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Effect of Corticotomy on Maxillary Retraction
Induced by Orthopedic Force
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Department of Orthodontics, Matsumoto Dental College
(Chief : Prof. T. Deguchi)

Summary

The author performed corticotomy in combination with posterior transfer of the
maxilla in 4 male Japanese monkeys and compared maxillary skeletal changes mor-
phologically and histologically between the experimental group and 2 control animals. In
addition, strain experiments were carried out on the dry skull using a strain gage.

1. Posterior transfer was negligible in the control group but marked in the experimental
group.

2. At the site of suture, active remodelling of the bone was observed in the control group,
but relatively slight changes were seen in the experimental group. This difference between
the two groups was the most marked at the site of the tempozygomatic suture, followed in
order by that of the zygomaticomaxillary suture and that of the frontozygomatic suture.
3. In the proper alveolar bone of the maxilla, resorption and addition of bone was marked
in the control group, but no marked changes were observed in the experimental group.
4. Strain experiments on the dry skull using a strain gage confirmed that corticotomy
decreased the load on each suture site.

5. Corticotomy combined with posterior transfer of the maxillar seemed to have exerted
the following effects : in the control group, traction is diffused to the maxillofacial part via
each suture site. However, in the experimental group, traction is difficult to diffuse since
the compact bone is separated, resulting in favorable effects on posterior transfer of the
alveolus between the maxilla and maxillary proper alveolar bone connected only by the
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cancellous tissue.

These results show the usefulness of combing this procedure with posterior transfer of

the maxilla.
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25 E 1 giEEEE#4 H-E (orig. mag. X35)



308 ) AR & B LB H ST BB O corticotomy

(26 : C 1 {IlgE#FEE#4E Procion stain (orig. mag. X130)
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(27 . E 1 fligA#E# 4 Procion stain (orig. mag. X130)



310 H SRR X A EFHBHR BB O corticotomy

X28 : C 1#E% L5844 Procion stain (orig. mag. X130)
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X29 . E 1% & EF#%4 Procion stain (orig. mag. X130)



312 | SEEH N X B ESEEH S BERFO corticotomy

(30 : C 1 #iEEMEE#4A Procion stain (orig. mag. x130)



WAWFE 133) 1987 313

31 E 1 figE#E#4 Procion stain (orig. mag. xX130)



314 ) EEMC L B LEERFBERD corticotomy

Pl | =
CClEREEEOE(L (EFFARAE 1 KEEALE) H. E. (orig. mag. X130)

M E=O
33: E 1 EEEEEOT( (EEAME 1 KESEELE) H.E. (orig. mag. x130)




AN e

BB ZRD, & RO, TiebbEEMD
BEERETIHERREEL, EFCBR LWL
550 2t (X32),

e UCERBE IS REE L AR
Bbbhsdoo, FEMORILBELSAS X
512, FOELIHBHICHENTEPRITH -
(X33).

5. strain gage I X 5 O HLEERIZDONWT

[X341% strain gage DR R L TV 5,
R X > THELhF— 2 0FHERE 4107
4 (X34, £4),

BIEERE (5 —2 No. 1)i324.04 534.0~
LGSRV OTROENE ML, BE LTRSS
(¥~ No.5)i2—48.32:520.3~E T{h L k.
ZHARHBETIEROTAER LD, £
BRIBEL TG RYOTBAEEL LA Z L%
L5, ¥, MEEERA&ONEC -2 No.
8) MF[oEH BFHT82.30564.T~ETLL
TR LT, FORTE(F —2 No.9)i2—23.3
25 —15. 0~ ERMOTROT AR LI,
No.2 X No.1 D THEE LRI IET
IERE L7, No.l &ABEOERA %R L. No.

34 : A+ v vy — o BEERAT

-— TENSION 10 g-strain

=— COMPRESSION 10 g-strain

X35 : Corticotomy B D 3 245
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SRBMEIENLLLDD, No.5 ERULERLE
FREOLcESELcio® No. 5 LREBERER O
THERPDLE|SED OFR~L T T2 HEBMEYRL
fo. WE LA RIIEAN 24, No.4, No.6
BEMOT 055 -F ) OF R~ BT L7
oL BEMOTRBHEA L, RECHEEELRL
7o, 72, No. 7% No. 8 DRIBHAEHRED/NE &
RO EE R L,

ZHLDOBEFTTOELOREF® RIS, 361
RLTH5B (K35, 36).

% £

SEOHEE VTt adult D= kv ¥EAL R
Wi, ZHRIBIIAY S BRRTWB X 5, adult &
juvenile TRFEN DO R ARERZERS b,
juvenile IZHA~T adult TREEEK O FENE
Chiz< vz tnb, RADERM EIRRIREY
BETD2I 2 CEHRE-TWBEELLLHTH
3. Ff, =hvH¥FAREFEABROERTEN M

x4 I BEEROOTL (ave)

¥ —< No. C E
1 24.0 34.0
2 13.0 17.3
3 - 1.3 9.7
4 -21.0 —12.3
5 —48.3 20.3
6 - 1.7 — 2.0
7 24.3 14.0
8 82.3 64.7
9 —23.3 —15.0

(X g-strain)

~— TENSION
~— COMPRESSION 10 g-strain

10 g-strain

X136 : Corticotomy #% D ¥ 2454



316 HFN R X 5 EFER A BERO corticotomy

HETRL-> T35, s THREEH—T 21D
2, £THREH W,

SEDOHA L =& v HFAD dry skull 2B
FHERC L - THRE L, EOME, LEHT
BOBABHRERL TV 2, nEMEE
B DK ST EART ORAHUIBE E TE
BrAh, FIh, TOREFENLHEND, OF
DHIHBOFEE O — R BRETHILEN DT
(®3).

ZoREHo—-FRBRETIERL, ZOEXIE
BCRETHIECIVEREERY 2V e —AT
BIENTELMNSLLAKRVL, LAL, SEOE
BRIZBWTREEE L, FOHIKREEOBEFKIC
WTHBBI T3 Tbitho T,

EINEBFEIODWTRRERE OBELD D
H3B22) = R VAR DO NWTCDRERIIEEZEDHS
PEYRLLLRNEITHD, =k vV FAXE
ROy L itlb_XTHEN, 10~12kg EXE W
ZEhDLRA0goNERVA il &
DHE e FIZBLTL5~1.8kgicfY L,
orthopedic force & LCikt+4&E2bh3%30D
Th5H,

F 7, FIFESNLE SO corticotomy DHFFREEE
b, TOBBHRIDOKE SBHRTS LR
L, Converse 524 T L B —HirL T
BRI DD ERA B ER/RNTB, L
»L, BOOFvF vy TOETBKERIZE 2B
Hanbd, Zhbl o ERoBER N
LBhis W aER FVW LB 5,

E5|ENCowWTL, REARER A O TR
DHEELCHBELLRBEERCES|TBHZ LN
BYTHDEHEZLRE, LrL, SEOERRT
B EHADETHFLEFEFOBRIBECEL 7
VR LB LR TFHI AL LD, cor-
ticotomy % 13 » WA BT ICBH BB LTS
LTl f5d, T corticotomy D F 4 ik
WMEFEE DRIFETTH o, Lrl, KR
DE5HLEABHEHCIOFMEIEL S #ERFT
HILENTERD ST, CRACDOWTIRD ETE
BNz,

EREICoVTR, S LEEEERO
KELBHELZBDZ EAEREDOENDO—2TY
BB, 1 H ARk BEE L, BEWOHE
TREBROKRRTHI~ADEF| XN T3 ~5

mm D over jet DEME I E|EL T3, &
I U TEH~DES H T - e EEOHR T
44~49EEDOBECEH2.8 mm D over jet DL
DER LI, REPDOPRER & AK, AFRCE
Wb, THREOCEANEEGEHEH\AI HDHR TS
A, TDOZEN, over jet DEAFEAE LK
EERIZRFNTE X, 3T over jet D AT HEY &
L7cREOMRTEFch D, EREIME
over jet DEEEX AT D EEZLRD,

THEBAES OFRICBLTCABEREB L LT
FEkD & Lz splint X V-5 0 A —RAY T
5 Z’ 23.24.28).

Z ZTARRTHEADFAODERER A
W, waxup ¥ LG, BERER T, AKER
BRET, ERAMABUCEE A BEIhH L
Bichote, i, ARBIERKETRICHEET
B ENEERSOVICHBT LTV, ik,
I~y F++ » 7L I <HEL TV
TeHEBEHE L@ CTARBERieho 1,

1. #BEFFRe 2w

ESEIC B E 7o splint AEBE IR T W59,
LEHEEFOEFREFTHCE VTR E« OWT I
B ERFELRL W, 5T, BALICEIR
Mo overjet B¢, BETBOBKEE L I—HE X
BEEXBOHERTDH S,

LiLl, F2IZRLLI S, Zhbo¥{EI
BRRELOERADLIhL, ThXEHES %
TolBic@x o THET LT ek FBEH Y
LU hkdEEL bR,

2, ERMXBHEBEESWRTRIZOWT

KREFC R\ LB SRR REE
LEbL, BANKELBELL, ThicdLT
MBHTRAESLELERT I b otci
¥, ZDZEIL corticotomy 2 X o TEEE 5L
CEM IR, ZhicXb, COoBSIEZCBE
THZENRTEIL o ckdEELLRS,

DT LREBXKEHBREET, EFHARTOA
ebd, ARSPLEHEE 1 KB E T O metal
implant 3B H~ABEHLTV5Z b LHEX
ns,

i, ERBCTRE 1~E 3CTHREO®RIH
ENRD bR, ZhRRETmCRTREH
EBIhRMalle®, BROCTHEEOH B
BRLAEbDEELILRD,



WARZE

Brandt®** 3 adult ®# = 7 4 ¥ L 2 H -
BT~y F¥ET7 DT T8 — - K—% FHAI0HE
F-RIABOERAZ TV,
e LB THRBEORFEEGEIRE 5 2 L vHE
LTWw3,

¥, RREDSHE 4 C3 LA TEIE
Fi~oBEhE L i EEYRELTLES
7o, TRIXEATR A~y FFr 97724 A
R — DN BEIRLSEL » I DA EEICFET 7o
MARThT, Lol > BThH B
EELLRB,

L2lL, Edick3soomhimoin i,
R E L T corticotomy X G LA LB 0#
HESIOBRCIREGFEICETIRESTH LD
b, RREEHCETTLHLTHEEOKT EE
EVCOSHELSRVWEEYRTAZ EATEL &
WHZERRLTWS,

TR ZDEALBCTRENNOE EH~0E
FlEfTolebiI Tikievwo T, AEOCELLTH
FOBRFEEEDBERIEOWTHLMNCTSZ &
BT &haholc, UL, RERDOBFFE0-33: 5 ¥
BrTss, BRELTUREEERIZI0O~50 EFHA~
D7 PABELTHRLDEEZSRL S,

¥, WEREHCFTET LR bbb
¥, E1LAoEREC, FRARYROEZLE
wU7Tz,

3. BRI Rz owT

1) HEFRR

corticotomy EOHBEILIC X B B DOAEES
IRBRE, NREFLLAEERESCRLEH
KEZESh, RCTHEHEEERS, HETRS

DR BDOBRICH, WTFh L EREO A
HBHL D IP[CERERLE, Z0X 5 iR
P OERBE CRMBRICENTERETHIcb S
AL b, ZLTCZDoZ LiEHEE
ik 2SBS0 R AR, SRECEN
CHBELAEZ ELBI A5 X 51T, cor
ticotomy DB L b, ERFFIC R TIRMES
WIEELRBBITEST~BE Licfcd, LA
AD stress BNE L e B T EM S i i,

2) procion red iZ X AEEZIHEERIZDO\C

OEBENELI DA AR T 5B EOME
BB 3R TH D, EFIR I UEF D
BIR LT L BEMIc 3B Lisw, f€5T, %

EFEOHEET~DE
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DX ZEBEOTIR L HRMATE I E DR
BTHHEEIISL, Lrd, BRNEXAIETSC
LRI, BRETOBEREN (LI &
ERZERL, FOBRR, HinftE ofEGFNE
L ERAHEIC L » CTRS B GNE R HET
2Lk, HEIBEOEELHERETHE L
XETRE E Bbhic,

@ procion red DI YA LERIL, T 2 A&
BECExl. L-T, HEFIR LTRSS hi- ik
bR, FERPCECDIDOTHS I EHEM
5S>y Oy

QERETOM Y R ABFOBRE BT &,
CThOBEMCE T ERBENNEHRL Y D
EREIPNIGEERD S hadiz e,

@ECEIRBE, WEIEL S CUTHETRE
BiRbAKEL, MEEERE TRV DIVEHAY
AL,

OEBFENCIHERMRE, Bixlftic X 58
TERILBIE-HL T, straingage 12X
O THOHEE LT LH— ﬁ?bﬁ%&mux
L, ZHEDWCTREKETRNS,

4, strain gage izt 5 O FAERIZOWT

AT SIILE BT B X 51, #EEhD
TEMDETH 2BYWOEBRHEZEF TR WTH
HE & OTAOMIBIHFABEERARIL 2, F
—ROEEEE LTELTIW, #-T, KB
FDX 51 1O dry skull Z vT, B
ELTOFREZEEL, OTFROBEYE- T,
corticotomy i L, kickE & LT, % T
TBETh, —EOBYE, MBLHI 5 L1k -
T, REJARZT, LOFSHELRDCEET
L LRERETH S, bbAHA, ERBIIE cor-
ticotomy %47 5 7o, T ETIRHBELTD
WEILTE IV, AHRTRID X 5 cF—FELE
TRBEERYTocied, BERIEECOWT
EZRTHLER T,

AERTIBRELTOOTROBEL S D
EHERohLIy —oRBEE LKL, ¥, AH
BTCRT7 242« E—CX BMDhoHER—FEL
TED, ZOFHHEODHTOFRED O THICD
WTHERETIOPEHE Licd, BEghy —o%
AvTmhEoERR ETCOBDOZE &2
izl

Tods, BIXEAD B EL T, corticotomy



318 HN EEH N X B EFEBERITHER D corticotomy

BI+HEREEE EY, e, HER2Y-OHY
AOCTRERMERXTI OX—BHUTHDH, KK
FBCIF I —rF—CDENTEL o folcd,
KRFEDOEAHATLIRNICL L, #31 -7 —
CEOYL, 1¥-IJEYAVEEMEOLDI
£ 3 =y —2RPIEACTHAET -,

R, COBOWMRTRRATIBEER TR
LCHEEESY S L Zin T HEP L AR Y
BETEREBEOLTRFhOBILTEET HHEY
D2BYORENALRD, RERTIIESII
BHATAERERE L TWBbEEDOHER
X 07’:.

FEOBEERMER L AEicxT 5 &)
Tt vbh3BEEREYET Vv r/avvy
FRUVSVTERETHI ENEVWLEITH
5230 UL, AR CRFIICRELTHH L 5
ki fAvic b o ERBOEBERFRL,
BE OB & AEORETHAIY T .

MHEERE(F—o No. 1)B XY, X0
(F—2No.2) TEWTRHNB»CERIZH
TeoTEl-E D O FRENHML A2 & X cor-
ticotomy B 2 il 12 2> 22T\ = & T 55 cor-
ticotomy Bz OB HIC RS ERLIC, L
L, “OMBRECIARXCL 5 ERED
COFMOFTR EB—FKE Rz, THIZRIKD
ZEREZ LR, 811, strain gage (X BERE
DRTH BN, WHERILLAEROREYR &
bxTWwW5b, #2124 B0 strain gage N5
BEWI—FHRANDEMMLNE L Z T\, &§
SEBEOVENEXTD S, 8 4 1 cor-
ticotomy EHE DIKAES & & % - strain gage &40
BUE > ThbOURBEAOHEERLEXNDHTH
hs,

HELEBE (X~ No.3, No.5) ek
REHOT ARG SR O THAEHERTHH
Zhabhic, Thix, OERACEBIKI SN
Tk > TEHBER TV oS EA corticotomy
CXhfEEh, —ELTREN EETAER
YRFEILRL TV,

HEETEATE, HRCRWUNE (F—2
No.8) 5| -E D 0-F&, WHE (¥ —< No.9)
PEROTRERLA, 202 LRIEDS B~
TW5BA, KRR TLEBROFBR LT,

AR e X EESHZ D E LT

2B EXR, TFEBRLCWSEES LMHE
HEBREY, BAARERNEZI B, £LT
T—FRFOETFOND LD A THYRIRLC
W3hokEZLRS, Lich - T, corticotomy
X o TN 8T 5 & FDELEA L
o, Tofto#fr s LT, ¥~ No.4, No.6ix
HEFSERAOMECESE L Thotalc®d, ¥ —
2 No.3, 50X HEHESFETILEL -
op, EEOEREYADLIDEELZLRD, &

hiestL €, ¥ —2 NoT ko r—o L &b,

HEEHED Y — 2 No.8 RIS E Y OF
ZOBPA R HIH, ThiZOWTO+SREBHS
HixEETH -1,

# #

=R VFELDOF R G (FREF4EH XBEF2
BB &R, EHEFOHRFTBERIC corticotomy
AT Iz Y, ERBOEBRIENCE
B A E I oOWTIRREN, HBENCERL,
¥ f- strain gage iIZ X % dry skull L COFHRE
BEfTv, bbe THERH®T -k,

1. BHETREBEAEENIBD ORI -
fobt, ChEHELCERFCLEHEFHEETOR
FBBRERCRD bhk,

2., BEWOBTALIRBRETEOER HER
SREEI o LT, R CIIHEHE
b iedrote, TOXREEERREEE DM
FHEERETRLERT, KWTEELERS,
BB BADIATH - .

3. LEBOBRFEEE TRV TLBETMLA
¥, SRECREORIPEMAZEHTH - s,
KRETHERLENRRD bRk,

4, strain gage & dry skull ¥ Buvic -4
B E 5 b corticotomy {75 2 i X b &
BREF~OATIELT 5 LMD LRI,

5, FEEBHIBERCET S corticotomy D
BHREIKDOL S ELBRE, Thbb, XEEH
CEWTREFNLRZE 2 DRETE AL TEET
DL ERISTHHEEREHRLTVW3DIAL
T, ERECRBFEEIIN IR TH5D
SR EHE LT, “OFEFI DB LI
b, BERBEDORTOIEN-T5 EEEE LEE
OBEEEET OBV THEERYEFTBRE X
BAHEDELCHEHIEALILERbA S,
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vi—, REEARDYE, SHLEAKDYE, Ta
FEILONE S ZTEEIC L -7,
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