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Summary

The purpose of this study was to examine the follow—up effects of early treatment with
facemask in Skeletal 3 children associated with anterior cross bite. The group of 40 treated
female patients was statistically compared with the group of 28 untreated females as con-
trol subjects by lateral cephalogram measurements to pretreatment (T0), post—treatment
(T'1) and post-retention (T2) using Burstone analysis. Post—treatment findings showed sig-
nificant advancement of maxilla and backward rotation of the mandible. Post—retention
findings remained as compared with those of post-treatment. Early treatment using a face-

mask appliance improved Skeletal 3 morphology.
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Burstone

1 ! Facemask appliance
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1 : Characteristics of treated and control Skeletal 3 subjects

TO
n mean (range)

T1 T2
mean (range)

Period of

mean (range) Facemask use

Facemask-treated group 40 4y.2m.

(3y.3m.-5y.3m.)

Age-matched 28
untreated (control) group

4y.2m.
(By.lm.-5y.5m.)

6months
(3m.-11m.)

Ty.5m. 11y.0m.

(6y.2m.-8y.5m.) (10y.2m.-12y.5m.)
Ty.5m.
(6y.3m.-8y.3m.)

11y.6 m.
(9y.11m.-13y.3m.)
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%< 2 : Cephalometric measurements of the treated and control Skeletal 3 subjects at the T0, T1 and T2

TO T1 T2
Treated subject  Control subject | Treated subject  Control subject | Treated subject  Control subject
Analysis mean S.D. mean S.D. mean S.D. mean S.D. mean S.D. mean S.D.
Cranial Base
N-Ba 91.1 39 928 3.5 99.1 39 978 3.0 105.3 3.6 1054 3.7
N-CC 498 28 499 22 537 26 53.0 25 567 2.5 570 3.0
CC-Ba 413  2.6* 429 24 455 26 49 1.6 48.7 3.2 484 24
S-N 613 25 619 22 650 26 644 2.0 678 2.5 67.7 24
NSBa 1329 44** 1365 42 1338 4.1 1354 3.9 133.7 4.6 1334 54
NSAr 1222  4.8% 1247 4.5 1234  4.2* 1259 5.0 1248 4.5 1260 538
SN:FH 60 22 66 24 67 25 78 24 72 26 74 22
Maxilla & Mandible
Ar-Me (FH) 547 33 559 35 59.7 5.0 61.1 3.7 66.3  3.6%* 709 34
Gn-Cd 919 39 91.1 4.1 1025 3.8 101.5 3.9 1133 4.5 1150 49
ArGoMe 1284 62 1272 58 1239 6.3 124.0 5.2 1252 6.1 1231 56
SNA 792 34 782 3.0 802 32 788 3.6 802 3.8 809 35
SNB 791 3.0 778 2.7 783 28 781 3.1 788 3.6 802 34
ANB 0.1 1.7 04 13 19  1.6% 07 15 14 19 07 13
Facial Height
N-ANS(LFH) 432 25 429 25 494 3.1 483 29 558  3.3* 541 27
ANS-Me (LFH) 526 3.3 522 29 584 4.3 579 3.2 65.2 4.7 647 42
NF:FH -19 2.7 -16 23 -19 26 -1.0 27 -25  2.5* -1.1 24
MP:FH 296 4.2 28.3 44 289 4.7 279 36 30.0  4.5% 265 4.6
Facial Profile
NAPog 1769 3.8 1773 3.0 1749  3.6* 176.7 36 1765 4.3 1784 3.0
N-A (FH) 41 28 44 25 29 29 3.1 286 28 3.0 1.8 26
N-B (FH) 7.0 3.3 8.1 3.1 8.0 34 6.5 2.9 7.3 4.0%* 4.2 3.2
N-Me (FH) 186 35 186 3.6 184 37 17.3 35 174 3.9% 133 33
A-B(FH) 29 36 37 34 51  3.6% 34 41 45 3.9* 24 34
A-B(OP) -4.5 19 -40 14 -33 28 -44 23 -39 32 -43 24
FOP:FH 127 3.9 126 3.1 124 4.1 1.7 3.0 112 4.3 95 29
NPog : FH 836 26 835 2.7 844 23 850 25 85.6  2.9% 875 22
GoAr: FH 812 4.0 812 43 850 3.7 839 38 848 36 834 4.2
Y-axis : FH 619 24 614 2.7 629 28 620 25 63.6  2.7* 61.5 22

g
/

PNS

3 : Cephalometric landmarks

*p<0.05, **p<0.01 (mm or degrees)

HIFHRER MV 2BBOtREZT- 7 (F
2).

=] %

Cranial Base {Z DWW T
TO¥FIZ B W TCC-Ba, NSArTits5% 1L X
JV, NSBa Tix 1%LV THEENH D, Rt
BEITHBLZWN MBS 2HEROEE
(Saddle angle D3%/h) % BD7=4%, T1KTIX
NSAr DAIIZS %L RV THEEND Y, T2H
TRAEEITIRL, WEZRD.

Maxilla& Mandible (22w T

Ar-Me (FH) QX T1RIZBWTHEZEK W
A5, T2 CIE 1 BL RV THEEYHY, E#
B THTOMA~NORENH 23207,

SNA, SNBZHE#IZ 245, SNATIITI
FEIC BV CHER IR L TREWEZR
L, T2HCTIR#HFL Twa,. SNB Tid T2HIC



28 Y551t  Facemask FHBEORINEHICB T 5 EH&A

BWTRSWEER L.

ANB I3 TORIC B W TE B I BB IC L
THEZRZZWANESWZRL, Skeletal 30
R L7z, TLR GBI HmL,
XEREETIR0. 3 DHAMERL, 1%L XVT
HEEXD D, FAMBERONELZZD . T2
TRAEERZVHERE R L.

Facial Height {C DWW T

N-ANS (LFH) i TIFFCB W CHBEE LN
BECHLTHEEZEE VIR EVWEZRL, T
2 TR S BURNVTHEEVD Y, HEFIIL
HEOTH~NOREREE FED 7.

NF:FH (2 T1 B B -CEBEE I IREEII
LTHEBEER VAN EWHEEZRL, T2RTIE
5%V THEEYNS D, RNETEY oRER:
LTwaZ ezl

MP:FH T T1EHZ BOTRIFEII S REEC
LCEEZIEIRVWIREWEZRL, T2ETIZ
1%LV XVTHEEYDY, BABELTHEZ
b L VAR

Facial Profile {2\ T

N-B (FH), N-Me (FH) I T1BIZB W T
EHEELS RIS L TR EETRISKEWE
2L, T2HT1%LXVTHEESEDY, B
HHFEICHT L THFTOHHINOE R % ED
7.

A-B (FH) X8Rt BEICH LTTL, T
2BEZBVT S %L ANV THEENS Y, HEH
LB OMA~OBERE, ELETHEORM
F~OEENHZED, ThiifFlLil 2R
7.

Y-axis: FH X T1FRICB W TH BB
W LTHBEER WS KEWHEERL, T2H
KBWTI%ULRVTHEEV DY, THEOR
H~OBRENH, HAEEL RO,

NAPog, NPog:FH it T1RICBWTHHEED
XFEREEIZH, LT NAPog Tt 5% L NIV THEE
2H Y, NPog: FH TUHAEZIIZ VIS W
xR L7z, T2 TNAPog TIIAEBREIE W
PR EVEERL, NPog:FH TiZ 1%L XL
THEEND Y, BHZICNT 2 EEBHRO%E
A oY AN

£ =

Facemask #1& % H\W - s BMBEOE{LIZHE
TAHREOHRETIIEERM OTIEME T Hi22E
B AREZEIZOVWTHRA MDD TH
5. TO—RNEHESEE LTI, EEBFORE
Y oEEEND WT HEE), THEO®RFE
e B E, LSO EHMmE, TH
A oHEMEMIE TSN TV A, Ngan 57,
Sanker H¥IXIALEE & LA EOHHATE »
JHER LR, LG, kiliko
HSRICERLRELZ RO L HEL, BEY
2% Facemask Z2EOARMEZ R L.

AEFMIC LB LR FES T 52 & 1T,
Enlow and Hunter 28 R D3 #5135 - L¥AE
EHROTAFBEIS L CTHEEZNEEOIER 2
MEZEDL L LBEVD D, AMEEE, &
¥ - BREEAERS L UREHTREEEN, BE
BHIREHATOBRIEETH L EHE LT
HTLLEY, BROEEICSEECESTREZVY
EEZOLNS.

36U, AERHBTORYEGHE L L T Face-
mask EE X FRE RS EICREN SRS
BEEbhTwa2eY = 7 Ea® 35 %5

(Dental age TA~IC) ¥]1Z Facemask 3% i& %
HO/-TA I CORFMNRETAEFTHOEE &
DL, THEOHFEERIC X 5 oM
XTHIHT 5 K, Gonial angle D3/ & 5 FE

BORDEEBTTVIEY, EEGOMITIIR)
B, RMBIERCOBRBIRICOVTHELHR
HBixiw,

AT ZR0ICHEE - ETHBO
KPRy - B A0 B4R % #5) T & % Burstone
SHTEL H i, BRI B W CHAEE S EEE
X0 b EFHELKEW LD Saddle angle D $#
A, TERATZE (BHRERHEE) ofmziEdn
L, EbUGHHE 2 4E 6 » AREIZE W T Facemask
HE OB EY 6 r B EWIZ ST L
HEOMRM LA HRE % 20, ERBSRICS
WL LFAE ORI RS IR RE & I U CHERY
LTwaZ EZ0nlz. —F, THEOREZLL
BEMEHE 26 » ARRICBWTE /52N
#ii L CVv> % Gonial angle D3/M2 & % T HiHE
HORPIIRD Loz, LEEORTHAD



MR 26(1)

BRIZE 5 THHEOBR S EELZS, FABEN
KBWTIITHEO%LFNE, BTHFNORED
SEFELEBELTCELWEL2RBD . T,
Saddle angle I& R EF X RI A EFILA-Z &IT &
DRAKEZRL, XEEDDOA. X BT
A5 @ Facemask ¥ & O SAER N A 301
Mg S h

S OFL TSR IAENTFH6 » HO
Facemask #BEDHEH T LFHFOR FH~DOREF
RIEMNZATE SN, EE % Skeletal 3D L
¥, BEEOBELELRL, T4 BENRE
fBon, HFINTWALZ LIRSS, 5,
KEEPBEOTFRIIOVTEALR G ILETH
LEEbhb.

¥ & 8

AT E RN LF R FEST AL
AR IEEICANTH D, Facemask
B DTS DR RHBD bz,

AWFFRO—ERIX1998FEE  ANAHBHR AT RIRE
REBIEIC L o TiTo 7.
X B

1) Sanborn RT (1955) Differences between the fa-
cial skeletal patterns of Class [ malocclusion
and normal occlusion. Angle Orthod 25 : 208—
22.

2) Dietrich UC (1970) Morphologic variability of
the skeletal Class [l relationship as revealed by
cephalometric analysis. Eur So¢ Orthod 131-
43.

3) Guyer EC, Ellis EE, McNamara JA Jr and Be-
hrents RG (1986) Components of Class I mal-
occlusion in juveniles and adolescents. Angle
Orthod 56 © 7-30.

4) Williams S and Andersen CE (1986) The mor-
phology of the potential Class [ skeletal pat-
tern in the growing child. Am J Orthod Dento-
facial Orthop 89 : 302-11.

5) Chang H, Kinoshita Z and Kawamoto T (1992)
Craniofacial pattern of Class I deciduous den-
tition. Angle Orthod 62 : 139-44. :

6) Takada K, Petdachai S and Sakuda M (1993)
Changes in dentofacial morphology in skeletal
Class [ children treated by a modified maxil-
lary protraction headgear and a chin cup. Eur J

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

2000 29

Orthod 15 : 211-21.

Deguchi T and Kitsugi A (1996) Stability of
changes associated with chin cup treatment.
Angle Orthod 66 : 1139-46.

Ngan P, Hagg U, Yiu C, Merwin D and Wei
SHY (1996) Soft tissue and dentoskeletal pro-
file changges associated with maxiliary expan-
sion and protraction headgear treatment. Am J
Orthod Dentofacial Orthop 109 : 38-49.
Sanker S, Ngan P, Wada D, Beck M, Hagg U
and Wei SHY (1996) Cephalometric A point
changes during and after maxiliary protraction
and expansion. Am J Orthod Dentofacial Or-
thop 110 : 423-30.

WAEE (1959) HAANBAREHEO R RIZET
HHFZE. HIGHEE 18 [ 1-17.

Burstone CJ (1962) Treatment planning sylla-
bus, Indiana University, Indianapolis.

BE OB (1984) LR A OB,
F2E HAFIEERER RSB ENRE. HEHE
it 43 1-15.

Nanda R (1980) Biomechanical and clinical
consideration of a modified protraction head-
gear. Am J Orthod Dentofacial Orthop 78 © 125
-39.

McNamara JA (1987) An orthopedic approach
to the treatment of Class I malocclusion in
young patients. J Clin Orthod 21 : 598-608.
Turley PK (1988) Orthopedic correction of
Class I maloceclusion with palatal expansion
and custom protraction headgear. J Clin Or-
thod 22 : 314-25.

Cozzani G (1981) Extraoral traction and Class
Il treatment. Am J Orthod Dentofacial Orthop

80 : 638-50.

Campbell PM (1983) The dilemma of Class I
treatment, Early or Late?. Angle Orthod 53 :
175-91.

Petit H (1983) Adaptations following acceler-
ated facial mask therapy. In : McNamara JA,
Ribbens KA, Howe RP, eds. Clinical alteration
of the groeing face. Monograph 14, Craniofacial
Growth Series. Ann Arbor : Center for human
growth and development, University of Michi-
gan, Michigan.

Battagel JM and Orton HS (1995) A compara-
tive study of the effects of customized facemask
therapy or headgear to the lower arch on the
developing Class I face. Eur J Orthod 17 . 467
-82.

Chong YH, Ive JC and Artun J (1996) Changes
following the use of protraction headgear for



30 FBA © Facemask HEDQRIIGHIIBY 5 REIEE

early correction of Class I malocclusion. Angle
Orthod 66 : 351-62.

21) B/ #R= (1999 A& -r>07 Ju—F
2ot BIEEKY v —F b 167 : 11-48.

22) B/ #H= (1991 FEREMEABREREORY
BB, REOTREMHER, 19-36. 24 VT
£ AW, EH.

23) IWEE—, ELBH, HIBEAHE HEBETE
AHe®, hHE B OEREZDS HFARLE
(1999) EFHBIHEBNC X 5 KA DLE.

Dental Diamond 232 : 71-6.

24) Enlow DH and Hunter WS (1968) The growth
of the face in relation to the cranial base. Eur
Soc Orthod 321-35.

25) ./ #HE= (1993) LERMKEHEREORN
BIg. JOP 90 : 77-93.

26) BRHAF (1990) LEERI A ETIXRBE BT
#EL =AW R EEIC DWW T, D EEkEE
28 : 651-61.



