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—Abstract

A CLINICAL STUDY ON PROGNOSIS OF INTRAORAL VERTICAL RAMUS
OSTEOTOMY FOR MANDIBULAR SET-BACK IN THE MANDIBULAR PROGNA-
THISM.

HYUNG-SIK PARK, D.D.S.,M.S.D.,Ph.D.

Department of Oral & Maxillofacial Surgery Yonsei Unwversity, Dental College, SEOUL KOREA

Intraoral Vertical Ramus Osteotomy(IVRO) 15 a typical osteotomy procedure to setback the mandible
for the prognathic patients and has many advantages functionally and morphologically, however, availa-
ble data to predict the progressive prognosis on the functional rehabilitation of the mandible and
the morphological change of the rami of the mandible after IVRQO has been less reported.

This is a prospective study for the progressive changes on the functional rehabilitation and the
morphology of the rami of the mandible after [VRO for the Korean Prognathisms.

38 patients were studied for the functional rehabilitation and 21 patients were for the morphological
change. Maxillo-Mandibular Fixation(MMF) was maintained for two weeks after IVRO and active
physiotherapy was applied by means of Park’s Protocol for next two weeks. Progressive change of
the range of motion after release of MMF at maximum mouth openng, protrusion, lateral excursion(ri-
ght and left) was recorded daily for 15days, and also recorded at 1lst, 3rd, 6th, 12th, 18th months
on the flow charts i the group for functional rehabilitation study. Nine measurements were measured
to check morphological changes of the ramui of the mandible at Immedate, 1, 3, 6 and 12 months
postoperative period on Panex, P-A and Lateral Cephalometrics. The results were obtained as followi-

ngs -

1. Mandibular function was returned rapidly during early 5 days after release of MMF, and rea-
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ched to the almost normal range within 15days. And then slowly and progressively increased
more and more afterward.

. Recovery rate of the mandibular function after IVRO was depended upon the forcible application
of a well-oriented protocol for active physiotherapy during early stage(within 15 days) after release
of MMF.

. Evidences of cortex-to-cortex healing between proximal and distal segments of the Mandible( CNS,
CADOA on Panex) were defimtely observed. They were changed slowly from immediate to 3
months but changed remarkably from 3 to 6 months of postoperative period, and then showed
continuous but very slow changes afterward.

. Vertical lengths of the proximal segments(RL,LL) were reduced remarkably from immediate to
3 month of postoperative period, and more slowly reduced from 3 to 6th month period, and then
constantly reduced afterward as mumic rate,

. Transverse distance between proximal segments(TL) was reduced rapidly within one month posto-
peratively and showed more slow and stable changes until one year follow-up period.

. The gap between proximal and distal segments was disappeared rapidly within 6 month postoperati-
vely, and then reduced very slowly afterward.

. The change of Gonal angle(GA) was rapidly increased within one month of postoperative period
and then increased very slowly afterward.

In summary, mandibular function was returned to almost normal within two weeks after release

of MMF, and osseous union was completely established between the proximal and distal segments

without any complications in spite of early functional movement of the mandible without fixation

between fragments. Morphological changes on the rami of the mandible was remarkable within 3

month period of postoperative and then continuously remodeled until one-year follow-up period. The

application of a forcible and well-oriented protocol of active physiotherapy immediate after release

of MMF may be the most important factor for prognosis of rehabilitation and morphological changes

in IVRO.

(Keyword : IVRO, Rehabilitation, Morphologic change, Orthognathic surgery)
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E 2. 4ZnAF AAR- HoATFe AW

ONE-JAW | TWO-JAW TOTAL ONE-JAW | TWO-JAW TOTAL
1D | 24.13+4.64 | 2356551 | 23.70+ 525 | 11D | 45.00+ 4.90 | 42.60+ 569 | 43.18%+ 5.53
2D | 30.38+4.87 | 20.36+ 656 | 29.61+6.14 | 12D | 4550+ 4.50 | 43.28+5.13 | 43.82+£5.01
3D | 33.88+4.45 | 3264+ 7.05 | 3294+ 647 | 13D | 46.00£ 4.07 | 43.96+ 495 | 44.45x+4.77
4D | 36.63+4.63 | 34.56+7.05 | 3506+ 6.54 | 14D | 4638+ 4.47 | 4484+ 494 | 4521+ 4.81
5D | 38.88+5.64 | 3692+ 6.63 | 37.39+6.37 | 15D | 4663+ 5.21 | 4532+ 5.01 | 4564+ 5.01
6D | 40.00+4.60 | 3844+ 6,08 | 38.82£5.73 | 1M | 49.00+4.14 | 47.21+ 3.73 | 47.66x 3.85
7D | 41.38+4.03 | 39.88£583 | 40.24+543 | 3M | 50.14+4.45 | 50.43+ 4.62 | 50.37£ 4.51
8D | 42.38+4.07 | 40.72+6.09 | 4112+ 565 | 6M | 48.17£2.14 | 50.69+ 391 | 50.00+ 3.65
9D | 43.25+4.03 | 40.80+6.21 | 4139+ 580 | 1Y | 49.00+ 141 | 5143+ 3.10 | 50.89+2.93
10D | 44.25+4.27 | 41.56+5.99 | 4221+ 568 [1Y6M | 49.00+ 51.75+ 2.99 | 51.75+ 2.99
* D, M, Y=Post-IMF day, month, year * Number=Mean Standard Deviation
£ 3. AT eI Aol Awol¥ e Wa
ONE-JAW | TWO-JAW TOTAL ONE-JAW | TWO-JAW TOTAL
1D | 3.75+£104 | 352+133 | 358+125 | 11D | 875+191 | 7444192 | 7.76£197
2D | 4384074 | 464+155 | 458+139 | 12D | 863+ 185 | 7.72+162 | 7.94+ 169
3D | 475+116 | 516+ 149 | 560+141 | 13D | 875+ 167 | 7.88+145 | 8.09+1.53
4D | 513+125 | 552+158 | 542+150 | 14D | 913+164 | 812+169 | 836+ 171
5D | 550+207 | 596+143 | 585+158 | 15D | 9.25+175 | 8361180 | 858+ 1.80
6D | 563+185 | 628+140 | 612+152 | IM 9.38+2.00 | 925+ 148 | 928+ 159
7D | 5.88+136 | 6.72+174 | 652+168 | 3M | 10.14+ 177 | 952+ 141 | 9.67+ 149
8D 6.50+ 1.07 712+ 194 697+ 1.78 6M 883+ 214 9.72+ 187 | 9.50+1.93
9D | 725+149 | 7.16+186 | 7.18+ 176 1Y 850+£071 | 10,14+ 1.12 | 9.78% 1.30
10D | 813+173 | 740+ 185 | 7584182 |1Y6M| 9.00x 950+ 0.71 | 9.50+0.71
* D, M, Y=Post-IMF day, month, year * Number=Mean+ Standard Deviation
B 4, AIDAYF sletZ o] Ao H(FH ol FFY WMl
ONE-JAW | TWO-JAW TOTAL ONE-JAW | TWO-JAW TOTAL
1D 6.50+ 141 528+ 2.09 558+200 | 11D | 8.63+0.74 9.08+ 1.29 897+ 119
2D | 688+203 | 696+184 | 6.94+185 | 12D | 9.00+ 107 912+ 130 | 909+ 123
3D | 750+£207 | 748+145 | 748x+158 | 13D | 913+ 1.13 952+ 123 | 942+ 1.20
4D | 800+151 | 784+ 155 | 7.88+152 | 14D | 9.00+ 107 9.76+ 133 | 9.58+1.30
5D | 8.00x131 | 820+144 | 815+1.39 | 15D | 925+ 1.39 9.68+ 095 | 958+ 1.06
6D | 813+136 | 880+ 119 | 864+125 | IM | 950+ 151 9.88+1.30 | 9.78+1.34
7D | 800+107 | 884+128 | 864+£127 | 3M | 929+125 | 10.39+1.27 | 10.13+1.33
8D | 825+089 | 896+124 | 879+119 | 6M | 8.80+0.84 | 10.28+089 | 996+ 1.07
9D | 838x074 | 9.04t 124 | 888+1.17 1Y | 800+£0.00 | 11174147 | 1038+ 1.92
10D | 825+0.71 | 9.08+ 122 | 888+117 [1Y6M| 9.00+ 11.67£0.58 | 1167+ 0.58

* D, M, Y=Post-IMF day, month, year * Number=Mean= Standard Deviation
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E 5 A7nAF setFe Aol 92 ol 5ae] W

ONE-JAW | TWO-JAW TOTAL ONE-JAW | TWO-JAW TOTAL
1D 6.00+ 1.51 520+ 187 | 539+ 180 | 11D | 8.88+ 146 856+ 1.16 | 8.64+ 122
2D 7.00+ 169 | 664+ 155 | 6.73£157 | 12D | 913113 856+ 1.16 | 870+ 116
3D 763119 | 712+148 | 724+ 141 ) 13D | 9.13+113 880+ 112 | 8.88+1.11
4D 7.75+ 1.28 760+161 | 7.64+152 | 14D | 9.2510.89 9.04+ 114 | 9.09+1.07
5D 8.13+ 125 784+ 128 | 791+1.26 | 15D | 9381119 932+ 095 | 933+099
6D | 8256%+0.71 8241116 | 824+106 | IM | 9.63+0.74 9.67+ 0.87 | 9.66+ 0.83
7D | 863+ 119 824+ 105 | 833:£1.08 | 3M | 943+113 948+ 0.85 | 947+ 090
8D 8.75+ 1.67 852+ 1.08 | 858+123 [ 6M | 917£0.75 | 10.00+0.87 | 9.78+0.90
9D | 9.00x 120 | 8.88+1.09 | 891+ 110 1Y 850+ 0.71 | 10.17£ 041 | 9.75+0.89
10D | 8.88+ 146 864+ 111 | 870+ 119 [1¥Y6M| 9.20%+ 10.33+ 0.58 | 10.334 0.58

* D, M, Y=Post-IMF day, month, year * Number=Mean+ Standard Dewiation

LhoM 27 (HEN BE o192) ¢

(1) PANEX ¢ AZ%2(CSN, CA, DOA) &4
Az,

TAZ AT g4lFHe] Juol o) o) ob7ig
TAEEN AHIUTY FH FHMY ¥
H3E 27] 948l CSN, CA, DOAS @33l b o] 5
25 1A A 3 E Al SRai sl T eFke)
HshE, 3ol A 6ol BE2E B3lE By

o, 670 L o) ol ¥ A h e MakE B
%3) CSN(Sigmoid Notch®l d&4)L g9
ARlol A ] dA)e ﬁl%a}%_ CA(S-ZH-2]
A& 6719 S Y ZEolen, 671E R
DOA(FAHA 44 7F F&io] AAHAUTH -6, &HF-

5 FE ),

(2) P-A Cephalogram A+2] A& 54 23}
1D S243He) £24d0) W3k(RL, LL) . 9=

H 6. Panex 42l CSN, CA, DOAS] 3}

= H® 5. Panex 49 CSN, CA, DOA2] ¥t

CHANGE OF CSN, CA, DOA ON PANEX

nunber

BCSN
WCA
BD0A

6M-1Y

-4 IN-3M 3N-6M

PERTON

38 A9 Alolw ot &F INUA 7AX HEL
e FAE Holdrh ol F eMEAZIA Sie

P

HLE, olFdE A ARA AN o Bt
Ae wo) FYch $2& £F AYA 7A M

G Y& Pa FHE BYod, &L 25
ERAA S B|2A g8 FA8 HYDL o F
vliA vkl Ay AWNE BAFQG.(E-7.
Z¥-6 #2)

& 7. 24899 H/92 53 Qo] Wy

CSN CA DOA
1ID-1M 0 0 0 Right(RL) Left(LL)
1M-3M 4 5 3 1D-1M 152+ 0.0d 179+ 0.04
3M-6M 16 16 15 1M-3M 0.95+0.11 0.67+0.38
6M-1Y 1 0 3 3M-6M 098+ 0.15 0.38+ 0.08
* CSN=Conuity of Sigmoid Notch 6M-1Y 002+ 0.12 0144017 |
CA=Continuity of Angle 1D-1Y 348+ 0.08 3.07x0.02

DOA=Disappearance of the Overlapped Area
* D, M, Y=day, month, vear

+ 3 st.(Standard Deviation)
DM,)Y ; Postop.-day, month, year
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TE 6 TAZUY F/$-F 3 Zo| ¥

CHANGE OF VERTICAL LENGTH OF PROX SEGMENTS
37 00 [y
36 00 P
35 00 |
34 00 [+
33 00
3z 00 [
31 00
30 00

POST-OF  DAYS

2) ZAER FE2UD Agde Ha(TL) &% 1
AYAAE B4 T428 BYn oF 188 7R
HA AR HER A% FiYrH(E-8, EHE-
7. A=),

¥ 8 SAIULY &Y A9 ds

TL
1D-1M 188+ 0.24
IM-3M 0.73+ 0.00
3M-6M 0.64+ 0.02
6M-1Y 0.88+ 0,71
1D-1Y 4.14+ 049

+ ; s.t.(Standard Deviation)
DM,Y ; Postop.-day, month, year

TR 7. SASUTY & AY Hs

CHANGE OF HORIZONTAL DISTANCE BETWEEN
FROX. SEGMENTS

! I
e

S

1Y

3M
FOST-OF  DAYS

3) 24 2 94 293 E(Gap) 9 W3(RG, LG)
FAELE % +ERG) F3 &% eMEATA
v wd A HAS) iU, /NLA o
Foll= ¢ e Ao FME BRYrHIEY, &
H.8, F=Z).

(3) Lateral Cephalogram ¢} A& 35 24 2
7 GA
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# 9 Z/RHIHEIY Hu EA A A%

Right(RG) Left(LG)

1D-1M 0.55+ 0.15 0.66+ 0.53
1M-3M 0.88+ 0.39 0.65+ 0.17
3M-6M 0.81+ 0.42 0.72+ 0.78
6M-1Y 0.24:+ 0.61 0.10+ 043
1D-1Y 257+ 1.56 2.12+ 191

+ 1 s.t.(Standard Deviation)
DM,Y : Postop.-day, month, year

£ 10. 3E $21%(Gonial Angle) 2] W&}

Go
1D-1M 271+ 1.18
IM-3M 152+ 048
3M-6M 0.62x0.23
6M-1Y 0.29+ 0.09
1D-1Y 514+ 1.98

+ ; s.t.(Standard Deviation)
D,M,Y ; Postop.-day, month, year

=¥ 8 Z/9HEHte Al M AY sl

CUANAE OF AP BETWELN BEGMENTS

3 00

2 50
2 00
2150
100 o

050 ¢

o o0 Pl

an e Lo]

POST-0P DAYS

X 9, sltE 225 (Gonial Angle) 2] Wzl

(1] n

CHANGE OF DEGREE OF G@ONIAL ANSLE

120 00

FOs1-0F DAYS

%3 1ML A e dAg Aglke s 1779
67REA AlelollE vlnA ¢kElA F7t 3L,
6714 ol Foll wl-$- &ute) FHeArH(E-10, =F-
9. F=).



v, &2 # 1#

atotE AHaA] 423 F- &4 (Vertical Ramus Os-
teotomy ; VROZ 9}3) & A& ¥ sjotd g e
o) FAYe UREAY FEHLZ 19541 Caldwell
& Letterman™ o) 8]3] 4= Whglo] R g o] ¢ A%
wAE o] oA ANARLE Q) AlEH §or
3.8,18,22 24,32,33,42,48) 3}__7]0“%:_ Iq__ﬁ'__ @7}]% %'@. _"TJ.Q:I
A oloj o] vhEE W7AY AN
ol A& YT F B GHO] UNTH 8B o] 5}
Ze @ge sty g8 Add T F9A a4
ZA4 ¢ (Intraoral Vertical Ramus Osteotomy :
IVROZ <k¥) £ 1968% Winstanlyol &3] A& B
¥ o]% Hall & McKennaol &3] MA3A =2
Wo] A5 o] F Stryker&AH P59 oscillating
saw blade®] Mz A Faie] dEsBA
A7 EoE dEAQY 249 sdR A &
A4 (Sagittal Split Ramus Osteotomy : SSROZ
orA)I A AAGTHESE FEIA aAde
W3#AQ) YL R ALEET Aok 24 [VROE
& do] Il g Aase Ao 1
EANAE &4NE Aol glar X Z A (in-
ferior alveolar nerve)dll i@ £4re) Hie] w5
=8 FHo] JAYN? W2 FEAlokrt FA X3
£4£2 ARY T Ao w Yo} IAE ANF
&4 59 PPFo] AT FE Uvke FAP Y
Sa¥ UAdE7E 238 A 9o A{7t /=
Heg Fdde] ¥fgd Adelvt Ay FY
Fzo] AT 5 glrte AHFEDY wf ol I
A MEEA vl kg g}, 2ev A
AP e & £449 A %o Ad
g 7t FAET 43 ARIGE F71E §HE
#2] 74 glo] 2318 SSROY BIs) F=& A& 2A
GEA7HEA JHE 7s Fo Fo AEE AT
F g 29 AP Ad ¢ e F83
B o 2 937 BMslsojo) a4 k27t AtREct,

NEHE FGEFE FHog o|AIe #4E
hEAQ SSROSH IVROQ 7 Wye I4H A#
Ao Agel @A AwEck &, SSROAME
AN PALHo] A (marrow bone) 1H]
AAHY HZo g3 QAR ¥ /3R (primary
bone healing process) & ZAAl HEZ HAIIN9
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F&o] 7Hsd ¢ YALRF YJAATIEM EF
nAE @) suas sHsEF FUE Aol
o A2 (Callue) & ¥R FHE AXH A&
#4L AXE FedA Hed e, IVROMA e
241 EWT Y4EWe] AZ7E FHE el
oahg 13 FA gle] M2 AREFA A oldA
o]xt8 & A#24(secondary bone healing pro-
cess)Z AA B B3 Feld I4FHe) 23
BFE7Y A HA7F AFEA o]FoIA T FHEH
9 £3Ye HEHAN APk, gEpa A
o] A9y AFHoR olFH L FEW AH
A 23 F AR P L GFE o)A
AT FRe) BEe A7 HBA olsihe vl
g we] F A4 dEE FLBg vE g4
o2 Alggolg AR AAT AF A f ool
i3k ojzlo]l B Fa £4/44e aFH,
FeFo A8 W Te Fo ol YAvtE
oie} A GEdi 29 Oee deE A Lsie gan
A= o] opvict 8 FH wEF ATA 7]
Z_}:E 2..._,3_7'_-_11.13)0“]\-] 6.-._,9__3!'-_5.21-23-30-34)1 qo&:g}ﬂ
o]%-9] Elaye] wigt 7iFo] FHaRA gpon
53] Aol Alesn e vkst 28 27 £3Y9
248NN Af A7PER 3¢t 71Tl A% =e
et e oz Watsle Pl B FAHY
A7 RIE o] A& 28 © FAlel BlF wf¢
=B Hd3elck

AAE 2 Bote] & AWE T stZd A
£9%= SSRO7F 94 F A (distal fragment)& A4
o7 o)F AFlE dde des) F-88 Pye) A%
o ol EAdE B4V gz Ad3le 8. F,
94 FW] Fk ol%Fo] @AV WA o)
Eol @ A% stUdE Al #5da 5449 9
7N (SRR + outward flaring) & F¥og &
/RAZHUTS] FE JErE HASAY FAdEA £
8lo] o2 F A% F74 314 (internal rigid fixa-
tion)o] &2 H$ A4 1A X uie} sjet
F5e] 917 Hald] AN FFgE Fol F@EH
Weld Aoe B8 €F AA(relapse) ol E FHE
FA He =g YA o]Fe] WE TULY &
FHE B 2 s Adde olE §& viF)
A8 F B& F UAES ¥tz olsloput
Pk vio) -2 4L 4 Tk ® E§ SSROY



A% otddol i FEFS X oA FH 2
ol olg vtngAd 2 AHE LAY nn
g HEH Folof e o] F$ FHEY
4 #4501 GUNnRBE #Hopdhs GHo
den vlnHol Aol 24 FHY 4 Yol

€ AvA A9 ¥ F FF9] dFF AT 71
gk, weba] pgo] A B9t opz} % A%
Holuk t Ao B} S5 I8 JlA] AL F=
AA F 5 e Aoz 7u H& IVROE H&3)
BHA B3 ¥ $493 29 HEE 28 A
g3 2 23 gellA doz2 SuiE Axe g
5718 $¥F glo] = we ARE dg &

=+ Z8% v Ak 2 AR APeMx
agAR e T @ A5 VRO &
AFAEFTE FEEA #Hdshe F8% gen
AL AR EAgHY AR, B
g WY » AF A ol Fol) Fal ARG FiEo]
glol sty astA dFsta gleng oE
A3 AASINZG BaAde wZon, 53 oy
5] Zdnge 9y 1A G =RAFC o
4ol BAALR AL 7HedA T& IR E
td AV eRAE L A/RFH D o Fol) B
THAReZ A ¢ e #AEF 2wy =AA
o] datdo = VRO ¢ 7153 AY Zotst
THUY Xf 2 FeH At ¢ B A7s
F3EA Hue,

N LeF eteFa v I 4o g
A2 A Storum & Bell*)& F&% 67]9 o]4to)
37Hd 409 9] #2-8 ide s dnAYrEe 29
glet $571% B HAE A AL &
=2 FHo HAGlel WiR-Eol nFEAd HF
71% 0] AElE) o0 3] SSROS e o7} VROE
HeE dEa #AFA 7ol Aol LS K
DG} v 2 o] E9) AN Al A SSROSY H &
BEFS HAAZ ool VROS HEL detag:
FHAIR d 2 FY =8N vjmz e Tejrt
AA Y SSROZ &}e}#F8 FEAF] Pepperasch &
Chausse™, Edulund%'” 5o HIoMx H£d
AAE Ak ik

Aragon3VE =379 et 2571% e
VA S ZAG v} 5% 6719 F VROE % £ 9
ool 10%, Lefort I+ VRO 9] aol|X] 9% 2] Hrj
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Ll =

N7 FAE, SSROQ| ol A& 28~29% &} A4S
HAS It 438 doA 7ERHe] Hh
Uebg& A A8k VRO SSROS ¥ 3k 81e} 9-%-9)
370 Y4FFS AA GG Storum & Bell“-e
Fa¥ 3t $F570%50] Had olfE F&
EFAR/AY £L& o o& fdd 2% 2 o
AR-2 7lERA(dysfunction) S Sth = gd%
e} stetabio] FA X9 eu 3L 4tnA
ol 218k 289 o)A 24 (iatrogenic trauma) 2]
A=t a3 st Vi 2 AR JEFS
FTEE o|& A#3A e 5o D F&39 X7}
Zaghs Ao 23 AR Ajze
SSRO~= di7/i7t SHES AT (ngid fixation)
dhe=d WHl VRO® ®lA ddE fAgme 3
oE SFFUHEL 5 Pl A% 228 A g
Zol B} 43 glot 2% 75 A P& &
Aoz AlREo) WisthW% 3oy AEF gtz
GfHo| 7]FH-He] FrE gxFo] A A}
A2 2 - F2 (oblique vertical osteotomy) & &
F- 28] @A) 7)Aol H4HUSS Hug
v 1o &9 Ago] &3 3o} 5o Jes
& B ol 4l /e RAe AFoe 2 eg
Z F UASE AAEREEE @8 Astrand 50 L 24
EHe| olFFa sotF sl idde AAIAYL
42 gty 3%9en AragonFUe otnAssol
st EF /15N wAT G Bl
ol ERAINL Z Fwo] FH AR 55
47159 71eAdE dwetr] Yl e AP =F
Ag A7 238 (postoperative rehabilitative
program) ©] BRFL HAIBPEA FaF slel 7%
79 o] f-= A¥x) 82 n)¥)(non-rehabilitation),
AN L T T Ax AN Az, ¢
, 2%, S95-o tig 4, 22l 2 ¢Ad
Bz et dxae 733 (subsequent adap-
tive mechamsm to the new skeletal base) 52 &
K=, FEFo Ay fdHE Pz 2124
McNamara(1978) = 47b4] 39 Z4-2(4 types
F, 33734 (CNS), 2%
(muscle itself), &%-F #AH(muscle-bone inter-
face} @ ZH2(within or between bone attach-
ment) %], Carlson(1984) 58 <&-F AW (mus-
cle-bone interface) ¥ 28-91d) AH(muscle-ten-

of muscle adaptation),



don interface) S48 W3} 55 AAIg v} oy

FeF slohd VFIEE 9 EH AR g
UHe-& 22 FR/(type of Surgery), 3139 ¢tAA
(stability of fixation), A7 )4 (relapse poten-
tial) B 2§ ©]7)54 (propensity of muscular dys-
function)oll uwte} 7Y G Wol e
FHY, Boyd T & Ao FAA 3 EF(Maxil-
lary surgery, SSRO, IVRO) & &% dot# 7|5
& ol #3t 2AF ATE LG vl Maxillary su-
rgery® Aol 71538 ¥t 4G SEb
SSROE Zg-ell A oA F-v} 743 FlRe]H 5L, SSROVE
IVRO &5 &3 3NdA7nAs +&39 A73
Hell & vjdE AAsich

£ Ao e IVROF S 8ot &5 3 E(AH) 9
Aag A7 E BEe) A8 A7 95T,
PG B AATeZ opgsty Ha #ESiRc
Hujl T e #Fol N FFte BN el
sl ot ghEqro] aedtel vlsl U A|7)4 23t
2 AYZE AFHE FARHER-L B2 43).
T G@EFo] ekl vjd) d AlRte] Bl H1
o] TEA HI(EA F Heng Ara-
gongol AFe viel o) ez % F9 Ax
A tig o] AddlHez Hof 3 FHEHo
Hop gy gEoz Az 7 Al7E R %A
B sAo A @AE Aol GIUoER & Ui
Sl Ats EY T3 Aol Fake] Aol U
ol 9U A A= ofehFEel vlE) HL ojF L W
ojt}rt o] F o= 2.5|8 BE olFHE Ho 3
on(¥g-2. B3 #=F), #F SiolFay A%
AT 5ol R} He 4R, 5 Zlol e
ol Bot B2 FA= olF o] Wi B
FROVZ(ER-34 H-45 FF) =59 319} 7
T 359 st Fade dgo) et Ao
wgehe A #Ae o 3 20 B 97 A
vhepdh GFetire] Wl Fall gho] WA HFzrel
Folg} W58 A2t e FTEo| Yot &3
A7) WEQ] ALZ AR, S tESA 95T
A Holxl Zoldt Hel 6/NEA o)F 2FH 7
2FHE B HL 2F 671 o] d7HA 81t 2F
AL 43 252 AS FAF FE AAEE
BF 10 2 ol feoll &) S FHAQ At goF
A Zd, EE o] Ay AYHE Fky 94 A4

o]
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Yol A gmTo] Febtel wE EYRE &)
71588 A-gHo] Woldr AmEFA(open-
bite tendency) o] Weol o1& 7)o BHAH F=
ko] -4 Fo%S =AEu olag A P ol
o FAME Ro FAHQ] dFE APY 947
o]t}

£ d7olA IVROF- & $571%9] 3lEx =
Holl Al #&3 7153 ¥ (Functional rehabilita-
tion) ] A= Hd MTF, Ae)Fg, S 2
olFH 2 & o5 BF A §uA A
AX 5~6dA7A] g4& B8 B Fod 58
o7k ol f mES & 7 Yglen, olFex HE
A% Aol glovt 4 nd AAXE o 25
Aol B4 2o 7144HA dtet EFo] JBEEL By
FEEA S e 3E £x 2 B 29 o2
A HE /94 F¥ol Azt EEE AHE
FHEHY st 7o) FrEAE gt $F9 ¥
Folup ol FAske F£9 7)%5H 3B}
+F 7 T AFE T GEE AR A
o2 AgET ojde o FHAA Ba © vkt
e fEF o AEsiA $F FYe] AEHE
Ao 2 Al 29 Boyd$'W el 288 IVRO®
o 2730l Fed AFH 50%71 F 11FF-o
T AT o 80% ol =E§-E Bt
Ao ARtk Aol 293z 717k w7
HE AAEHE e, & dTellA] o)) Adtele
oG- ge) of 25wl A& A A} T AT
3o FHg Hel AL Aol A FHH
7154 ET]A S (Active functional physiotherapy)
¢ A7} McNamara'®l #3438 233 (muscle
adaptation) & Bt} 843} A|A F A 718
Aoz ALRHY, oA Hzle] A2 Hol &)
1~25d3te] =9 2 g Ae7} 3ot &5
Ned 279 HFAFEH f¢ FaF 9EL
gtz AtgEe T8 o] A7l FYRFNAM F
F¥E AASUT 2HBEIY BAHFHo] o]FY

AR A 2R ANRE A7lelmE? YA
3o +8 Agoz A% AEs sleplne 2

et JAAR FUET B FF A Fo] =
S&F 35 WHE R gorn 23y 7)FHE
$ 250 sletatTrt AelA 339 (position of bio-
logic equation) ] $1Z15A § 224 slotFLFS



AFHEA HEATI=H 258 £ Ao Agdrh
AAZ QA Z7] BRA R 77T $7F004
F¥o] AL A Aol =7 A et FFF
FH7 vhEEE A7 doke 8459 348
A EA Hol AAZ A7t HIA G EHol
AAZ FAYE =2 = ded, YR o 2F
Folle A9 olH T47t ARAL, FAAE F
Hel MZ o] 3olA] @v =& ZA Hoz
FeF UIEA 5 844 E9AR of 2F7d &
B Yol 27] BYAs] g FHUILY
A ¥ G 09X 43 4= AREE
Mabshe A 2.

Boyd%s?-& IVRO¥ g & o 2~35 # F
A AL ) FEEH proper rehabilitation proto-
col)-& A-8-% v 3ete] Ay, A # SWEEH
A 73 (endurance) ©] &3] &£ ZL T10]4te]
FEoz HEY & UL AAEIRY 2 FA
2l Wyl @siMe @STZ(MMF) B A3
(splint) & AA% L, @C-R & C-0t9) £4 % (dis-
parity) & AAbsle, @light vertical elasticsE A%}
3T D= A% wHe] HHHM single vertical
elasticsE &gl IEY protocold AL
e Axel} Axbe AnA R 1% g1
g & ANYIEMH Protocol) & - 2ol T
Aoz A3 BAA AAS H{HAM 2
ARE FFH Bux ok S, OFEA HF wa-
fer splintE <t X Fell F2A7]5 splintes TR
By &% grRg ¢ 05mm FYHEZE A e
@AV RAL F&F 270D AT @YuF
AALE 35 gt AR} et &7 AR ) Class 1
Elastics(3/16") & A1 @AW MNitF, ALel¥
EF, EWolE2E(FA/9-3) S 47 334 A% b
Bawa 1A F9 AAEE R 1F A e W
ol w 1AIZwic} 4tngn EARE Wl
sl #HAF Ao 8AIZ Fot AL fA8HH
®A 27N v 24 TFF 1AL 7 o
AnAe vy o AlEtn G HAA AN S
FAEE @A 2:A DN ARF FA7 g€ o
wafer splint& AA3Y) o8} T AzLe] A3
B F<M protocol) 914 splint®] X3 FAE 0.5mm
Z7HAF ol B4 B A BT splint AA A9l
AR Mg 4¥E LAYy de 478 771
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Aol en 233t DAL F ol RE o] A7V}
F& §99 5% o3 2 2F 44 F9 AIYFH
etg-g o231 &2 7 saggingslol HHE 3
o AFE77F A HXE ed LaHe VIR
olny, W R ol Y=} 7} &F(Primary callus)©] %
A3 AR 71 FAld FFdsle) &
A2 AYA HEE A% FAH #EFA 7]
oz AR gyo)e), =F, A 5 AT
ERFe LFANE G S e H4
AA By iz BR oM il iy F
Z7) 13749 47 BYIERA ol=A= =7
Ago g H-&Ye 2A He A& FEA W
o it

B A7 AdelA 2oz stet &F HER 8%
Ante A718 o)&4 v Ao oA Hqxge] 42
AL A8 AlBetS F4-3 vlo] AR ZA| B S o]0
A FA A PEEo) TR A wEAAL
Ay @it §i7) Y 2 Ave] @3 Jjo R
vw B4 & i glAT ARt Alger &
ARE G B F 2F Azl AFFEY 3 7)
S¢5E FEAY F Y 2 oEE b¢ GAA
olmZ Qld Hgo] vlf AAFYL YFdHe
Hz= ARYoin AEs2E 2% J4d 49
g ggaiedel] ALY £ e AREFUSR
g sk Az £ BE oA F&F
ot HFE717 gelels @7E o7 gl
Ao g Hol £AF Hdo o ZHE HAFEY)
Ro] AfRLo B7E 2l HEe gl A
oz Alggch T, sfobE ol Fe] do] £
3 3ot % V1R A dHE T A FAe
oo} Astrand’55) & 89} A x| shr} - olof &
v FAAQ B4e] gt Alsdr)

IVRO® dtet&el S-4 HE(Sigmoid Notch) &
ZRERE $7R71 Aoz A /94
FHo] BEEY Q4T Ho] FilolE HWA 4
FH9 o) Fo) 24T FHAA HBE A F
A B8Wel HAZ T AR FoiAA Ext
el YAEFHe] Fub o] FS 483 7] Y3
Z35E TAFHY AFAR ERH sy 714
u/oEe) Suke BAAEA e A HI, F
F¥o] WAFT Az A2 B opl} F 4
el FFH AR AT oakd 2AAFA ol 7+

L



(primary callus) ¢l B4 == A7<) ZV|d-¢ F
279k sl 258 AA T FHo AfFEd
A2 FHole AL &R Fihe] FTHW
Afohe TEAA S A A2t d2eR oug
ZAER QA3 ofY] @ F kR d s E 7R
yEg A4 & 5 ek & D439 a9
Zupo) ol o3 sttt T &7 $2)7t G o}
(torquing) F&F AAA715FNE 2 ¥
717 @4 TN R FF o) G Tl FEAY
A} (avascular necrosis) 9 2L @ato] dojuiA&
HE7? @F FHU H)HH(non-union) ©] Yol
W g7 ? @ae BAe oWy FgF |
e 8 AR AAZL? s ATtk mEkA
b o]e)h L B thE H &3 7o) 3l
ofofgt o] 2o HO} MEE ztu H¥sH}
o] VRO Ale¥ AxAe i At g3
WIS Al7IEE gEEuyg OxeSdx B
31 IHAGHY F4 XH7) H4HE? @4
70 #(Remodeling) o] W& Hej2 Wil ojulgh
Feg AYE =71 @AV BEAA FeF
Hsle] w}E o FE o= AEZ A4k F=7tE
AFEH .

Boyne& %ol AYdA 5aF HIE 4
o2 nAAN AAEFL THY AEH9 Aede
T A7 A3 WIS (internal callus) & 9712
(external callus)o] # §8E& A7) AL wHH3)
o, Reitzik® 02 FHE HNAI S/ £939)
H&(contact) B #uF ol 2} 24 1 (rigid fixa-
tion) ¥ ojobgt Ax}3 F-§3H(primary bony union)
o] 2R DA ] 0mm °1Fe] E(gap)o] A
E3bol] ERAlele FHAPOO) A5 23 (fibrous
tissue) o] MU= o) FA §¥-E Walstnz o 3
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