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Comparing Growth Rate and Strength in a Rabbit
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Multilayered cartilage graft has been clinically used
at tip plasty, total ear reconstruction, and cleft lip nasal
deformities. Perichondrial flap or a free perichondrium
has been also commonly used for induction of neocar-
tilage. However, the influence of perichondrium on
multilayered cartilage graft to strength and growth rate is
still unknown. The purpose of this study was to compare
the strength and growth rate of different multilayered
cartilage graft and to present the most ideal model of
multilayered cartilage graft. Twenty New- zealand white
rabbit were used. Triple layers of cartilage grafts with
various perichondrium were inserted into six separate
pockets in paravertebral region of rabbits. The grafts
were grossly and microscopically observed on 8 and 16
weeks after grafting. On gross observation, the grafts
showed marked enlargement of three layers of cartilage
grafts with perichondrium compare with three layers of
cartilage grafts without perichondrium In histologic

examination, the number of PCNA-labelled cells were
significantly high on three layers of cartilage grafts with
perichondrium. In conclusion, this study suggested that
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triple-layer graft of cartilage grafts with perichondrium on
the outside of triple-layer graft has strength and an effect
on chondrogenetic induction by the perichondrium.

Key Words: Cartilage graft, Perichondrium, Onlay graft

N Fog o} ojAste FH 0|4
HAAYE 9 Lo]Fd tig o
AP A HO AF Ao 44
Ho = Jdg AL ¢t Peck S'& 1983 vl HA Y
<o o7} &S o83t FH o]AE AP oy,
Blackwell 57 & HHPNA v AF A F
28 /\133'3}214 AT, YubH o2 AAFel A
F77t He vAe] gtk

dF Ag ¥
(multilayered graft)e-
A A, o)A T g

3 EL‘W] st AF o4 A LS
ol4 e Egdte] o] F9 FFE Folx 2 AF
o AAE freste WHol AHEEHAT AFHE RAA
71 A$ 4379+« F71 A7 (additional growth)o] 2]
3 NMEL AZ Z2Fo] AAHY, dFo] o]Ag AFo
A BT F42 292 A I
ae AEEE XS FH IF ol #BI 2y
Are fARen, dF9e xdsls Yo & xjo] ®

Alshe Eﬂ At

7L XM=

PARE AF 2hEe) A Lokg Helel W se
(New zealand white rabbits) 200}2] 2 ¢ 78 glo] AH:
staom AR 5ot FU3 BAHY AR E ARSI



)
ot
8
ol
R
ikl
n
tlo
o
o
)
ofj
o
r2
i
9,
i

L}, Alsjur

s2aocH

7VEE F437] 6N ARE %7 & Ketamine 10
mg/kg, Xylazine 2mg/kg, Acepromazine maleate 2
mg/kgE ET vIHAE 5 3E & W FARY
stk 7HES A7) 2R, o9} vl g
€ 73 0.05% chlorhexidin gluconate(hibitan®) o 2
Benzalkonium chloride(Zephanon®) 0.2 AE3dte B7F
BHE FASGAT 7IE o)/ 54 AAE o= e
HA woke) drhd e wet A=stn o) s2g A4S
Fol A8 2% AatxzA s A dFT FR2RY 9e)g
H, dFgol] AE 713 & F9 7] A (periosteal eleva-
tor)2 o[/} AFERE dI%e A

AEE AFHT Fol o)) dFolM 1em FA|(punch)
29279 dF 245 A A & 9 V‘(Tri-
ple-layer cartilage graft) FejE 7w o8 T2 [dAE 4
FY 2H02 Al 5L, 1F IINE Al o) 4T A4}
olel AFTLE WG, 1F oA = dE ey Zi} B}
2 AZEE MEF F 5-0 YAEo2 B3
1A h(Fig. 1). &5 F9|(paravertebral) wjFo A
B 0402 93 0 ABY 2T sl 43T A

%o EA(marking) ST 5% ¥ 8%, 1650 FEZ

i3
_[El

rﬂ:

N
d

517

F% B 8%, 1650 HRolA ol 4ES Aol ot
3 pde A g0z 14

H 33t 1, PCNA(proli-
ferating cell nuclear antigen)& ©]-8-8 W22 3}53 4
42 53l 34 A 92 ALY 48 SPsA0h

3 EHE 2A

F% F 8%, 16570 ol AAF 9F L AT =
ol vhal %ekd B2 AR T, WA B TS v

a1 BAMsigon ANOVA E74] BAS 9. ANOVA
de 5o ool g
Baas vlaste H A ‘5‘}\_ AR, $As
SPSS 11.0(SPSS Inc., Chicago, IL)& AF8-3153 3 P-valuer}
005 mvted W) EAA ofust itz é«]o}ﬁit}-

(analysis of variance) £4F &

lr rl

£ A 165904 Al TEZ AR Aolg Rl
2F 1o Hls) 2% 1, WA 4ol § ol Rolzee &

oj| A& 719 A
o wa} =758y dZute]

THE o4 F &

2% waFw dEy

8 A (sacrifice) 3 ¥ o] NEL A3t FA, WA, A Ith(Fig. 2). 3
& 34%3, $49 BLL AP
Group | “Group 1l Group Il

Fig. 1. Definition of cartilage pieces of three
onlay grafts in three group. Group I only
three cartilage pieces in triple-layer graft.
Group IL: three cartilage-perichondrium pieces

perichondrium

|:| cartilage

in triple-layer graft. Group III: three cartilage
pieces with perichondrium in the outside of

triple-layer graft.

Fig. 2. Gross appearance of three onlay grafts in three group. (Left) Before grafting, (Right) At 16 weeks.
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'F;-' ' B Fig. 3. Comparison of mean cartilage growth ratio among three

o ' 1-8‘”39“ group. (Above, left) The mean cartilage growth of thickness,

i W 16week) (Above, right) the mean cartilage growth of area, (Below) the

.‘5, mean cartilage growth of weight in postop 8 weeks and 16

é’ weeks. No significant differences in the growth of cartilage
thickness and weight was noted among three group in postop
8 weeks, but differences in the growth of cartilage thickness, area
and weight was noted among three group in postop 16 weeks.
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Fig. 4. Pathological finding of three groups after 16 weeks
period. (H&E stain, X 100) (Above) Group 1, Loose fibrous
tissue interposition is seen between cartilage pieces on Group
I(arrows). (Center) Group II, More dense attachment is seen
between cartilage pieces (arrows). (Below) Group III, Tightly
attached fibrous and mesenchymal tissue with newly formed
cartilage are seen between cartilage pieces (arrows).

3 of WY e WY 1 &

< e = A s8E o8 o &
g d=vto]A oz /)AL AA3Y T, Brent'" ¢} Ohlsen
T 2 S AN =3549t). Brent”
T dZ o] A] AZute Ao #3 Hlm APolM A

Fig. 5. Immunohistological finding of three groups after 16
weeks period with proliferating cell nuclear antigen(PCNA)
labeling study. (PCNA, X 100) (Above) Group I, (Center) Group
I, (Below) Group III. The nucleus of proliferative cells were
labeled with PCNA(arrows).
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