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(BiEHaEE 58(5) : 309~317, 1999)

Effects of maxillary protraction appliance
for skeletal class IIl malocclusion
——Long-term evaluation by a standard
growth curve of maxilla and mandible—

Abstract : The purpose of this study was to evaluate
the effect of orthopedic force of maxillary protraction
appliance (MPA) to maxilla and mandible. Twenty-
three Japanese girls (mean age:10.3y) who had
diagnosed as skeletal class III, were used in this study.
The MPA was applied for 1.3y on average. The
longitudinal growth trends of the patients were
compared with a standard growth curve of maxilla
and mandible.

Results were as follows :

1. The SD score of maxillary length (A’-Ptm’)
was—1.64 SD at the initial stage,—1.15SD at the
removal of the MPA and —1.09 SD at the post-puber-
tal stage.

2. The SD score of mandibular total length (Cd-
Gn) showed+0.66 SD at the initial stage, +0.23 SD
at the removal of the MPA and+0.43 SD at the post-
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pubertal stage. Although the mandibular growth was
restrained during the MPA treatment, a small rebound
of the growth happened after removing the appliance.
However, the orthopedic effects of the MPA seemed
to remain slightly until the post-pubertal stage.

3. The SD score of mandibular total length had a
significant correlation with age and length of man-

dibular body at the initial stage, while the SD score of
maxillary length had no correlation with age at the
initial stage and any cephalometric measurements at
initial stage.

These results suggest that MPA treatment is effec-
tive for the correction for the intermaxillary relation-
ship of skeletal class III malocclusion.

(Orthod. Waves 58(5) : 309~317, 1999)
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£ 1 ERAT—COFHFRKE 7 7 OnFHAHE
AT—91 p AF—Y2 p AF—¥ 3
5 (%) 10.8+1.24 12.0+1.16 15.4+0.52
N-S 64.9+3.12 0.006** 65.3+3.11 | <0.001*** | 66.3%+2.99
N-Ba 101.946.57 0.808 101.6%6.55 0.014* 104.2+4.33
@ N-ANS 52.0+2.83 0.067 52.4+3.01 | <0.001*** | 54.6+2.58
} ANS-Me 63.7£5.72 | <0.001*** | 66.9+4.98 | <0.001***| 69.7+5.79
at N-Me 114.8+£7.11 | <0.001*** | 117.9+6.60 | <0.001*** | 123.2+7.01
S| A’-Ptm’ 44 .5x£2.76 | <0.001*** 46.2+2.57 | <0.001*** 47.7£2.96
Gn-Cd 113.1+5.46 0.004** | 114.9%6.11 | <0.001*** | 121.4+5.30
(mm Pog’-Go 73.9+3.19 0.013* 75.143.26 | <0.001*** | 78.5+2.96
Cd-Go 52.8+3.46 0.013* 54.0+4.03 | <0.001*** 58.3+%3.31
Wits appraisal | —8.9+2.83 | <0.001*** | —2.5+3.54 | <0.001*** | —5.0£3.10
f £ NSBa 135.0+11.19 | 0.581 133.7+7.65 0.181 132.3+5.25
HE < SNA 79.2+3.59 | <0.001*** 81.4+3.68 0.813 81.3+3.91
Z £« SNB 81.1+3.03 | <0.001*** 79.8+3.71 | <0.001*** 80.9+3.24
jﬁ; « ANB —1.8+2.61 | <0.001*** 1.5£2.12 | <0.001*** 0.4%+2.03
’ Mand.pl.to SN | 36.8+4.97 0.176 37.5+4.54 0.318 37.0%+5.33
) Gonial angle |129.0+6.17 0.008** | 127.5+6.57 0.892 127.4+7.32

**5% 1 p<0.001, **:p<0.01, *:p<0.05 (5 +1 SD)

ETOH I SEBICSNAAZKIZTLEALELLED S
N0l LT, SNBAZ 1.4 Twiz,

© o © A ANB 13 1.4°, Wits appraisal 13 2.6 mm
OWYBED s iz, FHEEBENFEOERGDLYE

WZBWTIE, SNA TAL FTEHIHIBRMICMLER2E X
BhrolzDIK L, SNBTATHIZL.6CHIA»D
THNDEEERLT:.

X 5, 6 i3 Z h Z hWEEEEERR MR iz MPA RO
LFEEHERBS LU THEE2ERROFYELZ 7y b
L7zbDTH3, AF—Y 1B, LFEBHE
RIIERE L ERTELUL/NE L -1.64SD A2 7T
Holz, MPABERICID AT —Y 2B TIE1%
DERETHEIN-1.15SD 227 £Z{LL, 0D
HBOBEPBRPCHIZEAT—Y 3BV TIE—1.09
SD 2 a7 M HERIZIZHERE SN Twe, A7 -9 1
DSDAATE, AF—Y2EAT—Y3DSD A2
7 LD 1% DRERETERESRD Shviz. —7,
THE2ARIZODWLWTE, AT —Y 1BV TEEE
HARTRRPAREL +0.66SD 227 Th- 7285, MPA
BRICLIDRATF—Y21BWTIE+0.23SDRAa7 &
TR T L2 DD, FO%OBEHEIIC
BB AF—Y 3KBWTIZT+0.43SD 2 a7 & 1Exd
BB TEERSRED s, AT —Y 10 SD
AaA7E, AF—Y20OSDRa7 OB 1%DE
BRETEEENAD S, A7 —Y 3 ORI

4 AF—21~3 £ TOFRYE
HERRENERELE (S
BEHE:FHERICEIDIER
abht)

MPA DBRIC L S TAT =YV 1IDBAT =Y 2 %
TOH 1.3 FEMET, WIhdb PRI SNA AIZ2.3°
BEML7: D3 LT, SNB A3 1.3 LT,
HEe ANB 12 3.6°, Wits appraisal & 6.5 mm @
Bhrg@le shi:. FHEREREEOERGLEI

BWTik, OFVFEHOKREEED oHE > L8HE
DOHIFEE & THBEOER T HBEENTED Sz,
—7, MPAZ2®ELIAT—Y2m:0RX57—Y3

ﬁﬁ% inu\&) 62}17217)’) 71.
7, B2WAT—V1I»5ATF—Y 3 ETOLEEH
BHIRE, THEELEAEEOSD Ra70E{LRE, X
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8 9 10 11 12 13 14 15 16 17 l?
5 LFEEMEROBRERRMKRLEICTOY ME
hi- MPA BDFHE(L
SD AaA7HFRIZELLEAEINIZOVT
paired-t test ZFWTREL 1) ** 1 p<0.01

130 28D

125 +
120 +
115
110 +
105 +

100 +

95

8 ¢ 10 11 12 13 14 15 16 17 18
X 6 TEHEBRMEERRMBLICTOy b
hiz- MPA B#nIFHZE(L
(SD ZAFHAFEICELLAEZAIEINIZDOWT
paired-t test ZFALTIRZE L 12) ** 1 p<0.01

K2 A-PMBELUCI-GnORF—U1AH3ETCHSDRIAFTOEILE, X
T—2 1 OiF#E, ZEHAE & DERBRE

A’-Ptm’ (SD & 2 7Z1k) Cd-Gn(SD x 2 7 Z1L)
+HBY p FHRS p
5 (stage 1) 0.032 0.884 0.586 0.003**
N-S —0.107 0.627 —0.081 0.714
N-Ba —0.244 0.261 —0.022 0.919
@ N-ANS —0.340 0.113 0.229 0.293
ANS-Me —0.175 0.424 0.382 0.072
" N-Me —0.258 0.235 0.372 0.081
g A’-Ptm’ —0.088 0.689 0.358 0.094
- Gn-Cd —0.021 0.926 0.357 0.095
Pog’-Go 0.087 0.695 0.417 0.048*
Cd-Go —0.068 0.757 0.056 0.801
Wits appraisal —0.152 0.490 0.012 0.958
2 NSBa —0.032 0.886 —0.113 0.609
A 2 SNA 0.071 0.747 0.342 0.110
iy 2 SNB 0.364 0.087 0.239 0.271
£t < ANB —0.331 0.123 0.190 0.384
#l | Mand.pl.to SN —0.213 0.329 0.255 0.240
Gonial angle —0.082 0.710 0.202 0.257
** 1 p<0.01, *:p<0.05
T—Y 1 TORBERB L7 7 aD&HIEE O
BERL7, EEEHHRED SD X a7 0EftREiX % =

Bk, €7 7 oOFHAME L ERSMHBZ RS ko
7z. =75, THELREBERD SD X a7 O & L ¥k
i & ORI OEBARENX 0.586 & 1% DEKRET, &
7o TERE @R (Pog'-Go) & OMDOHBEIRENZ 0.417 &
5% DERE THEREZMHEEIZD Shlz,

I. BEEHRFHRIZO>WT
TERTAEIEE D, BEOTYA VickoTw
SOMEEND L I EBHSN TR B, Z0D%
 OEAMEE L, FES|E2XZ 570 OFEANEEE
B, E5|REYB L UBERRCEET 2 OBENEER
CEBINEFHBRTLIZIAT AV IDORS,
FOBOESMMAD 5V HFERCOVWT, AHS
VPRI B EM A3 P 5 B I — KA L D
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ERBRTW B iz b ES[HA & OEFFE O EERC
DOVTHEERD Z LBV DOOIRESI N TR K
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INFIEE D B DEF | R fT>T W5, 7, ZWORST
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2RV H 20T, F—/EEOBEEEEORED
FEE®LTn5,

R, WHFE TR B U TR S 100, SEEEE SO K
ESIDOFEWHY SD 2 a7 3R EN 2@ L TEANIC
REFINZ L0 L RBERL, FEEEREHED
ERR L T2 FIH L PRI RR U, %72, fiT
5L, FEHEB LU THESBOEERRHBKRS X
UREREMREZAVE I LItk > T, EEREERN
FEORRBFHCEDE I RHEL2EZ 200 2K
B DHEMCFE T 2B FERTH 2 LabTw»
5.

M3 0BEEEREEOLE CHL»R & 5112, A5
92 Tk skeletal class IFEFI & A WVTH D, skeletal
class I TER S M- HBEHERRHMBICU TIEIH T
AT 2B G, HERES A IV IIRBIIBNLT
class [IIF£ & class [ BE & ORICHHED Vv & W S R
RBLE W5, MEOEEOREFHEICEL TZE
FEHHBEDI A I I ERREND D L VLOH
HEO0IH Y, BRHCEEZIRDONLZVEVIH
EOBWHZ B DD, IEHRIESALTLR Y, —
7, FEHES O, BB B UBER AL LR
Dol THESEESD 2 a7 3RER TR TIZ
RSN T2 2 LR L TS, 22T, AHf
FTHZOREEFAL T MPA 2 & 215850 R 21
TSIl 2 ITHERES R, BEEEERREH
MEROTEEORR2FHET 2 B8 13, BESA
SUTONY) -y a YERIEY 30 BERTIR
R BEBMEAVSL I ERHRL TS, AECS
WTHBERZEREL L TSD RI7E2RDBZE &
LFEZ oD, EFEERNLERECBVWTHA
ADBERER L FE TE T, BRI EERANC
AL S i B i & R & BRI — T 5 2
SR B2 LTS T, KAFE TR T R TEEH %2
HAEL UM EITI L & L7,

¥/, MR To72 A7 —Y & LT MPA O FiB
PREFEA, MBI Z T 15 B2 BN L 72, & Ol

HBLZFOREAT —Y B W BB Y
D, BEORSRERLLTRDLTHLTHS Z L2,
MPA #HHBOBREY BH 2 £ THIEFDEICT T
RI\THEEzZONBZ 0, MPABEERZOER
LZEMHEFMIT 270 T THL EEZ 5N,

TEEEICT D MPA OSRIZOWT

ECRIANC & 2 BB RO S I U CRISE O#iE
BELULE - THEOMEMIMERMFROSEEIC, MPA
WL BIEENETH L EVLIMEIIBEL LEINT
. Fhic L, MPA BEBOKERE
HRCET ZERMOLELE, H2VIEHBRY OFER
B3 B R 13D e a6,

MPA #EHOBRED B L T, GH5NE, » =2
4 P& T EBRIE» &, BRI EE
BOTESRTRIIAETTIZAELZD, 201X
%<, FEETRERETED ORERD, TETIRERK
2 EEE EEIZEIARESED Sl EREL T
%. %72 Yoshida 5%, MPA 2@ L7 &ZF 3412
DWT, RN EEOREEMERETFHED 1
ERALTHANLEZS, XEMELL FERR
skeletal class I OFERIGIVWHIARE2RL, BB
@f%k%@ént%ﬁ%ﬁw%ﬁénfwt;t%
MEL T35S,

—7, LT TEAZEED LEEOREZ, BEESHI
BID 9.7 IEH T 95~96BDEELKTL, 20D
X, BEAEENMETEEL Tt EBPHRESINT
WBO i, ZRVIEEH T EEATNES IES X
DHFHIOBEMBKRE NI ERBMEL T B, KR
DAT—Y TIFFHI10.3K, A7—Y 213 FH11.6
% C, BRI B~IV A OEEICH 72 2. 10 mLAED
BHEOES OREY, LHEEAERETADZL, b¥h
134/ 0.50SD R a 7#EML7: Z L3, EiEoR
DEBEOREZ LRI Z2MRREEDHFE Thbb
MPA ZEEIC L 2 BBIRERL TR EbDEHZ
stz B, ABEOOBNEEIC L 2 FEBORE
WX T AR L EERIFEDONR P T2,
—#, A7 —Y 2k 3MTR EEBATEEIZ0.05SD
AaA7DOEEL»ZL, FPEEBEOBREYIASHT,
HIAREEN L 1AL & BARR 2R L Tz LR &
nir:.

P ED#ERD» S, EHEBOREREIZEBEHAT I
BWTIERES FED, 0B IBERICHT 2N
BREIFERIN-Z s, MPAOBHICL -
TRoNZRIE, EERE®RLFRELTBY, £-
THEREROUBENLEB THSL I EBNTRIA
72, Lo L, KFIRICEWL T FEFOKAE S O
WCIEHTAEOHIS E LT A SEFRE LY, A Sk
FEEE R CUIRIRR DN BER L O ER2Z T T3 T

) 5 4,13,14,26~39)
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EDo, KFHERS EFEEOROKKRIZT TR,
LRSI ORI TBE DO E % & A TV 5 ATEENLHE 2
5h5,

M. TEEEICxT 3 MPA OBRIZOWT

EAETHW MPARF U F vy ST 24 A<
R B4 7DD THD, FTEERXXNT S
B, Fr¥Evy THMBHOBEERLCEEZS
e, Fr¥vy 7RTHEHEORRCRIZTRHEICD
WTIREL DBENZINT WS, #K?, 79, T
HESBRICEL TIREIERIR 2B 7z LhXT
WL H, ZH/NIEET B rIEIT 3L Tid—
EOMHEMERBDOBZ WV EREL T 5B KD,
Graber*®, RO, THEEWEL TIXEREMS
BIBEL, R, Z83, L 3RERESTED S
Nz LTw5, THEERRICEL TR, =584
Z, RERICHIHBIRSTED sl L L, RO, 20
LI RMREED Lo EHE L T2 %, Sugawara
540, EEBKR/ Y -3 FrFry TRAICES
TR REBEINDOD, BHNCANEF
Frv FEEZDLTLUDIDUEINBEEAY - 2
FEEBIENTERVERE L., 20X ICRKE
WWHENFE D S BB, Fo % v v 7OHEB A,
ThebbESS, HARE, M, ARCEE Y —
YW BRIGEDENINZ T, ZOFEAFERICER
BholvrFEZIoOND,

AFROFBRTIE, THEL2HEERE X MPA £5HHH
DRI 1.3 ERMNIABLE L LR THRESIIHEI S Tz,
FDR, FBEAEDERITTF v F vy FRHEL TH
ALTWw2, REEREBOLAMELTBD, BiK
FICERD VG S A Tuahrot:, BENB X
CEERBINCIBWT, class [ & RiEH# class IO
BREBZEDOZVWI EXHFEINLTE I &p
5208 F X vy TREBROIEERITIVWDLO S Y
NV RERTZIENTESL, 2O LR, Fv
F v v AL o CTERNLERBEER Y-V R2EZ25
2L TER W ET S Sugawara HDEHEL, HE
BRI R AR IC & > TRl 21T - 7o /R, RS
FUFRIN LT HEE, BsVoHsg LT
—E L Tz,

UEtoz Ems, MPADBEHATIIZBW TR TEHE
DEREFRIHICEEY 5 2 5 Z LRI, Lo L,
Z O THEB T 2 RHEMHZIR IR s h
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