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W3 BHBVZHRER 1240 H0KE. FOWESTOWICECES ) ElLArEbEWV
HEFFRIC, BIEHEEEZGHLELCTRBE L2, REGNTEHEE DMK FHEHOALLIENHZ L
Angle ClL. TR TH -7 1MEHTFKO (727 FX—=%—) Z 15 20HMHA L FHOEE
a2 ATV, JERR 2 ET 2 2 & % < overjet DYEDE S N 72720 I 2T 2 WiBH 2

T, RELRKREZ1572. Hhk
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e HPEVEDIRIZ S 7z
F—7— K1 EHE e
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PRI ¥ O IE X FR & B2 3 % JE B 11X, Hemifacial
microsomia 7 & DR EREY DML, FHl T 5E
FHIZ BT 5 M TE R RIS E 0BT HEZLR
B EDREEDSH Y, HEEERCTHET 2
Zu, FROEERECB W TR AL THEOR
R OAEDHFE IR ) IERHAE RSN, AP
DR R, BN & o 72 A IRRE D IEAL A3
Bashal, 29 L THEOIENIE LS Sk L
SHHTZSIE OB T, AR ENC W] K IE 0 Fr & il
E$ % X9 THEHOKE®EE % RIG(LT5HT,
A IRRE DT 7207 C e SRS IE TG 1k
EESE, ROBHMOMSECREL RS KM T 5
HP L R B YENHBY. AEME, HEL\t—
VARSI S VY SE | O g N DAl o Vi < L [ S
L CHEEIRBELRIBL, RN NG IE
Rl THDH FKO 2 il L FHHO B R & Fth ot
H, YVF7 57y by AT 22X D ERFIOIE LY
P BEAR & Bl ORIE 217 o 7245 R, FE iz &
THIERLBELEREZGFONT-OTHET 5.

iE 7l $t &

BHAER 127 A D H O, EOEA T OIS
BOHEXD, WA LABEDLRWHEE FIRITEERE L 7.

jill]

VB IERBEOER A 1 =7 AZRIEAW LR H LD, 1%
< 2B HROMR R REOBRATRETH ), IFHEBNICIBWTH 1 AR OERE

VSR IEREE, FKO, Zifidbrf#x

IEFUEA E) OREFHA R LA DA A DI
il HRERIPR OIS REZ O, MHIX convex
profile T#-7> (Fig. 1A). Overjet+85 mm, overbite
+6.0 mm, FEBIARIZMM Angle CL I, FHAM4
D IEHIE EFEBEHN T LAMNIS 2.0 mm @2 L Tw
7z, FUEENAT RLB X OERLHT 20 & T s v X I
PRz oA 2R U, ARSI e, miskp
AN TR B E R SRR H 7z (Fig. 2A).
BIEIIC 27 ) v 7 RFNIE A NS RIMITIEA A — A
Tholz. BhnEOMEOMET o7 M
PR X MBS 5 ClE, SNA 820° (+1SD.), SNB
745° (=2SD.), ANB 75°C® - 72. Pog’-Go 67.3
(—=3SD.), Cd-Go LA F¥ftix 538 (—2SD.),
FE N HE ARG T FHAR 55 A% 5.5 mm Fif L Tw 7z,
FMA % 288° & ¥y # 4 7, Ul to FH,
L1 to Mandiblar (Z\ 31 d (+1SD.) EEEH#KT
&7z (Table 1). IEMEEHE X #HMEE (P-A) T
&, EFEEEERRITR LTI A INE A RS ) 1R
L Me (& 45 mm A MIZRAL L Tz (Fig 3A).
X7 T = X MEECTIAM T FEFE O K S 23855
L FHUHEANE L, ZERICT CORRICELA
A HN7z (Fig 4A). #HEHI N 73 XBREGHE
POHERMOBOWERICE LVWELAEIZRD LN
T, X DS AR T HEEAER SNz K
5 FEA & FH > 72 NELUER 95 7975 B XU AR A C AT TS i 3

HALEH
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Fig. 1 Facial photographs

A : Pre-treatment C : Post 2" phase treatment

B : Post 1% phase treatment D : 7 years after out of retention
The red line on photograph A indicates

occlusal plane.

A A, BEOLEAEI RO b

ONVSIN =

(Fig. 5A). Wt iEIE 7 4 0V 2 % Ji\ 7 e S - A

Tl MVC (maximum voluntary clenching) o THBOELAINHEMES, THSERICLSE
A 71E 455 N T - 7-. etk LRI 2RE E W L7, R EENL, 1 B

T THORERAE X 2 H BTk & Bz 0L,
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Fig. 2 Intraoral photographs

A : Pre-treatment C : Post 2" phase treatment
B : Post 1% phase treatment D : 7 years after out of retention

Table 1 Lateral cephalometric analysis

Pre treatment Post 1st phase treatment Post 2nd phase treatment

(12y4m) (14y1m) (18y0m)
SNA 820 (+1) 809 (—1) 80.2 (—1)
SNB 745 (=2) 738 (1) 725 (=2)
ANB 75 70 77
Gonil Angle 1233 (-2) 1256 (—1) 1246 (+1)
FMA 288 339 329 (+1)
IMPA 98.9 106.2 1064 (+2)
FMIA 52.3 39.8 406 (—3)
Ul-FH 1122 (+1) 1046 (—2) 1031 (-2)
L1-Mandibular 989 (+1) 1062 (+2) 1063 (+2)
Gn-Cd 1068 (—2) 1086 (—2) 1083 (—3)
Pog’-Go 67.3 (=3) 685 (—2) 67.0 (=3)
Cd-Go 538 (—2) 56.8 (—1) 56.8 (—2)
Is-Is' 321 (+1) 328 (+2) 326 (+1)
Mo-Ms' 197 (=2) 223 (—1) 234 (1)
LI 435 (+1) 440 (+1) 47 (+1)
Mo-Mi’ 309 (1) 336 (+1) 351 (+1)
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Fig. 3 Postero-anterior cephalogram
At Pre-treatment, B : Post 1*' phase treatment,
C : Post 2" phase treatment, D : 7 years after out of retention

Fig. 4 Panoramic radiographs (A, C, D) and reconstructed image from cone-beam CT data (B)
A Pre-treatment, B : Post 1% phase treatment,
C : Post 2™ phase treatment, D : 7 years after out of retention
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A. Pre treatment B. Post 1* phase

treatment
Fig. 5 EMG analysis
Upper 3 lows show the activities of anterior temporalis,
posterior temporalis, and superior masseter at left side.
Lower 3 lows show the same of right side of this patient.

Fig. 6 Intraoral photograph with FKO

FERFOFIEEL LT RTINS OIEFO—F L
overcollection & L, £l TEHEOK T KK %,
X0 BRI L S, GUEESE LML D %
CHEBL, WRAFmOFHER Y OO FHk: &5
IO LA Z WRER R D HIEZ XA HE Lz [
B, I 2 sl e At o s & H ISR IS SRS
SEPERT HHEE Lz 2HEECIIE 2 s
FIsBALR DAL, 1 WIEHRICHRA L 72 IER R
HE LT, EVssloIERo—3 e GE L 7zdfio
g, BEAEOBREE L.
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LG © BRI 1 42 3 20 1

IEHA—T 5 & 9 ISR ERIE % L7 screw
f+& FKO #fifi L7z (Fig. 6). 1 HF¥ 12 KEf %
A HEEE L, HFSREL ¥ v ICH SR Z 1TV
NI OBEM & AT o 72, RN 5 1 {0 00 ) ok U 2
T HEBMAC L T iz AT, LS e B o B R 5%
D THOFHFERICRETHE RO VIS T
FA XY MNefTolz. DM screw % 15 mmiLkL,
FEIZTT SR B RE O sl Rk e & Sl A 7z, 15 2 A
D DB Overjet+20mm, overbite+20mm, L3
IEHITHR U FBHIE R IE A NS 05 mm DR E 72 D
HEERKT L7 (Fig. 2B).

2 WG - BTG 2 4R 7 0 H, BRE IR ¢
146 2 H

FI Bk SR B A O FfEE, %R AS B & il i 5 oD v il
EFt oS, EPHEEZ~VF 757y MEEIZT
1o 7. LFHIZ 00147, T#0012" =y vF%

YIAX=HHLNY YT ERGL. 77V T
AX—TORIHE, b e b EDBRINELEL

B9 X9 FHEEOM ) D overjet 2Z L L, AMT
WA, HMCTHA LD, THhABPSAT VL
AAF—=NVIAX—%fEHL, HyIEOFEL My
7aybu— VERBL. FEARTICIET —F
TA X —DIRKFZ DWW L7 T ) VIV v
7, FHEAESIIZAMIV— Y AN, ERIC
W=t Ny VDNV 25 L, —&63 O kil
DHIEERIT - 72, 72, THENOT7 —F THEDSIE
& A BNZARAL LRGSO overjet 254 TR 2 5
27280, T—FOHEMELEMIIRT T4 Y — %%
A UAIIE L7z, /NFI SRR o0 T O I A 1 BE AR 1 A
M3, A 2 BOBERTH - 2720, FhEh
FAMITAEMHEHLUMIIELZ RZEI2E LT Hawlay
ZATDY) T —F—% w7

&R - EH

1. BT OBEBIH LT

D 1 #E#ECO O H R ED W T

FKO # H\W 7= TE OB RRAEI & ) HeiBFRIE
I#& 7Y, Overjet Overbite & +5 % B 015 5
N7z, KRB IRGHEGRE 1292 H, BRI
V5O %EZATED Bone age 1X 805% & B
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BIVER R EBHIE L Twiz & Hl S b 2%, FKO %
15 2 H I L 72 %% Overjet +20 mm % & > Cfli
H#T & L7z, RO FMA 1 288° L SFI©
Ho7=Z L HHERORER AT HE & HIWT L R E
47 o 72 B overbite (X 20 mm ~ iR A L 72 28,
FMA 13 339° & FHHO MR Z ) FHNOBERE
NEERD, ANBIX 75205 7.0° & B2 4 T
b o7z FKO DI MIERET OIIL %R Sho
DH DY, RIEBNI BT FEHDEEIKIRE
L X N7-ZENE, RO B2 SOSER T ER &
SFEIEEZONDD, TNETNORTFOEG O
JEZ N A RBINIEE IV T SHEEL V. EE
M IE Z DRI L C OB 2 @Y & 22 0,
BEINCEPY 2B 2 EH S 2R TR
BOBHEF B NGRS L72A, REEHN L D FEIH
DIEHEZ B L 7256 OnHE R, NoHEELR L
AT ZSE BN D W TR O BRI R 23 FL A 2 7
IR RH 2B L ICIEESTBLT, 5HBOM
7o s. EHICAKRBHEICZIE 1T Ho FKO fEH
H A% 2 3SR SN 2 B AR R 038 L 72 A%, IR
WET A% O R & AE WO ENC R L, Wb o 1 H
SEIGAE R )1 12 RE B & R D TRV I EE T
Hotz. —BWIIIFENOBIRICFEEE ORI %
B0k L <, Overjet+85mm &) FHLR D
SERRIZHMT E LCix, &Y B oEHEEHE
AENTERTHLLEDEZ L.

2) 1IEIBRICHT 5 SO LA 212D\ T

FKO fEH Rt CO THEREOZLL L LTEARQ
G ORHGi 5%, NI T HEOMED LI
ffRL, ®EeNEriiGEbs 2 eimz, T
FH DB T~DO ) 7 bR TE, THEEEART
NS LA 4 LT W22 2 2% 05 (Fig. 7TA). #
MU U CF SRR %4 L 72430 Tl F 5k 13
WCROSASBRIE L, FHHEE & fhgeiedhs L i~ L7z
DI TH -7z (Fig. 7B). FKO I3 5 e =4 L
TS A DS A S N7 2 L ITEIBRE VWS, b &
LEDEEREICHTLEIRT VY VOELAETH
L0, IEFZHIET 5 X 9 84 LR &3t
FTHSRDN, AH=7 ZAZIARHTH ) 55O
HEBIRE L2, THRGHER ISR Lo — v E—
LACTF—=% 255 L7 FHBE O LA
6.1mm TH-o7:. Wz ERHIMmEPE L O1Em
SHE X MR BB 0 72 & JE A T 3B O YLK F AT
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bk, 1HRRICL DEAZEOEALE Bl
BTE WS, BERICIZ T 3R o 8k L 7260
FREBNIZ B VT H FKO 12 X 2 R HERD AR
SN, 1 IIEREOEEEIRIE S Tz,

3) 2 WIEHEIZDOVWT

1 7B 12 X b overjet & overbite & RIEIZ KA
LH] o 1 M BEFRIIIERE L7228, koM & T3
DEHEZIZ X ) ANB I TORAICE LY, 281K
PR ITIEZE L o 72, 2HIEHRICB Y
TEAIERFOUFICE L TDH, overjet overbite 1Z
20 mm ZAERFL, WY eBkEE & R BARIIAE L
72%%, Ul-FH, Ll-mandibular (&3 41 % =2SD @
HMHNICHEBEHELZREE 22657, R
convex profile ¥ FTHo7 (Fig. 1B~D).
TEEERKEM OB S BEORLEIZL DV IEY & 75
ZHLHY, BYLEOK TIZIZV—F8F LY
TR - 72 (Fig. 40).

2. FEAIRBHOLEIZOWT

1) 1 5%

LG HA T, ETHESNOIEFD 3 ik
20mm A5 05 mm ~NEJA L7278, wHFHEE L
7z overcollection Z3#E KT B ICIEESL L o7z, F
ZoHEBROEAIE ML (Table 1), ARIFBE O 3#
REFEIE R X 7228 (Fig 7), WA OB#HHE
B4 L7z (Fig 3). ZOEKNO—D13H & FR 15
WERT 5EE 2 5. THENOIETZ EFHOIEH
A AHFETEMAICHELESE L) LA DS, XD
FEEOL WA OB A BB Y, 1
H® FKO fEHIZI 2 9 2 G oG L LT,
FETFIERS—F T A2REICND ES %159, HED
AN E THETE Loz, —HUIZIZ+85 mm
BEOKE 7% Overjet THIUZE, 2R RIEHE
MY 2 &AM ICH T EE R T 5720,
FEMEKGRE LT VA ASEEZ NS 872
FKO % 8/ 2 HNL . KEZ IR EBR
3% H T Overjet 7840 mm &4 & B HIZ BRI 7 )
JBzR L, 152 HTHHAETE L2, wmHEpI
FREEIE A 2 SO & CREE L 7R 682 L T
Wit ETEAIOIERO—F & v HEEREC
%} L T overcorrection & W9 235 & 72 ] ik
HbHHY, BEELRFHIRETHo72LEZ S,

2) 2 WEH COWEER OSEE IO WT

AR O v A B T RE VR R 5 A 5 Bk 0 I 1Y
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Palatal plane at A’

7-A. Left side 7-B. Right side
Mandibular plane at Me

Fig. 7 Lateral cephalometric superimposition
Black line : pre-treatment, Blue line : post 1% phase treatment,
Red line : post 2™ phase treatment
Lower 1% molar at right side is more elongated than the other side one.

Fig. 8 FEM analysis computed with bite force and EMG activities of this patient
FEM model constructed from cone-beam CT data of this patient taken after 1% stage treatment.
Red arrows indicate occlusal loading. Stress distribution is quite different in ramus area.
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Overjet X, BIBGEE DA W 2 il fE#t 2 b v 7 a
YIME—=VIZKDRIET A2, SV FT Ty b
A VG RICIM 2 ZE L2, SREHEE
ZROEN, AN o%E & L CHERIZV— b
U YAV, FHETEEICIZV— XTI T7 VI bV
73y ba— Vx{folz0llBEL L2 BEE
OGN T oI VvarRob—3 3 55 A KRE
P T IUZREM R O A X TEETH - 7245, T
R, BIXOBERENLELTERLZAREFIZE W
T, BEOFHEE) RN LR 2z ok il R
OFHEZWRT S EIIREETH - 72720, HFEH
O & L, M) overjet O EZ M - 7. Bl
ERIRERTETEZRERL TW5E2S, FHELWEL
A SN TWAW (Fig. 2C, D).

T2, VGRS X D EAO THTRZ 5l
AL AHERE S 7225, 1 IR T RIS A 11
455 N 5 491 N (234 L, BHME L& FE kAL <Ig,
A R GE G DTGB ASIE R, WS OIGENPEIC K &
fbidA SN o7: (Fig 5B). I b OMRAK R
1B BICIRE L, —VE—LCT F—% %
TICELZO—PhE LT, WKERIZFHEIZHET SN
JI53Ai T TS L7455 H 5 1%, AR TR S X
OB IREBICFE AT BI85 A X h 70 ) DT D558
oM (Fig. 8). HEHLDOB\EOHENS, ol
A ORI T & L CHE ORIRICHER? $5 L%
AoNb., BHEEICHEG T2 THEOREE®E T
U724, ZHE IS RE & A2 & 5 T2 RRE
ZIATZT LD, INSOEAEE V) BTN
BIIFERTA, BRI E B S 2 OMEEE,
BOYVEF) YT Vo 2B HISEET L L LS
ENBSW GEIELEIC X0 1 WIEEET R 2 WG
PR TR OBRI D CT g W22 7280, HHES
) THEEHRBICEILE A UM e A7, TS
V2R3 % SHBAEIALE O 2 LA & IEMECHER T 5 121
AR5 TH o725 P-A %W REICBWTARE
BICIE, HEETRICE LWIERBROMME 2w
LR I N7z (Fig. 3). FEXFRFAE EEZ R
AIEBFI DM TG D Overjet DEALIZOWTIL, 54D
HEEABIGTIUENDHLLEEZD.
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A CASE OF SKELETAL MAXILLARY PROTRUSION AND MANDIBULAR
DEFORMITY WITH FUNCTIONAL THERAPY

Mariko TAKAHASHI and Koutaro MAKI

Department of Orthodontics, Showa University School of Dentistry

Abstract —— This case was a 12 years and 4 months girl who complained her teeth do not bite prop-
erly and upper teeth hide the lower teeth. Overjet was+85 mm, overbite was+6.0 mm. Angle Cl. 1II
and midline of lower dental arch shifted to the right side. Lateral and postero-anterior cephalometric
analysis revealed skeletal Class II with mesofacial type, right Ramus height was 5.5 mm shorter than the
other side, and Menton was 4.5 mm shifted to the right side with occlusal plane inclination. Objectives of
1t phase treatment were to accelerate mandibular growth of the right side more than the other side and
correct the midline by using functional appliance (FKO), and at 2™ phase treatment, to establish proper
molar relation and tooth axis using a multi bracket system. By 15 months of 1*' phase treatment, remark-
able mandibular growth was obtained with good patient cooperation. After 31 months of 2" phase treat-
ment, proper occlusion was achieved. This case suggested that FKO can correct imbalanced mandibular
growth and prevent actualization of mandibular deformity in adolescents.

Key words: first phase treatment, functional appliance, FKO, deformity
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