2 o

CHXI A 23 (3) : 295—309, 1993

THE &G B5J10] FKES HEE &K
= o B3 BRA PR

I.A B

stot AETS& A QrRolAde] sttolr
LAAFE AAQGee] FES wolgta,
2o uAYEL HNF FAuY] A5/t
oJgthe d g Zolste gt

stet HEFS MAAIZIZ] A =7] <
WAEL  Cellier(1802), Fox(1803)°ll A %-€
Az o] x| Ha g 2 zol AHSHJARY. 1%

Sewill(1870), Tomes(1873), Allan(1878), Jack-
son(1890), Angle(1895), Blau(1959) %l 2] 3}
HFHQN . 2NFR = herE 47300 g
A2 E R njekgt nlg g, sfhetaAd Aol
e GuAEe HEGF i AHug
A9-7% w@ekth 204716 EoleWAN &3
g7 FAe] wAFX ] Aol FHE
Ao, Lol a7k flsl7] dEol of
Yy &9 g s 228 of Fo] 2l o). Tompsona
o] 24 (Chin cup) X 87} dtt&9] 7153
FHE 7M1AE F lon olAe] ot¥d A
o] gle] # £ kil dtef o]
AbE-& WS T,

192083 Angle® 19 FFAEL Class 11
9} 111 elastics”} X] o} OlE‘EHP ol 2} Taﬂ
ZAWEE 7Pt L 193149 F

&2 1993 62 1€

RERSLStn EmibNn N P mES R m]
2 Mistn Xinohe A0k kst
3 MUCHSD A TS mAESt Al

AR AL o] A S =g E ol 1940
ol HAE B i WA B0
Al 5] =), Intraoral elastics”} &4 3}
Z 71A%.A B3tk Ao ), =3
TAAEE o] &3 EANY X Fo #3tA
19363 Oppenheim< Headgear”} 7} &
gyolgty FFPom? 1947'd Kloehn”
o] T, ¥ ¥AnF x5 ¢lo] Headgear?
Azl s AFS ol vF P EdA A=
T7} 9] @ (Extraoral force) & ©]-8&3F 1A o]
g2 W& o] &k 1950 FE 1960
Abolol = FAeHY A7), WEH 7|3t
ZosttE AL EAHAYY. Matsui”, No-
guchi®, Asano”, Ramfjord®} Hiniker 52 &
2 Ao et thEk I Aol )
FZ A G F 4 Juhal Hugon,
Suzuki”, Graber”, Wendels", Irie®} Naka-
mura®®’, Mitani**®, Sakamoto'”, Mitani®} Sa-
kamoto5 & ol A o] JALR-of o] st
stotE Aol AAHATI o A
ArAD, AxAA L 2o, o HE, H7t
W 2o weld At gdEA vErdoh
i EATh

{,71-14}91 ﬁ?‘i 7‘21119), 11}_20) 7]2”0] 0_4
Woly 7 Aol et FHFeh ofuA
Bo) X G g Q7R o=
Wyl A o o] b 23F ] W3l
o E F s, A0 FFE 1ZF

o

3,
¢ A4 a7 #ate R B o

;

—_—



296 dZH LIS 0lFY

T= AREA MR T A HEA
lR7tES 49 AYIY FE9 wWIe
Y A9Y 95 AFIE d4E B
A3t stohZ AES NEA Yo T
ARl stetE HAgd nAE 4F%E H}
st e NAE AV Ruste b
olt}.

II. 7Rz 3 gy

AF 4FE AF 1000gH I AZe &
4 7+ E (Oryctolagus cuniculus) 407}+2] & 48
FTEE ARG en, 49 Fd 30vtE &, W
ZT 1078l & WA E Y. 287e O
9 A8 9] A 877k whEl 457 107},
85T 107e], 1257 107E) = WA &)
A AS7EG AAEZEAL FY8A d Y

.
2. ol

1D XA 2 F3}

A FEANA kg9 3mge F4+ AW
(Aetel® , F3FB)S ARG AFA)
3led w3 813 High speed handpieceE ©]-&
3ted stet A9l X} %o indentationS B
A 5 2L T FWEE A7) 9% HookS
A7 0.12inch®] ligature wireZ A3} F At
(Fig. 1. ¥4 % 139 smFA 9 ol=d
#E AAZAE(6cmX6cm) FEZE HEO]
F%9ol 7 ¢ 2cm, Z°] 3cm A= UA
B F& g 498 7R Eo) 7]%3
Lo g2 AZANHAY. &ojx S| 3Pt
799 ofadde AL IFWM=E ZHY]
A F& FAsA AFFAAE 3t
2| 5-2] Hook®} F72 % Q9] FAlo]d 5/
16inche] AL TFWM=z HE2F oF 900
g9 A& BFF UANH dGIZo Fto g
71t on, dxZdMeE FAR 13499

CHRI AKX 233 3%, 1993

Fig. 1. Appliance for >retraction
A. Plastic plate for extraoral anchorage
B. After wearing the appliance
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. Prosthion(Pr)

. Infradentale(Id)

. Anterior zygomatic point(AZ)

. Pterygomaxillary point(Pt)

. Mandibular angle(Ag)

. Mandibular condyle(Co)

. a reference plane connecting the most anterior points of
both mastoid shadows

8. Anatomic midline

9. Condylion(Co)

10. Angular process(Ag)

11. Posterior alveolar point(PA)

12. Anterior alveolar point(AA)

13. Lower incisal tip(T)

14. Nasal tip(Na)

15. Mandibular plane(MP)
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Fig. 2. Roentgenocephalometric landmarks and planes
used in this study
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A. Measurement items in dorsoventral view
. Maxillary length(Pr-Pt)

. Condylar length of mandible(Co-Id)

. Angular length of mandible(Ag-Id)

. Zygomatic width(AZ-midline)

. Condylar width(Co-midline)

. Angular width(Ag-Midline)

. Measurement items in lateral view
. Ramal length(PA-Ag)

. Total mandibular length(IT-Ag)

. Condylar height(Co-MP)

. Posterior alveolar height(PA-MP)

. Anterior alveolar height(AA-MP)

6. Nasal Height(Na-MP)
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Fig. 3 Linear measurements of rabbit's cephalometric radio-
graphs
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Table. 1. Weight of control and experimental rabbits

CHRIEAX 233 3=, 1993

Weeks 0 4 8 12 16
M. SD. M. SD. M. SD. M. S.D. M. SD
Control 1065 158 1760 231 2230 254 2460 289 2825 250
Group 1 985 111 1161  180** 1779 180* 2136 173* 2500 238
Group 2 1060 196 1278  248** 2064 263 2300 272 2650 321
Group 3 1180 149 1172 135+ 1667 438* 2125 327* 2600 183
The values are all in gram
Denotes for significant difference between control and each group
* 1 95% significance
** 1 99% significance
Table. 2. Ramal length of control and experimental groups
0 4 8 12 16
Weeks
M. Sbh. M. SD. M. SD. M. S.D. M. SD.
Control 217 0.7 25.3 15 26.8 1.7 275 2.2 29.2 1.9
Group 1 228 23 22.8 2.0 233 2.2 274 2.5 260 20
Group 2 220 1.3 23.2 1.2 244 1.7 26,7 1.0 277 2.6
Group 3 220 18 23.3 1.8 25.3 15 26.3 14 26.9 2.2
The values are all in mm
Denotes for significant difference between control and each group
* 1 95% significance
** 1 99% significance
(From Table 2 to Table 1.3)
Statistical difference by 2 way anova
Group - P<0.001
Week : P<0.001
m. HA7dA 2. £ WA AIZIEM
1. HEe w3t Wz 49 1, 2, 379 A (ra-
mal 1 ngth)«l iR, EFAAE 73U
HETd 48 1, 2, 379 AFAF FA, 7} 27t € F4) BE Zo]E ol Anova

45, 85, 1257, 1653 A FA 37} Table
1o BRI}, A7 et dz73 4829

AZE T FPFAE FRY FAE
G HolE Ve FAAATAE
FAE Aot YA Fstoh.

BHyaWoa 7E4;§§_]_- A o7l e A&
WA HERTH 2 AFTNY Role
TukeyEA o] o3 HAIJALY Aole
AR 2 (Table 2, Fig. 4). &3¢t
A Z o] (Total mandibular length)+ Z #37t
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Fig. 4. Changes of ramal length according to time flow
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Fig. 5. Change of total mandioular length according to time
flow

Table. 3. Total mandibular lenght of control and experimental groups

0 4 8 12 16
Weeks
M. S.D. M. S.D. M. S.D. M. S.D. M. S.D.
Control 55.1 14 64.9 2.8 69.1 2.1 71.6 2.3 T 747 2.1
Group 1 55.4 4.6 55.6 3.8%* 60.4 2.6** 66.2 35 67.2 24
Group 2 54.6 2.0 56.3 3.8** 61.8 1.6** 65.6 5.2% 66.3 6.0**
Group 3 55.9 1.9 56.2 3.2%* 62.0 4.4** 65.9 2.8* 69.6 41

Statistical difference by 2 way anova
Group : P<<0.001
Week : P<{0.001
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Table. 4. Change of total mandibular length according to time flow

CHXI W AKX 237 3%, 1993

Weeks 0 4 8 12 16
M. S.D. M. S.D. M. S.D. M. S.D. M. SD.
Control 314 1.0 379 33 394 21 39.8 19 417 2.0
Group 1 316 2.2 345 35 329 3.1% 364 2.3 38.0 2.2
Group 2 310 36 320 3.7% 364 1.5 374 39 395 45
Group 3 30.5 20 32.7 2.2% 335 3.6** 36.5 25 382 2.6
Statistical difference by 2 way anova
Group - P<0.001
Week - P<0.001
Table. 6. Posterior alveolar height of control and experimental groups
Weeks 0 4 8 12 16
M. S.D. M. SD. M. SD. M. SD. M. SD.
Control 164 0.8 18.1 11 18.8 11 20.5 19 203 1.0
Group 1 159 2.5 17.2 18 179 1.5 185 1.7 20.7 1.0
Group 2 16.1 1.3 177 0.9 18.6 1.3 194 1.0 20.1 15
Group 3 17.0 15 17.0 1.0 181 13 19.8 15 202 16
Statistical difference by 2 way anova
Group . P<0.001
Week : P<<0.001
(mm) ( mm )
12 ¢ a; Group
g Cpoun?
'3 Group 3
25
2
1.5
] , .
4 4 ° ' .
[} 4q \v:c ‘ 12 16 o 12 16

Fig. 6.Changes of condylar hight according to time flow

Fig. 7.Changes of posterior alveolar height according to

time
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Table. 6. Anterior alveolar height of control and experimental groups
Weeks 0 4 8 12 16
M. S.D. M. SD. M. S.D. M. Sh. M SD.
Control 8.6 05 10.9 1.6 114 1.0 12.6 0.8 12.8 0.7
Group 1 88 1.1 9.6 15 12.4 09 13.0 1.7 135 1.7
Group 2 9.9 31 10.2 0.9 12.0 11 134 1.2 14.1 0.9
Group 3 8.9 0.6 10.8 0.9 12.1 1.0 125 1.1 134 0.8
Statistical difference by 2 way anova
Group - P<<0.001
Week : P<{0.001
Table. 7. Nasal height of control and experimental groups
Weeks 0 4 8 12 16
M. SD. M. SD. M. S.D. M. S.D. M. SD.
Control 22.8 12 245 2.7 24.2 2.6 257 2.0 270 1.8
Group 1 236 2.4 315 4.9*%* 33.6 3.1** 33.0 3.6%* 325 3.7
Group 2 24.3 2.9 311 4.1** 318 4.1** 319 45* 324 43
Group 3 252 24 33.1 5.1%* 35.2 2.5%* 33.6 3.5* 334 2.5*
Statistical difference by 2 way anova
Group - P<0.001
Week . P<<0.001
Table. 8. Maxillary length of control and experimental groups
Weeks 0 4 8 12 16
S.D. M. S.D. M. S.D. M. S.D. M. SD.
R
i Control  34.0 15 38.3 2.5 414 2.3 43.6 26 471 24
g Group 1 284 3.9* 33.2 35 35.1 14* 37.8 3.1* 413 3.0
h Group 2 29.8 42 34.2 3.8 36.9 1.8 38.1 4.2 43.0 3.7
t Group 3  32.8 15 32.8 3.6%* 33.2 4.1%* 38.6 4.7 4.16 5.0
L Control  33.7 16 37.8 1.8 41.7 19 434 2.2 47.0 24
e Group 1 284 3.5% 33.9 2.8 354 2.4** 39.1 31 419 2.3
f Group 2 30.1 35 35.0 36 37.6 2.5 38.2 38 42.9 3.1*
t Group 3 33.1 2.0 33.1 34* 349 2.9%* 39.3 38 424 32

Statistical difference by 2 way anova
Group - P<0.001
Week - P<0.001
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(mm)
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Fig. 8. Changes of anterior alveolar height according to
time
(mm)
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Fig. 10. Changes of Maxilary length according to time
flow

Week
Fig. 9. Changes of nasal height according to time flow

Table. 9. Condylar length of control and experimental groups

0 4 8 12 16

Week
eeks SD. M. SD. M SD. M. SD. M  SD.

R

i Control  52.7 1.7 62.9 31 66.6 3.2 710 38 738 1.9
g Group 1 482 39 55.8 3.7+ 58.1 2.1%* 63.6 34* 674 12
h Group 2 492 5.6 571 42 614 22 65.3 49 69.3 35
t Group 3 53.0 32 57.2 40 59.5 5.2* 65.6 6.0 69.0 42
L Control 524 21 60.8 2.7 68.1 2.9 70.7 32 734 21
e Group 1 480 3.6 56.0 34 57.3 22 62.1 3.0%* 681 19
f Group 2 85 49 574 40 615 2.0* 66.0 53 69.0 3.3
t Group 3 537 35 56.4 49 60.8 4.5*% 65.8 53 68.5 27
Statistical difference by 2 way anova

Group : P<0.001

Week : P<{0.001
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Table. 10. Angular length of control and experimental groups
Week 0 4 8 12 16
eeks
S.D. M. S.D. M. S.D. M. S.D. M. S.D.
R
i Control 51.3 2.3 624 2.6 6.9 22 70.1 33 73.9 22
g Group 1 479 33 57.0 2.7* 60.0 19%* 65.4 2.8 68.0 1.0
h Group 2 494 53 58.1 36 63.5 2.2 674 4.2 79.5 23
t Group 3 520 31 58.7 3.7 61.6 5.1 66.2 45 709 2.3
L Control 516 2.0 61.6 2.2 67.3 22 70.0 2.5 74.0 1.6
e Group 1 486 2.9 575 2.6 60.5 1.6 64.6 2.8 68.0 1.3*
f Group 2 494 4.8 59.3 2.7 64.0 22 68.0 3.5 71.2 2.2
t Group 3 52.3 3.0 59.1 40 62.3 42 66. 3.8 70.9 31
Statistical difference by 2 way anova
Group : P<<0.001
Week : P<0.001
(mm)
25 -
. . C
1 . . — Gﬁggl} (:5“:]-) Control
15 4 right side - GGnl;z\;pal ol | v _/(a;%l:l%zl
10 's 4 right side :/' "Group 3
S 4 10 4 '/
00 . ' ” s 4
e a B 12 16
(o) Week °e A Week 12 16
Control (mm )
20 A = Group 2 7 /C(’Gng)?llp 2
left side —" Group 1 20 . Group 1
15 A // Group 3 is 4 left side/:/ Group 3
10 . ‘o - .
S 4 s
[ I o ‘
° : Weck N * ) : Week N *

Fig. 11. Changes of condylar length according to time
flow
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Table. 11. Zygomatic width of control and experimental groups

0 4 8 12 16

M. S.D. M. S.D. M. SD. M. S.D. M. SD.
Control 12.7 04 13.8 0.7 14.2 1.0 150 0.8 15.8 13
Group 1 11.7 1.2 13.2 1.0 14.1 0.7 15.6 0.7 15.3 04
Group 2 17 0.6 13.6 09 14.8 0.6 155 11 161 0.7
Group 3 12.8 04 12.8 0.9 134 1.1 14.5 0.8 15.8 32
Statistical difference by 2 way anova

Group : P<<0.001

Week : P<<0.001

Weeks

Table. 12. Condylar width of control and experimental groups

0 4 8 12 16

M. S.D. M. S.D. M. SD. M. S.D. M. S.D.
Control 134 11 135 11 144 21 14.6 3.2 14.8 2.2
Group 1 124 16 14.1 0.9 14.7 11 15.1 11 15.7 15
Group 2 12.3 1.2 149 0.9 15.6 10 161 1.7* 15.2 1.6
Group 3 13.7 11 14.5 24 14.8 1.2 163 1.5* 16.7 1.7
Statistical difference by 2 way anova
Group - P<0.001
Week : P<0.001

Weeks

Table. 13. Angular width of control and experimental groups

0 4 8 12 16

M. S.D. M. SD. M. S.D. M. SD. M. SD.
Control 16.6 0.7 18.1 14 195 19 18.6 2.0 19.5 1.6
Group 1 16.7 19 19.3 1.0 20.1 16 199 12 219 16
Group 2 16.7 1.7 20.6 11 22.1 2.1 221 19** 214 24
Group 3 16.9 0.9 20.1 1.9 20.6 1.2 215 1.5* 22.8 2.6
Statistical difference by 2 way anova
Group - P<0.001
Week : P<0.001

Weeks
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8
Week

Fig. 13. Changes of zygomatic width according to time

flow
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Fig. 14. Changes of condylar width according to time
flow
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Fig. 15. Changes of angular width according to time flow
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—ABSTRACT-

THE EFFECT OF RETRACTIVE FORCE ON JAW
GROWTH IN GROWING RABBITS

Jong-Chul Kim, D.D.S., Ph.D, Kyu-Ho Yang, D.D.S, Ph.D, Kwang-Sub Lee, D.D.S, MSD.

Department of Orthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to investigate the effect of jaw growth in a growing rabbits, when they
are subjected to retractive force and after removal of retractive force.
The experimental animals were Oryctolagus couniculus, male rabbits of 4 weeks of age. The mandible
is retracted with 200gm in force of each side to the posterior and superior direction for 14 hours a day.
Then rabbits were used as control group. First experimental group received retractive force for 4 weeks.
Second experimental group received for 8 weeks. Third experimental group received for 12 weeks.
True lateral films and dorso-ventral films were taken before wearing appliances, 4 weeks, 8 weeks, 12
weeks and 16 weeks after wearing appliance.
The changes of rabbits jaw growth were observed radiographically.
The findings were as follows :
1. Mandibular retractive force decreased total mandibular length, mandibular condylar length and angular
length.
2. Mandibular retractive force increased nasal height, condylar width and angular width.
3. Mandibular retractive force decreased mandibular lenght growth but increased mandibular width growth.
4. There is no phenomena of catch-up growth after retractive force removal.

KOREA J. ORTHOD 1993 : 23(3) : 295-309.

Key words : retractive force, jaw growth



