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THE INFLUENCE OF RIGID FIXATION
ON CRANIOFACIAL GROWTH IN RABBITS

Kihwan Han, M.D., Seongyun Ha, M.D., Jinsung Kang, M.D.

Department of Plastic Surgery
Keimyung University School of Medicine, Taegu, Korea

Plate and screw fixation has had a profound effect on the recent development of craniofacial surgery. Rigid
fixation of the facial skeleton by using plate and screw has become routine in adults, many craniofacial surgeons
have expanded its use to the pediatric patient. The effects of microplate and screw fixation on subsequent
craniofacial growth, however, have not been qualified in infancy and childhood.

Sixty white male rabbits, 4 weeks old and weighing 400 gm, were divided into 5 groups. Each group
contains 12 rabbits. Group 1 was control and group 2 was sham. They operated periosteal elevation to the
right of the midline over the nasal and frontal bone. Group 3: 2-hole microplate and screws were placed in
the right nasofrontal suture. Group 4: 2-hole microplate and screws were placed in the right nasomaxillary
suture. Group 5 microplates and screws were placed in the right nasofrontal and nasomaxillary suture. All
rabbits were killed at 18 weeks postoperatively. We analyzed the changes in morphology to be the result of
differences in growth between the operated and unoperated groups by direct osteometry on dry skull preparations,
and the structures of the constrained suture were analysed under light microscopy.

Periosteal elevation alone (sham group) showed no discernible change in the shape of craniofacial bone except
localized periosteal thickening. Nasofrontal suture plating showed periosteal thickening and bony resorption around
the plate, nasal flattening of plated side, an increase in the width of the nasal bone on the plated side, a
slight nasal deviation {(mean 2.0 degrees) to the plated side, and frontal displacement of microplate and screws.
Nasomaxillary suture plating showed periosteal thickening and bony resorption around the plate, nasal flattening
of plated side, a decrease in the width of the nasal bone on the plated side, and nasal displacement of microplate
and screws. Nasofrontal and nasomaxillary suture plating showed periosteal thickening and bony resorption around
the plate, nasal depression of plated side, a decrease in the width of the nasal bone on the plated side, a
significant nasal deviation (mean 5.2 degrees) to the plated side, and frontal and nasal displacement of microplates
and screws.
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.ue findings of this study show that the use of microplate and screw fixation on the growing craniofacial
skeleton in the rabbit model leads to little evidence of localized growth retardation. But their use in the pediatric
population should be viewed cautiously, because secondary growth disturbances can be produced with the use
of these fixation devices. Careful observation of early and late growth is mandatory when microplates are
used in the pediatric patient. It is recommended that the plates and screws are removed as soon as possible

after bony union.
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F7)etA F42%(craniofacial surgery)S T4 W(metallic
plate)#} F4UAHmetallic screw)E ©]£% Axng o
7 (rigid fixation)o]l PPl THFPL A= A
A o)l ARA FoNeHE F7] 8 (congenital craniofacial
anomaly) et FHAY FIAHERE (acquired
craniofacial deformity)S A7) 93] #4593 &
EUALE AHEEE HFH Abol9 7HEAE #HAAHY
o224 TFY F9 e aRHoz FAE 5 ¢l
€ B9 ofvzt HEW Abolo] ZfF(bony union)
of W] AU, &«F A (intermaxillary fixation)
o 717+ &Y F UM BAA EEFEE €9
Z ¢ 9 AHo] Utk Axny AL s FA
€|l d = 7 (stainless steel wire)S o] &8
Azl Aol wEl EAY =<&HAA An
Aol E7lePorR 92L& vitalliume|t
titaniume AAZE 3 FEURTY FHUALE Eol A}
232 Yt oA FHBH FEHIAE GoEH
FEol} FHE EF9(bony edge)d) A& S FHA
7le ALZA2 AxndA 2AHAY F Je & FH
AA T AAsHE FIHHA ZF % craniofacial suture)
& Jtlzds TAPS dode FALAITY A4
FEE WF 37 ek Axng nFe] FAFe
R gL F)F27) 3 craniosynostosis) 8] &
A7 Ao B3 AAE 58 E o F/HZE(cranial
suture)oll sl 3 WFoR FFFef7t dojuhy,
dgel 4FIE J%e vd Aoz AZErts o
2 ofel Wi YA Hiue BA gons FE
A% HI% Resnick 5(1990)6o] <3 AR 3 o
F o 27t Fg Be ol AL ME gYs)
3 gelA oldx FEid AES A FEslxn ok
olo] B Qe A7 JlEAM SHHIFQ v S
FAEA AFE Aol HHFF 5 F(nasofrontal

suture)d ¥ E3 FGF Alol9 HFGEHH

o X2 o
o
w ® ;

(nasomaxillary suture)—% 2F 4 (microplate) 3 4
UALZHN AnstA nAsY &7] {3 (premature
synostosis) A A & “}1 HZ3 F9 FAAJHEES A
e oAd JFE vXeAE BEIHH, T FA
o o FgE vAGH FAHAX olyw nA
’i}%"ﬂ o3 AH 7] FFE v X s

5 ol ofge dAH NAAEL F3zx o,

I Mz R &Y

BT FAZE 400 gmol o] fAlZl AF 438 &
A 71E(New Zealand white rabbit, Oryctolagus cuniculus)
60vtE] & oz st AYr|nT 2 FAHAA
4% AIEE ARSI Y gL % J1e AR

& 9 12784 530 F Yo BE Hxd o
olo] F&3Pt A 1TE F£3RA gL T
(control group) A 27L& 9 (sham group)LE ¢
& uAFEe Fgnt dezl &, A 3T & 1)
AFSEHRE 2858F FHIAE o838 AT
47 §-F A BFE Ze AFEN a1
g% T, A 5T F HAFEEHH 5 uy
AFEHE BF T AREN nAT Folu
Pentobarbital sodium(Entobar, 20 mg/kg)& E7)
FABIY v E OE e84 88 #1 3% &
S =d(jodine solution)2.2 A3 ¥ 71E dFd 2
cm ZHol2 AHFAAE N (midline sagittal incision)a}
o ¥R g ¥ oA FAUAHETE :EA
Ao A 12E Astae BF &5 HAFIZ F
w8 F97] XM periosteal elevator)E4 Aozl ti&
A 3, 4 9 57ME F0] 2701 6 mm ZHol9
2345 H(EYD Lebingerrhd AHE 242 E 3 mm
Zolo] F& A M(self-tapping screw, <Y Leibinger
ANE o83ty Y FFHE /tEAY AxnEA 1
A3 HFig. 1). ol YAl= 3 mm dolg AHE-3}
o Z$e(dura)d] &40] MK FEE A oH,
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Fig. 1. Intraoperative photograph. Microplate and screw fixation
across the nasofrontal (upper) and nasomaxillary (lower) sutures.

WAL 7L 3 ARAASE BEEA A% A7
=Y=2 §o FME(bone cel)?] &AL Hasse
AT &S v § Fue Bgex) ¢
A2 57 5-0 FHAR 9% TN =
AAE e & F7 2Fn JRen, 7
<€ WA37] A8 penicillin-G(300,000 units/kg) S
Fe 3T AEEH €F 3¢ F¢ 2% FAEg
IR FAJMEE HFo] dmHE A7 &F 18
Fo|7 Mioblock(pancuronium bromide) 4 mgs &%
FALEEY B AR O-f FRARE Esld g%
o Wi 1A B¢ 8B H d=x2S ¢A43 AA
vt oA FARE A FLFH0,)Hel F
¢ HAHE F AUl ARANA FAGUT ZES
A o] FAUHET FROZRE £M Fiaw
XYY YHE S<tezw 3

o nA % FAHHE I 349 ¥y W

fd o

Fig. 3. Measured distances by direct osteometry on dry skull
preparation.

e F=2 g, oA YIS A FAS
71 & (direct osteometry) 2.2 B &alA FEH 4 Q)
ooold AY FAEEL sdE FALHEEZY =
A%t 2 HF(osteometric landmark)E A& % thS(Table

Table I Osteometric Landmarks

. Left anterior nasal angle

. Nasale

Right anterior nasal angle
Left lateral nasofrontal suture
Nasion

. Right lateral nasofrontal suture
. Left asterion

Lambda

. Right asterion

. Perpendicular crossed point from nasion

© 0=, U A W

—
o

to line tangent to the right nasal rim

[
—

. Perpendicular crossed point from nasion
to line tangent to the left nasal rim
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Table II. Definition of Measured Distance between

Osteometric Landmarks on Dry Skull Preparations

Fronto—nasal Lambdoid-frontal Width of
Osteometric landmark distance distance nasal bone
Right 3-6 6-9 5-11
Left 1-4 4-7 5-10
Midline 2-5 5-8

I ¥ Fig. 2), o] ARE Ato]9] Agg 54y
(sliding caliper)2% AZ3AchFig. 3). AZe AF
4] 272 (frontonasal length)d A4AFIF7H4
(lambdoid-frontal length)S <A F M (facial midline)
3 #9$E T 3TdA AP eH, vy
. & v ZoA ASsth(Table ). ¥ Z9] #&
AxE F& v F7HE(internasal suture)d AHEA
4 Alole Zx2 RPIATE NIEE E0]7] 9
3] FAlgol zb FEvich 291y AEFden, 1
el A2 tE doE 1¥ © &R AW AS
A9 dxEe e ASFAZ A3AT E £25F
g3 FE&UA g3 AnstA 1488 BHATH
A dojuEs 24 WIE FFgdEvF oz FF
7] 93 2FE&% HiE geA FEAE T3 B
F4 2o 2L A4 3 X 5 mme IVIZ AT

2 10% formalin®l 133t E3)(decalcification)
g g setdoez Edisti 5 me ZAEAES F
3] hematoxylin-eosin® & 34t

m &

EE APFEAM &F FEHES (AAY, &
F HAR A% G455 whF FEFoE 43 30
vhElzb 271 AEgTh ol AlgE RE TollA
5 SFEHND MEL E7E AS oA A3
A,

Jl. |otE AA

£% 1854 FAL dorgte W AFSUS F
&bl dRE Fo wadA mREH YAAT
ARE= 7t =EHA AATH Al 1T FF H|
F Atold] el L AUlY Aol LM, HIEZ
¥3Hinternasal suture) = A4 FHZ ZF FAFHA
AtHFig. 4). Al 2ZEAD)ANNE A 17 v%3)
A BAF Ao 222 UAAT $& uF FHo]
ALY Al 3T($-F HAFFETDAINE L2855
4 F9o] Fute] FAYLH, 2FEHH FH 29

[+

2 o3} Ag&He] EEHNY, 5 vEo F
vl =g wen, & HjEY L HFE
o HWAI(Table 1), ¥ZF H|Fo] EF ¢
Y 20=(EFAA}, standard deviation: 0.3
, MAFZE T 24 2545987 &
A= AFEZ 2o WA (frontal displacement)H
AtHFig. 5). £ 2F&ue] NI g3 F&£H
o2 99 dsle dxE 225U Fig. 6). A 4F
(2 vAGFELD)NME Al 3TFANMHE LFS5

2

Tl
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)
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Fig. 4. Dry skull preparation in group 1 shows no discernible
changes in the shape of craniofacial bone.
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Fig. 6. Dry skull preparation in group 3 shows the plate being
buried by new bone formation.

Fig. 5. Dry skull preparation in group 3 shows a bony resorption
around the plate, a slightly deviated nasal bones to the plated
side, nasal flattening of plated side, a slight increase in the width
of the nasal bone on the plated side, and frontal displacement of
microplate and screws.

T F49 o] FAgon, £AFET FHA
o] FH o d\_%"—'.‘ﬂ"] EEHUL, 5 HFo]
Eﬂ% ] HE 285 2yt 5 W E2 HEw

%»@W(Table o), B]dEEgd n3e
élzxq-,q. FEUA7 v EZo 2 W9 (nasal
dlsplacement) HAY(Fig. 7). A 53($-& vAEZ
T R 5 NG EEE aAT)NNE A 37 2
A 4THE £2F345% F99 Fgo] FAYon &

r& e

3|

>Xl

5% T FFF U 2F&He] 52 Fig. 7. Dry skull preparation in group 4 shows a bony resorption
HA, $& v o] HuZo Hjd FEHQPO o arqund the plate, nasal flattening of plated side, a slight decrease.
22 u29 Zo] FZuTh FY(Table I, F= ;n t};e width ot; thc.a naslal bon; on the plated side, and nasal
HlZo] $2oz YT 525(RE A3 05%) 29 1splacement of microplate and screws.

on, NAFEFPN 1Y £FEBF Tk

AFETZoz g uAtZEYgd nYF 28S T FEUALE HEE oz W= A (Fig. 8).



Fig. 8. Dry skull preparation in group 5 shows severely
deviated nasal bones to the plated side and nasal depression
of plated side.

Ll SDIYE 22

Al 2 3 472 539 3 HHFIEHI B3t
FRFEAANE FEBor nZA FH9 27
3} F5(trabecula)?} &

o vE ®e] FAAA 4l
AHFig. 9A 2 9B). ZTolAN FAHE= I A
g7z 24L& nNny dASA FAHA Ao,
Z29 Afz3 e AXAErt G ZEA FE(osteoblast)
U 5-Z 4 E(osteoclast)d] FEZ FAE YA THFg.
10A). ¥Hde] F&goz aAANY A 2, 3,4 £ 5
8 FEF FHeME FAteld] BAe] FH Fot
A1, 249 HAH2AY AXEErt won 279
AEL7Ae ¢ko] FREGT, T TL2ZNE H
d=E "ATZ9 AME A2 woven bone FHo F
BAE F4H0 YA dFATY FA2 #F
g2 kck(Fig. 10B).

Fig. 9. A, Microscopic sagittal specimen demonstrating normal
nasofrontal suture area from control group. Stained with
hematoxylin and eosin; magnification x 50. B, Microscopic
sagittal specimen demonstrating thickened periosteum over
nasofrontal area from sham group. Stained with hematoxylin
and eosin; magnification x 50

20
N
=
3

)9 SA&AY A 2, 3, 4 2 579
A&xE 427 paired t test2M BlRBHAE ¥ 2
BAE nAsA gL FHEY FASAS 1
2.z0l AZANE 7zt FEE paired t testEH
FPL o vF FL Astue FAYLE fF
o] ztol7} YUK Table ). & FuHe 4ozl
S(A 2% 2FEW 2 WAE A 3AS
A$(A 3, 4 2 57) EFolA A FH]E7H (frontonasal
length)® 4+2+A %2 742 (lambdoid-frontal length) %
9] A)AAE)(sagittal distance)E RT3} o)zt §i
AA 7 #BAEAF (coronal distance)?]l ¥F F& A
Zd w3 A 3TAME FdsA o "R < 0.
05) Al 47 2 A 53cME FIEA o FAH0
< 0.001).

(o onl
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Table III. Measured Distances by Direct Osteometry on Dry Skull Preparations (mm * SD)

Fronto-nasal Lambdoid-frontal Width of Midline
distance distance nasal bone deviation
Group 1 (control) No deviation
Right 422 + 1.2 51.0 = 14 102 £ 0.2
Left 420 = 15 51.0 £ 18 103 = 07
Midline 393 £ 08 5.0 £ 13
Group 2 (sham) No deviation
Right 431 = 11 522 £ 12 96 = 0.3
Left 429 = 10 51.8 £ 1.1 94 * 0.2
Midline 403 * 09 55.0 £ 1.1
Group 3 (nasofrontal) 2.0° deviationx*
Right 417 £ 10 508 = 1.3 98 £ 05
Left 419 + 08 506 = 1.0 97 £ 05
Midline 39.3 £ 08 535 £ 1.3
Group 4 (nasomaxillary) No deviation
Right 407 = 1.1 498 £ 09 82 = 06"
Left 413 = 1.2 485 = 0.8 9.0 = 08
Midline 439 = 17 552 £ 1.2
Group 5 (both) 52° deviation*
Right 415 £ 0.7 483 = 1.0 83 = 04"
Left 408 + 0.8 485 *+ 1.2 87 £ 07
Midline 386 £ 08 528 * 17

“ p < 005 = o p < 0.001

Fig. 10. A, Microscopic sagittal specimen demonstrating normal suture(group I). Stained with hematoxylin and eosin: magnification
% 200. B, Microscopic sagittal specimen of nasofrontal suture(group III) from 22-week-old rabbit demonstrating complete fusion and
no evidence of a suture. Stained with hematoxylin and eosin; magnification x 200.

MEY e FEE MAFIEYT 1AS A 3 s9Hp < 0.001).
TAME g HlE] vjFe] $502 2% AL

felatA o FReF(p < 0.05), MIAFZEEY v v. 1 %

FHE2RRE BD 1AW A 52AME wBo] &

Zo0% 525ER O ¥ol Hov, $AYoE 9 FAGEEFES FAAREANY L WHd 9



Ag Aol weA o, BA W F(malocclusion) 52 7]
53 ook vlAAAAQ R g HAFH Aofr}
A& W A HW, olF FAH Feje FAFUL &
A A wge AHE Fr2s oYl HANFH FHE&
ZoF7 {8 7] e Axsn o AF3V
Aol X FAQAESES & W dxF9 v, -
F 2 Axg 1A Fol FALHEE ARl 49
o] v AoE ofdn T ATE 3 Utk ¢
7bed) S & (skeletal fixation)d F4HIY A
Fate] ABAFL Wy FaIH, T LA
of ugl Ao} FHAAEFEY FAE 5TAR T
& £ gvke AR dAs T AAE 1A
BleE XoluHdental occlusion)E EAHHLE FX
e Aol FAEY AAFAY E=Fo] dAnkn A
A7lelH, AFH R FAFY oA WIHE
A HAth EA SAls ¥ 31347 (external fixator)
£ )83 AR Heludgs HA3] H3 FE
o RAANTE ALAGE o] &3AUAT FU|L FF
slof & B oflgt nA/E AAJYE W A3}
B @4l YoM R uA7E F712 © dio]Fo]
of 3t EHTo] Ut AR dAE L=2EE A}
£33 e ZEHdE2 ZHNE o] 8% E0nA
(interosseous wiring)®] Al712 ZAxg mAHe] 7
53 AAel Fo}F(endosteal migration)o] ¢]%k
A &4 990 vk WA dAE 1569
Be NZE F4%(metallic plate) 2 3% WAHmetallic
screw) & o]-£3%k A7|2 AH]AYA =2 UHE F5
goz AN&FHA AFE vitallium} titaniume] F
2 AHeEH3 A A3 FE5B FHelEH F
37 Aofel & AR o] Follrh #H = polylactic
acid$} polyglycolic acid® e &4 1% B(absorbable
plate) ¥ FFA4 VRAIZE AdEe] 2Ejd#HE 34
3 ZF£3% 2 FHUAY BAHA Fels ¥ F
A7 Aot & AES o= AEE HEAY F
A AT F&T vF] B3t 27] Qi 5
g 58 =8y Holn &% HFo] Fr A% &
o] A8 FolloA v dA] =2 H A (tissue
glue)oll 711 21 gioh

FAMHEZANGEE AR RS o FAF
WX G #3 d49T 2 AgdTe OeH
2t ARE dx3 ugd @2 472, dEH
Bardach 5(1982)eie] FEA ] 2J3tH AH o
DE Feds 23E | deyd I1FE EF9F
A8 Aoz g0l Eole FR dxF& v
&% A% BtE 9 wMETFY F FAWEE

(B hu

(midface bone)®] AFo| Asjdcti st} ol o
ZA dg] AL Fo] d¥E FFEe HLEEAY
(periosteal vessel network)S A AA A &
Foll 4FgFE vR7] gEFolttz EX, FAJEEF
ANME FFAle] opd BF(membranous bone)E A
ZFPE& v FAF A 93] #FHME 7]
131}, Bachmayer 5(1986)32 Crouzont¥ & Apert
FFTAA dEzo] YNHLE o4& AP #F
g E dozitki Buda, Ousterhout$} Vargervik
(19864 & Zolstd Aolr|e] FMAR 4
& AdEe] AFFANE fEddn Aok ey
Muhlbauer(1987)5 14 olAel <repdeitaZ A
< (orbitomaxillofacial advancement)-& A]3& 30'3 2]
FAE 5A7EA] F3 2AN] BGE W HEES) A
ANt geE Rudtgnh AA, FAMHEEES
o2 AFe ohs o] BFAE JtEAE 2FPE 9
E4R Aol fFo BIAME olBo] Wk HHAFE
B Aottt &8 Fpremaxillomaxillary  suture)!?
olu} #EFFE FHzygomaticotemporal suture)$E F3
(synostosis) A A& Ao FfHUte Ravt
£ W, Munro(1978)8e sjX| A ¥4 Le Fort I
AFEE FPAE o A2 g 239 o F
MAHEFo AAFes #FFE 4 Avhn Yt
Ae 27 F€& AEsA & 7 871389 oA
¢l F&H YALE o447 Axng g FAF
o Wxle g #H RAe=E McCoy F(1966)20

FIHE AYT Lo} ANF FHA HET H
Ang nAE A AT Ao JI¢E FA &
=rha stk 23y Resnick 5(1990)62 A=

32

i

5-8%2 FAHF FolE Ruslsen, Losken S(1991)
a2% AN DAHZGME FAJFES Fo|7t 30-40%
U 2w g4 e 1% =R #A
7] Wl A A g FF Fert 9
F E2 BAU HA g By olg FE2H
o]0 ¥& FHE NEFHLZ {A3] HIME
F&Hoz uAsE Aol ¢ FErtar I
B AgoAE 478 3 JIEE ARE A3
A, 7FE T A (cranial base)d) A UAo] A
I AwtR o R u|sdty] o], o] A7ld JtE
FAGHEIEFo] g8 g B9 ofyg F2Y
(perinatal period)o]7] W&o 7} F7A3% Z33=
Al70)7] wiEelth, $£AeR AR ofE ZEE
o] F3 BFA ARl wXE FFE WA 4

gAolct FAAY ¢F FEL AF 1-205¢) A
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A A Hube] gAFEEH HE HE RIS
F 15 A3 70%7F dojviez B AdeA
goz AFY 7izte] FEIF FAA ERE A=
HAFZEET v Eds Addstd A5
o}, B AFEFE S AT 5 F % $H(frontoparietal suture)
Bt} 5ujo]At uu].a &x g AAscn gz
B AFgdqA F&Hes nA}T &Y 1AHI}A fe
s %ﬂ]—“ﬁii Has] Hets w v & A
atne TATALE fFo Aoy YUAT, &
A FFNAM HlFo] FET|E AT Fol e B
Ut olE} nAZY} HogE FE AL B w ALY
nHe] FAZ JFE VA= RS FH vt A
Zvge}. Yaremchuk 5 (1994)#& s
T AMSE 4539 =9 d#e] doka e
B A A7t e £2F35TE AR
g 4% FA7t vgRd Rz Az
Marshall 5(1991)52 A7) AhdA e & A%
¥ (coronal suture)¥ WIHNFHEHE 7t2AE FF
He 2ZPYL 9 FFH 4RI % sclerosis) = A
I, F45U0E 1A FH} nYGA ¥ F Al
o] ¥t ol Uew, F&H}o2 AT Fov I
F4e] FAdva e, e £ JddAI) 49X
3}“ H| &35 AAEo.
B AgoMEe 2F&%0 T AR Fo:=

n] ﬁ}ﬁ?ﬂ 9k HAMA ZFA A (compensatory growth)
vlE £ I JAFL FAHE f9He] e
o2 YEwth Wong 5(1991)7& &%= 11
3 JtEZY e ‘%‘15}% 7133}9&’ Eﬂ A%
&9 wgfom FolE
‘”o‘: 2E BAAHLE O 7‘—‘1"1;‘]3}4— At
o] Aofjd wWake] F£AHIEFo 7 FAAo] T .~7]-
gozH Fo F2 Holzn ol Hudd o3
solus T/l cranial cavity)®] &4 ol #8317
A8 EfAY 7 AFgog HAH AFse A
< olXo|t}, & A¥HoA AFHTo] AI ¢
3 REHoE degle AWE YEhd B9t AN
tH(Fig. 6). °]¥ &AL FEBY Fo]F(endosteal
migration) & 24 Marchac(1901)%& AFZ & 2F4%
o3 FHME 1A(RE W AFETe] IWolF
st FEUYAL AFHe v Ado] ez
FFZoMe 28487 FEUAE AMESHR] T
& A v lvk AAZAX A ¢ Age 7
EIR R 745"] ol YAFHE doFte =
e gAY, F58F 5P A VES 1}
A Hde ]% AAH F= A Foe A&7 o

l‘[‘lroia

O

JEUHQNL,>EF20E

O

o.,_,

s

O

o

¢

I th7 o] o] FL Enlow(1981)29] "AdAA
(growth theory)"2x Ad™e] 7ledch AAAdo)w
FAJMHEZE 2 JYHAME Eo] FFHAN oA
e 3] oA Fo Aol PP
= Aelth. a¥BE & ugF 1A% %“'—‘T‘“’r"
FP& o3 BEIA Hu F
22 S0/ dv = & @?301]’\ 7449 F
WolEd= w2 A 3, 4 2 57 BEFA &F
&yto] 9 Fnv} xF E&Ho Holx: 278 U
B th(Fig. 5, 7). °l& Fearon $(1994)%0] 4w
= "24% LY(plate isolation)” BAoZ, 2L
iR ofgfe] gl FL FFHA FARY F&EH/ F

&

W) ol FXHWA FEBo) FH 2 e
28 2% wad

Wong 51917 A% Fol8 Zol7] AsME

F&uo] 2719 J%5e U Hele H5d @ w
g AAsY, F44 1A B(resorbable plate)¥ &4
A4 UAE AHgEE Rl Fga stgnh ZEy B
Agold FHEE o83 BAHA Tt IERL
23209 FEMIEY Ausl ngstd & &
GRS © vlF Zo) ZrldoE: FAF Fst ul
skatmz WA AgEe] o ALY wAY Y= F
S AR D FRY YA 2L oA ARk
= AFAA ALFHen Y A2FSEY FH
ANe gz AdE Bud Aow AZHEd.

V.2 &%

A

ox
o
gt

7] 7}24 HAFEEEt 3t &
SUALEA AxstA nAs] 27 &
Ang Aol wax F

4
ol viAle Gl de) dotrgke w

I A T
do B 2 Sf
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ox H ﬂ

o

.
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o
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oz AASAY FEHAL WA
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FHoME oy 571 o FAHH, 3% F
ZRE BHH Bo2 FHF] dojUA FF Fo)
A2 FEEAT

3. A" FAZYAM A 3AHL Yo Fet
AZggel s £33 PgoE ngH Aol oF
ot HAFRIFRATAME HZo] EAFHoR
F95A o "Wded, vAddEd gLy FAnA
TAAE FASA o Fooh 2y AldAR Y]
st 997t gtk oy AdE FEE & 9
AAEF7IE 2 g dis) A7l =7 ¢
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