M)
— 28 (ETFHM)

OQLEAAFER, @ A Y ELTRIDOFE, DFIRT, OOLEHIRES, DBRA,
®ETH, OQUALGREN OLEN, OOLEHBRES L OAZHO RS, OGKESE DA
M, O MER, OOLE DA TE, QK T =4 v, Q6L FEAR

Omm 2mm

3 THREBDEDETE

4mm 6mm

EBAERES 7 0y 2 IS THEAEREH DO Z 2 ) 2 —Sllanh s hTh 3,

DTwin block appliance® REFHHE (L FHikE
BF) CEEERE (BLFEER), IHCRERS (B
T ITARAEE) CIEREETIOMRE2HZz2 v ¥V
EE A2 ThE, BFO0MMBREHI-IHE, Zhi
SIEEDBE L 72, TEEERIZ, TEHICN L EG
fNC 2mm, FIAMICHTS Omm, 2mm, 4 mm,
6 mmDEFRNTH Y I EE 417572 (X 4),

L2y YT 2HzDY) X H1L, BFA P I —
4 (ME-300, YAMAHA%L, ®3, HE) 12k -

(4)

TRE X,

6. T— 48k

A A IR AR L oD 25 0 A 0D = Yk e Y g A
TF—8IE, T4 ZAT—vaviZEx (X
5)e RIZV =2 2AF =Y 3V ETALHED v —
H=IZTRY VI ETND, BV —H—DZIRITH
VEZHHELE F—2@FEYy 7ty 27
(Workstation, VICON#tf, OXFORD, UK), &k
IN=V F N3 ¥ 21— 4 (Precision370, DELL#,



Vol.35 Nol

Twin block appliancelZ &  #kiHAR D BYREMAT = KHEIZ 2

1 #REf

11 #% 1 A8

v v v
TBA TBA TBA
BIEE  RIE AiE A
Omm 2mm 4mm 6mm

bV vy

2Hz v EVYD

v

HRTFRIRRAT

K4 H2RTDEE

NRAE=RAAS

VICON MX40, VICON#t, OXFORD, UK

5 ¥ARTLEKRE

Texas, USA) ZfHHL 7=,

Sy ¥y 7 BEINETE T 5480framel L2 6
1280framefHiE % TO10M & » ¥ v 7 HEENZ I 1T
2 i Afl, f/IME % sigk U, SElERN. O~ — I —
DWWk, vy, 8T mO-FEREEE 2 R
WUZ=g w8220 L5 — 25O —fil%ER
L7 (X6).

7. HRETERISR

[ fRRIBEER L DRREERO KT,
Mann-Whitney U-test%, 1T & & % 5 HE

— ——
F=FRAF—gy
VICON MX , VICON#t, OXFORD, UK

(5)

D—HRF—3>
Precision 370, DELL#t, Texas, USA

control& U I #EER Omm, 2mm, 4 mm,
6 mmFEEIEE D 2 FE O I TDunnett’s test#
IT-o 72,

MO+ =N =2 x v b L EHEL8» i DEF
BT Oxll, v, 28A 1A 51 5 Rk
Bt & ORI AT - 7o FETFERITICE,
Y7 b =7 (SPSS 14.0J, SPSStlk, Tokyo,
JAPAN) LU=V F LTy Ea—4 (Vectra
VE, Hewlett Packardtt, California, USA) #%
fHH L 7,



LI N - S 2008
Mini I Maxi 1
o mum yalue | Maxgmvalve
. Iy
110 b D >@f O (
! [ % | i fG L g ( L/
-120 : ! r [ { g e { f 1{ r (
AN L
130 ] J ! r} Lo Y fJ J k(}
W Y WOOHPAONY T OD ]!
0 500 1000 frame
(Sampling 160Hz)
Start of 2Hz tapping  Start of sampling End of sampling

K6 #vEXT2ZXYET—2EFR

ZHOTEC B 3 BMIA T =4 Y OB 2 O—Hl : 4 v & v 7 EBHRE S 5480frame (3 %)
L% & 800frame (5 F1%) & vy, 2 OMD200D 8 AfE & F/MBED 2 &, FREED F-391# % K 72,

i £

1. REEE RO B R L 8

RPGERFZ I 5 DB O E4 FIEOBEIRIL,
KIEERED T B & Ul U CREIRES i, A5 RRES 5,
BRR, BT, EEMA, FOAMEN A0/
Wi, HIA IS, AR, AT EAE
EBWUREHERICHEBIN S 52K 2, X
7)o

AR DRI T IO E R IE, 1 HREEE L
THBRER, GRENTREMENIZAERIZNE
nolz, LN ARE &GS T OMOBAICHE
CEBLETRD oL, 5T,

2. TEERDEREIRO MR TSR R

DRAREERE TREEHL2IRT 2L, 4
mmMBBEIRED GRS 151256 3 3 EGH 1A THE
BRI DREEETFOBHES K E ) 7=, Hi
BGETIE, 6 mmBEROLRE S L URL
M, BT, FEENICE O THEFPIcEEIC
BEHEOAZXNWI L AR,
EEATIE4AmmBERIC, BT ARB KO R
THRAOBE BRI EANERIIRZT NI 2 %
AU7ze EOAEHRE, 4mmBE#HEs L06

(6)

mm BB /oA 1A TREH A I RIS E B
INE Do Tz, HOMAREE R RIR FRNCB N T
O mmMEIRF S & O 2 mmBEIHE, 6 mmiEEIEET
AT ZRNCHZICBB RN 25 72, EOAT
ETIE, EAERFENZBNT 2mmBEEk L0 4
mmABERH B THREHPINCE RISREIRE AV
&<, HIRAIIZET 5 2 mmBBIIZ BV TR
BIERICARICBEIEIVNE 2572, FOMOE
NIRRT ERICE R AR o NEh 72 (£
3, X8),

3. A==V x v b EEEmL18H T DTSR
ST 2 - HaRE B PEEE O BRSO % 47 - 7255 58,
NEH 4 mmATERIZ LR SICB W CTHBIR =
—0.656 (p=0.039) TEDHEMZED 5h7- (K
9),

% =

D1 BEARERAIZB T3 ==Yy bR
A —N—o34 b OEEINE, CUSEASH % R#EIZ L,
IR, WET, 0P, FETF O ERAIMEE A RIET
SRS OBERE G OREERE 4 U X, F T
BUPRRNZ EERIC A DAL FER, DGR ORAS
BEBRCE2\EEIMEOLE, £72F8, &+ 4%



Vol.35 No1l

Twin block appliancelZ & % ¥R DO BYREMERT : KhEIE»

xK2 FKERKBRBODIHREE THRFOLEK (Mann-Whitney U-test)
. i I & # I % # e o
WESL | WOTE e T e |l | o | ki | waE | ek
£ OB OF | x 0.298 0.178 0.328 0.154 0.125 0.177 * %
B 0.342 0.292 0.375 0.154 0.123 0.164 * %
y 0.638 0.591 0.714 0.316 0.311 0.322 * %
B4 H| x 0.467 0.391 0.567 0.269 0.190 0.305 *
5OOF A x 0.672 0.350 0.690 0.301 0.213 0.295 * %
H OB OB &y 0.771 0.596 0.880 0.431 0.264 0.374 * %
B A x 0.677 0.605 0.868 0.273 0.241 0.324 * %
AOfAREEA| x 2.437 1.499 2.702 2.037 1.049 2.200 *
EOfREE s x 2.074 1.907 2.383 1.146 1.070 1.511 %
EOAT®E| x 1.318 1.744 2.201 0.485 0.553 0.752 *
£ F M| x 1.182 0.691 1.195 0.729 0.371 0.676 *
FOF oA x 1.485 1.152 1.509 0.341 0.510 0.456 % %
% P<0.05, % % P<0.01
#£3 THHOERRENBERO L (Dunnett’s test)
. . K23 (Control) Omm 2mm 4mm 6mm
WEBR | WA T g rsp FHLSD F#5£SD TH=SD FI5+SD
T 0.1640.067 0.180+0.055 0.189+0.073 | 0.413-£0.269% | 0.28040.117
y 0.322+0.184 0.50140.376 0.606+0.416 0.741+0.371 | 0.90340.801 *
2 & Ay 0.327-40.227 0.53440.451 0.626+0.520 0.584+0.394 | 1.092-£1.005 %
s T Ay 0.514+0.283 0.541+0.437 0.77240.516 0.74140.361 | 1.186-£0.956%
H OB B OA| y 0.373+0.139 0.560+0.482 0.690+0.517 0.646+0.402 | 1.091-£1.094 %
bom ol 0.47440.244 0.62140.419 0.796+0.473 | 1.329+0.690% | 1.110+1.008
z 0.506-£0.505 0.680+0.504 0.696+0.581 | 1.121+0.313% | 0.684%0.720
O A x 2.2000.591 1.827+0.615 1.652£0.470 | 1.498+0.612% | 1.329:0.530 % *
A O 5 R y 3.57540.769 2.292+0.879% | 2.223+0.869 % 3.003+1.361 2.270+1.451 %
. 1.677+0.867 142141020 | 0.867+0.419% | 0.870+0.576% | 0.965+0.322
y 5.800-1.994 3.702+1.882 | 3.292+1.538% | 5.014+2.789 4.159+2.169
*P<0.05, * % P<0.01
Z axis T ‘:S \ z axis SIS :s TN ‘
_ ;5 >
X axis 100 J k [ 2 X axis 130 k .
y axis ‘( y axis
X7 EBEBREBEOIIRPEE DRI 8 IiREOTIERMEIATEREIRFO LR

B DR B B A T2/ X WD 4 REI TR T,
> HElTTE, WX R

NS : Not Significant

(7)

RED : FIIEW TR, AR EETRITIR, R ET A

NG,

0 : OmmBi/F, 2:2mmAi), 4:4mmAif, 6:6mm
A 7 BB EIEE, NS : Not Significant
DEBIZKEY, FE  BEEISERIT/NEV

Bl BEE



N |

2 y=-7.076x51.679
% ~ r=—0.656 (p=0.039)
B 5
. LA
e .

1 \

05 )

0 ‘ ‘ ‘ ‘ .

0 2 4 6 8 10 12 14

F=r—=Szy b (mm)
9 I#MBTFFHEAMMENERIC ST 2xEF RO LEER
DFEHEIE L THRREEFF—/N\— v FOIERE

DFHOMEE 25 BHR A5 &R 23, TIPSR FH oD it
BRI DWW, EBEOIEELFIANY, FEORFI%
FEBIRRRE AN 202 TUBPASH D & BERT PR {E
FhA L OBIEMED, T RERATRER A & DR 8
EDOBEMYRIERM I N TEHD, EREsED -1
Bl 2 IEEHMEDS A ERAREO—DDHE
RTHhsPeEZLNTNS,

W52 KR, #FH OB 5 E
BIEHFEHOZ LTI E N RO EEE Ak
<, BIFEAS BD R RTWE, KifZEn
Twin block appliance< 3% B D I fHf & Tkt
w5 & TEE, R TR, EEATHi%Am
BXULTARTRHEIZEN ZNEDD, Ef
SR OB EPHEINE o7z, ZTHUS T REE
DEEOEEETETRLTWREDLEEZLNS,

T ARBE DA E W & RF s 2 i L 72558 T,
NEAATHE 4 mmAEEIRFO & T SIZ B WL THI% A
AD, RO THI%ARE KO ET AN
DMEELKEP 572, 2O EIE, &2y
&) BB 2 S 2D 57, Twin block
appliancez /T U, FHA A% L X ¥R X ¢ 3
Z L CHI%R A M K OE AN _EES I O
WEMEAE EL, FEOEEIEEE S — AT
fbEh, ELEZEDEEZ NS,

EO/AMEH RS K OHDOA FEH T, Twin
block applianceAZ65& I D I MFF 1L, T HAE&
WU CEA RS ENEGRITNE 2572, i
HEIEFERAEO O ARETRIC 0 2, Ak
o &0 e MARSHRARE L, OAETLELT
JRERIRIZBIAT 2 B DET A, AT OES)IC

(8)

¥ 2008
HEAEZTN59, KR T HENE, T

EHEBRLT, EAMoOAES N K OHEAINA
THD 3 HTEAEHHMOEE NI 5722 &b
o, IO AREE RO EA T HNOBEBEA S
ERL TS L g X7z,

EARER IR O ARSI TE, GHITRi%
J7iEl, AT O EEE N A L7z 2 g,
EEENTLTRAELL, THEMEXEE v
YU U202, OGO TERTH 3 ME LU0
FERES, VETHIE, EFamESh, wigmE,
RHHRDOBEEIIRD L2 DEEL 5,

TEEAB XM I =4 VT, BERE
B LREEE RO L, 1RO T HER RS
HI GBI D Ll & 17 - 725551, AR AZEIIRED
o7z, THIZNPALEREEZEDZ A2 H
MR IERN L oWz g o €Y 2 E BT
Holeleho, THEMERB XX TETER
T M AAEDOGHOHIMFEELE G L L 728D
LHEEREI NS,

PEoZE»s, THAE AmmATHExE3 2L
TIOARRED LEIIC I 28684 1 L X 2 % )R
HHRE S iz, Iwashita” 513, OEHAHEAS
FED FEARIRIZ & 3 — &2 WV, EERIZ A — /3 —
Vxvy M EEESETEOBOMBEIIREL &
ol EIBNRTWS, L LA S FEAERMGB
9522k —-N—Vry bERDEES
KMROFELIZRE LD EDTH D, HF 693,
TR 7o BN B3 M % X 5212 Twin block appliance %
BELAY VY ISEHLL-EZ A, 2mm, 4
mmFi R AP E OFGHERE mEE 2 LA U 72
EREL TS, AIIFETE, EEMICBOTE
G H OB ELS /N T, T4 4mm
HE X ¥ 5 Z & T LA K URI S A ES)
BEMUZZEH»5, TEHAmmATERIZ FEE
EBWTHEEPITTHEL 22 EZ 505,

TEHRTE 4 mmBERIZ BT 2 EEEO LT
PR B L 4 — S~V 2 v b & ORITIEYR
T EAT - 72858, BOMHE (r=—0.656) 2372
Vo, ==Yy FBREWVZE HED L
THROEBFEHEA/ NS W L ERL Tz, K
MEDOIMEEDA — )N — Y 2 v MiE, 825+
3.6mm™T, FzH4mmAi#EIZZ DX Z50% 124



Vol. 35 Nol

WL T e, BRRAEDFEMRERIZCDOVWT A
Vo2 — 12K A EBEBEHRES B R TY, i 3mm
&5~ 6mm# iR UAHRIZEN 0P, &AHT
HEBEDTO% A A TdA 5 B0 i S #idk
BHY, KHEO[BRIZINS DEEIZERIL T
W3DEELILNS, Lz TARNET, T
SHATE 4 mmFFIZ T 1 FHAIERAZED HEOE
BROMMMBALNI-Z N5, HEREAEIET
PARTHE A mm D EYI T hH 5 fREENRIE Sz,

#® B

I 1 EAERESO FEOESSE, 1H#EFe
W LUEGABT/NE 5725, M3E 4 mmAijE
RFIZ LT AIAE KU AR THENL 22825,
Twin block appliance®D 12 & » T L&D #E#)
FREE %[5 4 5 TREMED RIE X 7z,

E 3

T ib 5ICH A, KFROBITIZ W) %18
& & L WRNE R P 0 B OBE B SMICE < #itl
HLULEFEd,

WD 7 — 2N TSI 72 20 TR
B DWEERE DO JT 2 1T EHhN 2 L

AW OEE O i, F65Mm H AR LR
FERE (2006669 A FLIR), F41IBPIR
EZ (20069511H 4 H  #Bl), #6583 Congress
of the European Orthodontic Society (200746
H20H Ny v, FA4Y) bWt hZth
FF LT

X 7y

1) Clark, W. J. : The twin block traction tech-
nique. Eur J Orthod 4 ; 129-138 1982.

2) Clark, W. J. : Introduction to Twin block. Twin
block functional therapy. 2nd Ed ; 5-20 Mos-
by 2002.

3) /NIIFER, BIHFIE, KERE vA vy Tay
FEE A WA U 72 IRAHESIE O Angle Class 1T div. 1
@ 1 fE. J Tohoku Orthod 10 ;5 31-37  2002.

4) Sidlauskas, A. : The effects of the Twin-block
appliance treatment on the skeletal and dento-

laveolar change in Class IT Division 1 maloc-
clusion. Medicina 41 ; 392-400 2005.

(9)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

Twin block appliancelZ & 5 ¥R D BAEHIAT + KhliZ 2

Quintao, C., Brunharo, V. P., Menezes, R. C.
and Almeida, A. O. : Soft tissue facial profile
changes following functional appliance thera-
py. Eur J Orthod 28 ; 35-41 2006.

Clark, W. J. : Treatment of class Il division 1
malocclusion deep overbite. Twin block functional
therapy. 2nd Ed ; 89-103 Mosby 2002.
Banks, P., Wright, J. and O'Brien, K. : Incre-
mental versus maximum bite advancement
during Twin-block therapy: A randomized con-
trolled clinical trial. Am J Orthod Dentofacial
Orthop 126 ; 583-588 2004.

Daljit, S. G. and Robert, T. L. : Prospective
clinical trial comparing the effects of conven-
tional Twin-block and mini-block appliances :
Part 1. Hard tissue changes. Am J Orthod
Dentofacial Orthop 127 ; 465-472 2005.
FRESERR, NN EF, HERE  BEREs X7 %
W72 1E D FEEEEENT. Orthod Waves-Jpn
Ed 65 ; 87-100 2006.

Martin, R. : Lehrbuch der Anthropologie, 3
Aufl. von Saller, K, Gustav Fisher Verlag. 316-
321 Stuttgart 1957.

B FHETE - FIEEMEICK 2 TR OZ )
BLOBEZNICOWT. —EEBAZEHD
WMIEAREREHLORE — HXRXOFEREEE
19 111-130 1993.

Weeden, J. C., Trotman, C. A. and Faraway, J.
J. : Three dimensional analysis of facial move-
ment in normal adults.Influence of sex and fa-
cial shape. Angle Orthod 71 ; 132-140 2001.
Jung, M-H., Yang, W-S. and Nahm, D-S. : Ef-
fects of upper lip closing force on craniofacial
structures. Am J Orthod Dentofac Orthop 123 ;
58-63 2003.

Yamaguchi, K. : Morphological differences in
individuals with lip competence and incompe-
tence based on electromyographic diagnosis. J
Oral Rehabil 27 ; 893-901 2000.

W ge, NEESE - IHIEEIC 361 2 OB E M
AR O B) X 1289 5 RS . — TR
OG- SERREEE 55 101-114 1999,

AKITIEST - CIEERRERFIC B ABER MO B X
et 305 1359-1373 1986

Iwahashi, F., Yamaguchi, K., Nokita, T., Kouno, R.
et al. : Activity of the lips associated with sim-
ulated upper incisors position. Orthod Waves
63 ; 7-14 2004.

Nakamura, S., Himuro, T. and Fukui, K. :
Changes in cranio-facial soft tissue surface
temperature and brain activity during tapping
with Twin block appliance. Orthodontic
Waves 655 112-119 2006.

Carmichael, G. J., Banks, P. A. and Chadwick,



20)

21)

L

S. M. : A modification to enable controlled pro-
gressive advancement of the twin block appli-
ance. Br J Orthod 26 ; 9-14 1999.

Falke, F. and Frankel, R. : Clinical relevance
of step by step mandibular advancement in
the treatment of mandibular retrusion using
the Frankel appliance. Am J Orthod Dentofac
Orthop 96 ; 333-341 1989.

George, P. T. : A new instrument for function
appliance bite registration. J Clin Orthod

K

(10)

N 2008
26 ; 721-723 1992.

FHENOHAES © K8, (T963-8611) AL = HA]
ZA31-1  WIIRFIRFEEARR R E o5 i o R I
oy

Reprint requests : Kazuki OUE, Division of Orthodontics
and Dentofacial Orthopedics, Department of Oral
Growth and Development, Ohu University School of
Dentistry.

31-1 Misumido, Tomita, Koriyama, 963-8611, Japan



