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—Abstract

ADAPTABILITY & OPENBITE TENDENCY IN EARLY FUCTIONAL
PHYSIOTHERAPY AFTER IVRO OF THE MANDIBULAR PROGNATHISM

Hyung-Sik Park, Jin-Young Huh

Dept of Oral & Maxllofacal Surgery, College of Denhistry, Yonser Unwersity

IVRO 1s a popular procedure to setback prognathic mandible. But guided functional physiotherapy
after IVRO 1s the most important factor to get successful result, because there have been some concerns
over an openbite tendency following this procedure. The purpose of this study 1s to evaluate the
early adaptability to fuctional phsiotherapy and early openbite tendency associated with the kinds
of surgery performed.

The study was performed 1n fifty patients who had received bilateral IVRO from 1993 to 1994,
After two weeks of maxillomandibular fixation(MMF), active physiotherapy was carried out according
to Park’s protocol and detail of openbite tendency was checked. We recorded the number of days
for physiotherapy to analzye the adaptabihity 1n early physiotherapy until there was no more openbite
tendency.

The following results were obtained.

1. The adaptability in early physiotherapy to prevent openbite tendency follwing IVRO was more
favorable m two-jaw surgery group than one-jaw surgery group.(p<C0.005)

2. The adaptability in early physiotherapy was more favorable in lesser mandibular setback group
than larger setback group, but there was no statistical significance. (p<C0.05)

3. The adaptability in early physiotherapy was more favorable in posterior impaction group than
non-posterior impaction group, but there was no statistical significance.(p<(0.05)

4. The cases which MMF was applied again because of the strong openbite tendency were more
plentiful in one-jaw surgery group than in two-jaw surgery group

5. First two or three days after releasing of maxillomandibular fixation might be the critical period
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to prevent anterior openiite tendency, and if the partient shows strong openbite tendency during

this period, 4-5 days of reapphcation of MMF was enough to prevent openbite tendency.

Key words + Mandibular ramus, Vertical osteotomy, Openbite, Functional Physiotherapy, mandibular

prognathism
.M E aTsolaasl wddd AFlETe RA YA
FoOA S AT a9 E dga
Be A EL IVRO Foll My Aake] &= FREE FAAI] A% AFIEAEL AN
SE7 sk ok AR AA5E [VRO 8 gater FHuztel g Aol gl AER &3
AellA 53 GTIH S AARGE o e @ 2—’:*—/&94 LT 270l 3T eige A

AHgol 7] e sl o3 F-3:x7k F2] g7t
AAQD At AFE Bole 22 BR3kn 3k
2y IVRO &3] 22 A% V%3 g1 A g
e S Hx R HDH A BT A4
et ool ASe e EFA WS
ZI M A S 71eH 2 Ao WE
5 BNEe A ofd i@ Mg
| dds A9 & W 38Y
Wi e
2191 7]90

@ = %
2EEe A ke
58 AR ®AL ggsiaa daks
Fate] 2 A5 Aaete] thas) AL
B ilak vlelt),
I, ¢34+ cHAF 3 of5 iy

1. o7 chyt

E oA 19933 1493 o44) 1297b=] AT
g Aty -Fgeteba et A slepalEiE

L= otun|y dFe g Ao AA5e) o s 1)
slebz Alafz] =3 FAgEe Alsfuta 8

Z71d g AlUstA dEg AU 505
?l-/*}‘ S e 2 sk oleg :
, skt FAl LT 36w FRED Aslet
%"] TEw2 tA] posterior impactions Al #He
1485} Al QA ofe p2H o7 BREle) ZAES

. olE 167 B 34 Y AR IR REE

17488 31471A 92 HaEdEa 22 7490

2. 04:r1. |:|H:H

2 @7ol4 sledEF] A4€ VRO A4,

28

2] X| §(Park’s protoco) S A3 &lH Tl Park's pro-

oAt Y AAE 259 FFUTHS %ﬂ
&t JNeE, FH
Il F Bl %C.’}\:
TR o™ “l‘“‘”*]c’ﬂ‘f 8AIZE

tocol

Aehol] 24 Aol r:s_mhﬂ

EE B45E IVRO AlSA) Adet &g sp-
IintE —cr’;"]"]ﬁﬂ- Had Eu] AEE ASETA
w3 e dd gadle ARE VS sp-
lint *12tA] splint 3k10] 8k} A% bracket A3
FEFEz= %o, o8 71FL2 05 mm VT
4748 B F$ Nud Age) gle Aog 43
gt TR EE TSI, 0.5 mm o) HY AL
B 49 Aug 4%E Holx Aor A s
A% EfANEE MAIger 1 mm o)de 3t
e By A9 of 4593 AL Y-S A F
gA 22X 28 Adegel. 2t alelA spintE
AAE g7z AT VS HEsle] o5
FE FR9Y BAUAHE BT, AR
SAS A WIVA ttestD o] 8-t K FF 0,
05914 474 skt

[
T’:’ﬂt'

m, o7 g

oE 51 AAFE F2) AT Mg 4dako)
2250} sphntE AAs7I7AR ¢l 7|7H(EH e 37
A& 7170 & 75 a1 (Bilateral IVRO only)



o] 1239, 4ete} FAl et (B-IVRO+Le Fort
Dol 869 = d3lot T4 ool H4 A g
w2 H-0-g Hoo), Aslet FA FaTela] Aet

9] posterior impaction®< 744, posterior impa-

ctiontr A 8FA] o5& +& 939 R posterior impac-
tion® AlE3) Fella no) wE K28 HBYOo)

Felge 293 ggreh (F1)

glolor &k ol 2uke wWE W E2a) A8 7te
T olzdel 8 mm oldYd 49 1019, 8 mm
ool A9 §8U 2 Fdp olFako] MLo4E B}

VROt ol 4e HREA ekt (F

o o,
6"!?’ =

bt

R (days)
B-IVRO only(n—14) 12.3(+ 4.5)"**
B-IVRO+Le Fort I
total(n— 36) 8.6(+ 32)%
with posterior impaction 740+ 14)
without posterior impaction 9 _B(t 38)
< 0,005
F 2 st 2 olwad ule Wi AR 7]
Fis
slofa &b o5 WE FHm 717H(days)
8 mm o4 101(+£42) B
8 mm "¢ 88(+£34)

T3 S B9t O 109 oYY wUXEE 2
P 4
sk ZR 104 o4t EEAR
A 14/50(28%)
B-1VRO only 7/14(50% )
B-IVRO+Le Fort [ 7/36(19% )

X 4 7F 59 us Adnds 29 3
T Aokzr1 7
A C O 14/50(28%)
B-IVRO only 7/14(50% )
B-IVRO+Le Fort I 7/36(19% )

29

o5& Ed AR /3t wil A BERERd
104 o14e] 2] A RS Ay B H A< 28%,
gt s &0t 50%, Akl FA T 19
% ZA St dE s B B8 BalSo)
g3t} 7 B8 AES 8tk (83)

T MY A4S R AdRuAE ayd

Zrc WAL 28%, stot ©E FEEe] 50%, 4
stet FA FaT ] 19% ZA st B FETelA
BB 820 By 28 MR A% Bolvh
(i£4)

v, && % aF

A7k Al wAES T

T /4 2y
gizdch ueld £ Are AnE %l—fdx}
st71e o guh, 1R A &% B9 229 ul§h

&3 AZT Yol 47

w3 AHale ot

E g e

b olo e od T oA ooty

ol
-

BoROre oo Bor o (2

_«
=
2

A ST o4l 2
’?_]c\’_ =2 “1“-"%‘ ‘ﬂ"‘gg a3
IS A4l B 5 g 24F
H 9 (displacement) 7} Astrand®} Ere-
Basglaen, [saacson” & o|lg
st BTE dshdos fxsh Bohn
Lc%* TmEo] o] AAelA TR X4
Ak fYAT ALY AN 2
oz Beblu wUTRL ol
9 $geze MARY HAF W) Lol

RS
?S}Riﬂr

Aolth, TR AT [saacson® & =LA TH Aolop
RS A geohd otuA 7N TAlus

AHAL Fophes olzhag AAN 3oz
Frele2 dojubH ehenan sl Rosenqumt
Xk o) [saacsonso) Ao WA s,
Ao Ale A TUA ZAN Abold) op?_”
DL AREA YR TEREY) FREN &
AR AN S F 2F Rl Trag g WA
D BER Q) ) Apale] s B Aol 94



(equilibrated position) 2 £tk & 5 gle
o2 g o] A7ld f4=He) 31 A7 dejwely
A5 A WMol 29 Aol ofuzEt YASWel

Fag o2& ZA9 dolgtn & Uoh

S —r'ﬂ"ﬂ/“] Fe¥ I 2 Nay 4% o
& F Bl o8] dFHo $e} Lysell”,
Shira®, Waref-q' Taylor®, ¥ Reitzik” & ¢nd
FuF AR ot AFHPoz TS 2|3
sfefgo] I, F AlA wio s g o FH
2 Ay ko] DAL BudYc). Reitzk”
b e Auy 4o A JHd ity
ageg ol slr] gdA Austdl, 1E ptery-
gomasseteric shng®| §]-& stelZ o] B =sie) o] HE
A4g spetE e FEe A2 W] vectorE 7HA
tx &ch Aziste] SFotRERTE 2AEH
o AHFoz, wisHe AY A7 gAY
AdPog 2gatae Mag Jgo) T4 A
olth. (™D

Ingervall® %2 oblique shdng osteotomy ¥ ‘1}
ZtuA 717 B¢ & E5E, W3, T F

540 S7heE Bt} Pepersack® Chau-
sse”, EF Martis”= F5F pterygomasseteric
sling®] =g & 7AHe] AE fdsd 3

S

o

79 1 SRS A el By NA(ETL
9 pterygomasseteric sling®] 82 L=
A3 FAE AdFo ANITERE &

Hof AmFto] WATA P

30

r‘L:

[saacsons” 2 AdilY F&£& 4FS MZE ¢
A2 A9 A (repositioning) A 71+ o2 ol
WAE= strain®] A AV A BEH (equilib-
rium) Aol LB S FE87] oEe) A A
o] whldhtsr 8t Isaacoson®? & EE o
Ay Fed 37 4] A Boddle ot a4
dE ARNAA 7= AR stetA] gEald 4 2
HHSH Atolg s g BT S ’?::“’1L
S Ao R AYAANTE e seta £
oA 2 A4 SH Aold] AEEHA ‘%%‘(blologlc
equilibrium) ©] °] )AL 2 kFHE H7t 13}
A g A7t B dee] Zadte v
st ch

718k vpet o] FuE Huy Jke) A )
Mol disiMe @2 ol&e] AT B AT
o] &% IVRO &4 TEH Alolof] o}y uAE
AlQEA g3ty e 2HABL stramo] =
AA A AA2HA A FAEAT YHEZHLS st-
ran©] Wol A stE N2E A2 KAAAZE pte-
rygomasseteric sling ¥ S¥-2¢ Yol ofa) HIy
TAE Aoz g AAE] pF o YdE
Hojl zi%ﬁ}‘li Mayy dado] wtaggicts Ae 4
Atk <Y S &dE FHe] e
’&}HM]H ‘3}/}3’—’@ o} A AH I pterygomasseteric
sling B %29 32 ot 4559 7 uie
A AHud %L fddkx ®23A G, B
A5t dide gASYAE &5 EdHe 4%
FLRE7H AT X 2780 7S AAsER
AHIHE o} Aok glo] strainel) we} &2
Mg ARFo]l v & Sl FHelwh Iidjmz
A 20 AATHEL 9§ 7] HYHE € o]
g g wol Ao Mud A Eole=r)
7H 8% 840 €8 & £ Ak B AfelA
AR A AA R RE oM 7Y
QRS A 5 Ao ole g AT 53
FE FF, FEAY sttTe Tt QYA H Fol
oAl ZA dTE LE U F U=, 22
ot nA FA ¥ Mug 4w 37 g
FERer & e gov g e Nag 4
2 #AE 84ER ¥ d7e ZyE H49e
pIE A=

E AT A sletT A o) £k o]l ETo] &

&4

F

fo-AR



Qe oA /53 S HF Wik S0 ys A7 A ol FHe] F%2 ¥ pterygomasseteric
FEES BAE=, olc FW olFFo] F2 shng®] & o] 7Axlo] 84 Ao 7H4E 7

Aol &5 ¥ pterygomasseteric slingell Btk H2el Aoz Al gk (2¥3) 12 B AFgA
Zte g do] wAE o] 3 4L i3l st olz{gt ATEL FATHH foH-g Holx go}
rain®] FopzY] Wil Aoz HZiFA (272 = BAA Aow JNFEF e g9t

g Adstel FAl PEFE F posterior impactions 2 delA 3o} diE pEduol A 54
Alggk Tl Al AlSER] gke RO 715E &g FerdM 7153 E8 Afdqudd ¥Lxrt B
Mo W HRxert o Fadg FasiEs, FEIE & dded, T vgy TR )
o] posterior impactions AT A FAZ Ao AEAT, A, AU fgos BL
gl Aol IpR el 9], Llelr) slelE ko) 29l posterior impaction® Alddt= A, =,

e /u*c

2R 2. st FA Y] B o]FRo] F L(EER A FE ol & (I RG & 0gHel
frasiol Auwd ddo] s o V-

ps ,U/C

21y 3. AFlet B A 24 F posterior impactionS A 8 EA] 9F 7 (3HE) ol A posterior impactions
A&E F($&)En I 710 faEo] Ay Age] WSk A4 F™

31



% 4 Le Fort I osteotomy A13A] pterygoid

Q) e o
L ==Y

plate®] E3eo] BAY 5
a4

EERRS

32}E9] Le Fort | osteotomy Al Alel pterygod
plate] Z+-2 =g@o] FAgITH: Holr), 2] AAH
7158 oA o)n] A=, FHA 71H8e Le
Fort I osteotomy A13IA} AebZ & FelAl7le =
AdA Z AZT pterygoid plateE £2]A)YU o
pterygoid plate?] e ZHo] WAE=H (234,
o] 7% pterygod plateol] F3HE 2 F329) 74|
271 Z4E pterygod plate?t T shto g o)
&5 o] pterygomasseteric sling2] 71733 o] 734 3}a
A Aol a7 qEoez A4H B 5 de
Aolt}, pterygomasseteric slingE 43t W=
DEZ9 larger portion?) FFEES
goid plate?) medial surface®| A 71A18ELZ ptery-
goid plated] &4 o8 F/NEREFEH R
WEe g2 g8, Jelrl pterygomasseteric
sling®] VF¥E @A ¢ A Helth ’—‘M]?
Bell5' & pterygomaxillary suture] E&]Alo) 3=
Wl o) pterygoid plate?] ¥H& Hastgal,
gan TP E fresh cadavers-2 )&% 243 perygo-
maxillary separationA]ol 32 pterygord plate =

lateral ptery-

Lam-

Ag 23% u . et o)dE pterygod
plate?] 4L Fd PHIE 28 5 e

Le Fort I osteotomy A 8§ A12] o] 712] -+ 4359
sffolny, B Aol A dwhg pterygoid plated]
#Ho] AU=ATY Hrte FeFo] 244 oE
Hrtelele= giglenz o 71xe EARY WE
AexE ol shily o g LAEH: Hele
A3 7

o A
Relt gode Anech

32

gd7F4a73 13
Z27] B2ARA ]\_
Mg Adake] ke
A8 Ay AA HEFL
A&7 i FFS @ F
ZT T FAYE A f e F kol “%C’ 7
o] B} A4le **ﬂﬂ' 339 A8t 2
TS & o v 3 IVRO A4 ekZ o] stra-
ned position®] AN Aol ofso] wbY B NHinF
2 57 AT 454 By 52 549 vk
A4g 4 den IVRO § 471383 a4 £
7bA Q1 77 e sivhar AlgHch

v.ad B

AL 19933 19528 043 129704 A
gt A EEd PR FtHES
EE OEAPAFOR ﬁ\:j&]o{ A5l o8
stebg AR 52 FAGE(VRO)E A¥En
T 275 F4uHE A 7‘] 3- Park’s protacol®ll

ugl EEABE s EHAHE v HA3ES

st #EE 5 U9 508S gdo s Axg
A% 92 EgA s U3 gx FeLE By
vhet e A ddh

L 2719 7% BARA G AEL sk 2

SETRT AR FA fETolA 24 A
FE st o (p<<0.005)

2. 2719 7153 ZYA S U 2ge sl ¥
Ao T o]gako] Z FuT} A& M OS

dmslg o) Fode #3355 %,\l’qﬁ (p<0.

05)

3. 2719 7R 2P gk 188 Akt
A 8T &, posterior impactionS A 385}
2 THET AlHE o)A S AFsigod
TS #aER gtk (p<0 05)

4. 27 1% EOXE Y0FE, A Axg 4
FE B QoA aAg AgHd F¢s el
§A $HRET B B% £ETEAN 0% B
ATt

5. IVRO A3 &xfofA) b7t 4 AL 2-347t2)
B Wy o wEde Muyg 4L s



tdl W9 %89 AL0R ARSI, Bl
weh o AZlel Aus 4%l S4Y F¢ o
45U7ks] Aokt ARE $UAZE AR
24 A7l £ 4$E ugch

o

HO
re

=

. Astrand, P., Ericson, S. ¢ Relation between fra-
gments after oblique shiding osteotomy of the
mandibular ram and its influence on postope-
rative conditions. Int. J. Oral Surg. 3 | 49, 1974

. Isaacson, R, Kopytov, O., Bevis, R., Waite, D.

. Movement of the proximal and distal segme-
nts after mandibular ramus osteotomies. J. Oral
Surg 36 . 263, 1978.

. Rosenquust, B., Rune, B, Selvik, G. : displace-
ment of the mandible after removal of the nte-
rmaxillary fixation following oblique sliding os-
teotomy. J. Max.-Fac. Surg. 14 © 251, 1986.

. Lysell, G, Nyqust, G.,, Oberg, T.: Positional
changes of the teeth and mandibular fragments
during the immobilization period with cap-spli-
nits after treatment for mandibular progna-
thism by the Babcock-Lindeman method. Acta
Odont. Scancd. 18 . 293, 1960.

. Shira, R. ' Surgical correction of open hite de-

33

10.

11.

12

tormities by oblique sliding osteotomy. J. Oral
Surg. 19 275, 1961

. Ware, W,, Taylor, R.: Condylar repositioning

following osteotomies for correction of mandi-
bular prognathism. Am. J. Orthod. 54 . 50, 1968.

. Reitzik, M . Skeletal and dental changes after

surgical correction of mandibular prognathism,
J. Oral Surg. 38 . 109, 1980.

. Ingervall, B., Ridel], A, Thilander, B. © Changes

in activity of the temporal, masseter and lip
muscles after correction of mandibular progna-
thism Int. J. Oral Surg, 8: 290, 1979.

. Pepersack W. ], Chausse, ]J. M. : Long-term fol-

low-up of sagittal splitting technique for correc-
tion of mandibular prognathism. j. Max.-Fac.
Surg 6. 117, 1978.

Martis, C. S.. Complications after mandibular
split osteotomy. J. Oral Max.-Fac. Surg. 42 .
101, 1984.

Bell, W H, Mannai, C., Luhr, H. G. " Art and
science of the Le Fort I downfracture. Int. J.
Adult Orthodent. Orthognath. Surg. 3y23, 1988,
Lamgan, D. T, Guest, P. ! Alternative approa-
ches to pterygomaxillary separation. Int. J. Oral
Max -Fac. Surg. 22 ¢ 131, 1993.



