cHetotobH M YR 42| nt &t 3| X]  Vol. 15, No. 1, 1993

7= CHEIZO) ofAfst Xf7} 0|eiBoj
28t TE(BE ol

QRYYR A3t FetEs et
MUY - YW - 9s7| - 0|52 - Ug

HISTOLOGIC STUDY OF THE AUTOGENOUS AURICULAR
CARTILAGE GRAFTS IN THE RABBITS FEMER

Gil-Hyun Sung, Eun-Cheol Kim, Seung-Ki Min,
Dong-Keun Lee, Soo-Nam Kim

Department of Oral & Maxillofacial Surgery, School of Dentistry, Wonkwang University

The transplantation of cartilage, especially auricular cartilage, has assumed a role of importance in
the field of plastic and reconstructive surgery. From long years ago, many reporls have appeared in the
literature describing the experimental and clinical results of the use of cartilage. At present, the evidence
Jor survival of autograft of cartilage is admitted. But, the results for interrelationship between the bone
and cartilage grafts with or without perichondrium is not so conclusive.

The purpose of this study were observed as to whether autogenous cartilage grafts were fixed by means
of tie with 4—0 vicryl and fibrin adhesive on the femur or microscopic findings of union state in 16
rabbils.

We sacrified the experimental animals after 1, 2, 4, 6 weeks postoperatively and made the specimens
as a routine laboratory procedures and stained with Hematoxylin-Eosin stain, Verhoeff-van Gieson elastic
fiber stain, and alcian blue periodic acid-Schiff (AB-PAS) for mucopolysaccharide. Histologic evaluation
was performed under microscope.

The obtaind results were as follows :

1. Fibrous union was formed between the grafting cartilage and the femur, nor any findings of calcification
and formation of new bone.

2. Partial fibrous adhesion was observed in fibrin adhesive groups on 6 weeks postoperatively.

3. Appositional growth has performed more in fibrin adhesive groups than tie groups.

4. There are little difference in both for new copillary proliferation and fibroblast activations.

5. Degenerative changes have apperared more in tie groups than adhesive groups, but not related to the
healing periods.
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I. M g

A7t A& olalgol Y, MBLHNA Bo] o
£53 3t ZA7F AFL ol HeF YA Ayl
o] Fojx|1, & ¢tgd & AvH, ¢ e o
Ald g713 2PAME gl £1, oje¥
EF7F A9 glod, Tgd Aol Fata, Fe
A FHET Yoz AEEHE FATTE FHES
7HA 9,

Bert(1865) 7t Hx 2 dFol4 & Bd ol Ol-
lier(1867) & oldAFe AAtedRe] AF Y (peri-
chondrium)©] ## €&, Zahn(1884) 5L TFAT
olu} A7 E o] 2A] AE E Al #3le, Prudden
(1881)2 AEL FAIgle]l A3l & F Udx
Buslgon, o2 e} Foji Atole] AE At
dAME olAx =& dige] Hu Y0,

f8 oldg dFZ9 AR FBHA z7ide
AF &% A L A oA g3 @A
AR ZAd 93 AF o8 A {7t dojdtin
AT o7 o]e] o] #r}. Dupertius T2
g I3 2% AF4FE 2usgden 4
HEEANA T 122% 9] 4FEE By Hn
Yok, =F Eisemanne 9FA%o] d&Fqte]
Wdo2RE AFA X o8] F7HdF(appositio-
nal growth) & $0+T B3¢ T o}g 2 HAYAE
AFTA L A F4], HEZF 712 5 o3
o] FojA ot FFeH?. A7t AZol 4ol B Davi-
dsone FEAPA oleF 120¢ °JFFH o
Ao} FojR Apolo] AL AFA Aol ol F
o1F& FgsAN.

Ho ool dde 4, AAgs A
AZ o]y Ho] AYHI Utk JFH22 Ko-
nigte 18965 H2 2 718A A&o] A& Al 3lo]
AFZolHeg AFHog APIATH, Brown(19
46)2 Hz22 AFH ARE FA o83 compo-
site graft® 4FH o2 A3 e™ o]Fo| Brown
(1947), Wachsberger(1947), Converse(1950), Du-
formental(1951), Farina(1952), McLaughlin(1954)
E% composite graft® BiL Q. 53 2o
% ala nasie, columella 5&] A&Ro] 1ojA A7t
AZg ¥PE composite graftE Al Fo AF
e Z YXNEEAM vAdYs R A AdE, O3
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i, 4#E 49 A9dE 5o o853 AP
25)

o4#E 48 A EZ o|AEF ] AE-& 1973 Pe-
rko7} A& A% § )2 loannides$} Maltha, Tucker
5 AYF R At fE AF olHeE F¢
#d 9% Qe APH ey o]AAE ZA 7}
F5 2 oJEYE glo] gl fFANEE T B
DY P, AA JFA o 2 Witsenburgst Frei-
hofer(1984), Ioannides$} Freihofer(1988), Martu-
kas®} Lachner(1990) %o] A7} o]d &2 3ol
oj&dgont F&¥F dBE 7T E] AN
il BaEQe ., 29 X% Hall#} Link $&
AF ol4& Fof 7] % 6—871¥ F follow-up3h=
71ES 94 2438 Aol stk Hasgt
2

ole] Mate oEE 4% AAA HANER F=2
ol HE A7foldFe] Fof ulFg AN W}
F313 WE Tl e JF 5 T i
AAE a7l Bastaz gt

I, A7AZE ¥ 7y

1. 99Xz

B A7 AL E A5 EREE AT S371E A%
AEE AF 2kg =9 7IE(New Zealand white
rabbit) £ 1§, 25, 45, 65 & 2924 & 160 &
ALSEIE T Gut AlgEE DPAIRE ARSI
t}.

2. oiaky

Ketamine Hcl(1lmg/kg)€ A FAlst] Al
o3 A7l & AX ¥4 e & 798 AR W
potadine 2.2 A 53 on ¢F AE 532 1.
100,000 epinephrine®] ¥H¥ 2% lidocaine HCIE
F& B9 B4yt Fo2dd +& YEHEE
A 2 dz3 ygE 58 FEI =N F
oldE AMFA e +3 9o] FHAAN 2cm AEY T
ANAE 718 ¥ 9723 dF%(perichondrium)
& 2% gAYWR o 0.7X14cm3A7]e] o]dIE
AFstden Sz dERE 71U 2¥ELE
Uiro] Fiole thEEF) 40 vieryl 238 5%
oldF 4L, ¢ 2cm il 23 HAA(Fibrin



Adhesive Kit, Beriplast, Behring, Behringwerke Ag.
D—3350, Marburg, FRD, ImD & 535l 0|9 24 &
Alg3tAch. ok 100mio] Al HAFR S FE
Mo]F F 4—0 chromic® 4—0 black silk® zZ}&d
B8e A3 BE £4dA AEEA g2 F
B33 Fo3 e o BH0 2 Penicillin G so-
dium 100,000 unit& ZF34. ZF YT L &F
1 2, 4, 65 &7 AR & RI9E 2F
29l =AY B g vyo] AAS o §
Holl 9% 10% FA4 X=udd 24 1YF 5%
A4 99 34T SHAA 4—6um ZHHUE T
E%2 Hematoxylin & Eosin@* ¥ Verhoeff-
Van Gieson elastic fiber stain, Mucopolysaccha-
rideE E7] 98 Alcian blue periodic acid-Schiff
(AB-PAS) 942, AAFT ¥F4gA J$EH3E A=
#&A3t7] 918k Masson Trichromed 48 A% F
38 drFe B =3 ¥g FAEEAG. &
ARTES L8 S3dA & Ade FArh

m, 745

1. 8% 137

15 &Jole] S AZ e NYAFxA) 23 &
R Ao ABAEHFH o] HIF Alolde
AezAo] BiREY AR NLF HEL o] Fo]
AA gsitt, o4 RdE Ao ¥H AU
FAERAEl BEHO UART A2T 7htolg B
FoME dFe wAo AN JUAZTEL
Ak MMISHEE 98 = Gy AR
Y& Ao g A= en e AgHo &
Aol QoA Mol AXEo 2 YA
AR PAS Gaddle HEFHo] A€ AT
F2 98 9¢ Kol £57 Xt T
o] oA UATHTable 1, 2, 3, 4).

2F I @EAEH XNUFE Aol HA2A F
2lo] go] UelgT, AF AEFHL AA HEA
ol ;WAL 159 & Aol7t gldied, =%
OJERHEE W H L o] AAELE P T4
AEDAD JENEE BYon AFzFHd &
FFFY A3 = AYF AL o]FRAA
%9t (Table 2).

47 D AAFE o] glo] olHdE FHo] Az
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Table 1. Inflammatory Cell Infiltration According
to Graft Type and Duration

weeks \types Tie Tissue Adhesive
1 + ++
2 + +
4 * +
6 + +/+

(+ <+ : moderate, + : mild, + : trace)

Table 2. Degeneration of Chondrocyte According
to Graft Type and Duration

weeks \types Tie Tissue Adhesive
1 + +/+
2 + +
4 + +
6 + +

(++ : moderate, + : mild, + : trace)

Table 3. Fibous Tissue Proliferation Accroding to
Graft Type and Duration

weeks \types Tie Tissue Adhesive]
1 + ¥
2 + +
4 + +
6 + +

(++ ! moderate, + : mild, + : trace)

Table 4. Capillary Proliferation Accroding to Graft
Type and Duration

weeks \types Tie Tissue Adhesive
1 + *
2 + +
4 + +
6 + +

(+ + : moderate, + : mild, + : trace)

Qatp AFo] FAHNLH ATHEL] A= QL
A2 Az ko] PASY 45} Verhoff-van Gieson
Qo] TUF}A o]FolxA] R FE o|HHA
Z9| FA4R Ueldtl. oj4dZe 2F9 & 9
giglo]l WARd FFYL v YE Y HFIGURE
10.11, 12).



67 . YN olYAZE A3 WY YH=
HollA AFAE7} BASEH7 AN mAEB
FH o] ol XYF Alolo] FLAA Solo}
Ao o] HAZTL M2 23] EajstolHA
AEHEY 7Y NEE HAL vostA e
on 7] 1, 25 E0% o] 3EH o eyt
(FIGURE 13, 14, 15, 16).

2, ZXHEH P

13 o] YA ¢k IH XY FAelolle ARA4 ta
(fibrous bridge)7} ©lFo14 AU F4A A,
g ol £hdo] o] F99 AF WARIA
Uehtern] AduE I gEaFT Alole HAR
39 F4e 2T RO HA vepto gy dZs
o]4 R AxAFoE R} B HHFH F4o]
Vel dFAEAET P20 BFPFEYG
®Wol & 47T ofF A2 NI Zo)
Y AYENE F3L FEEA Fon HRIH
olE¥ AUME R QYN EEC] FHTEE B o]
olEWhgo] YT HL o] 4R HHdE 1] Bont
Verhoff-van Gieson, PASE 49| ¥AK9} T4
o F9€ 9 1 AXA B} ge g
H9cH(Table 1, FIGURE 5, 6, 7).

2F I AENEELS 7Y EE dH¥ez o=
A3y 71E dEAR Gl AFHUL T
A4 A (interstitial growth) o] US-& A&

oA} RUEAlole] HRAVIAE 159 &
ZolE HolA Qtoy dRdre gHez
AE o] B FUHA AFHEE] o] 44|
FHeA JowA HAy Aol 1FHT Bol &
FHQUch. =3 SHAFTEo] GFA T FHoz
Aol B BT Ao MEF o] o4
FolA Jelda, PASEHAL 1FHD 238
Zag o1l el(Table 2, FIGURE 8, 9).

47 D AUEAECE R4Vt HARANA
AZHEZ AZHEH REE F7HIFe] dEy
Kon AFuEde] AFTHRXAA B o
FAAEAAE BN o] olEgNkge
ALl GAT o] HAE T NPT Alol9] HHEAEE
A9 91 YRR ol FojFor AYFTHEYL
AN AEFM T WAL 259 & Ao)7t AU
(Table 2, 3, 4).
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6F ! 6FNME 4FTH & zlolglo] o]y AZ
€ AFEAd o3 Mol o)y} g2
el AFEFY F40] ¢FHET ¢ B3ton B
FTEDG ARG 7tuRgd B4 Fe]l o @9
FHAR FEHY 4/ FFo) sledM a2
HE vjgo] ZEZAI WAo] AT EHZ
o)X e]FojHTHTable 5 FIGURE 17. 18).

Table 5. Appositional Growth of Chondrocyte Acc-
roding to Graft Type and Duration

weeks \ types Tie Tissue Adhesive
1 + +
2 + +
4 * +
6 + ++

(+ + : moderate, + : mild, + : trace)

v, &z 3 nE

£ AA 9 4EL Y¥4#(Fibrillar components)
o] #A Aol tet 2 A o2 {# A& (hyaline
cartilage), B4 A E(elastic cartilage), HHFAZ(f-
rocatilage) E2 UHth. o|F Wo] ARy £
3o AA A Fdo] FHT Ad B FEE
fEldEo] AAda, #AEFH Hlxdhd @ge
S HE Theke @A F L ¢ol(external ear)
R o]7t(ear canal), ©]#(°]§, Eustachian tube),

‘3] dF(epiglottis) & T35tz o). £ 4

FEEL FEAES eddESH 2 NEARRE
7FA o 83 24§ collagenous bundlesS 7t
A HFEkYBol} X EF A (symphysis pubis),
AdFHYG F& FAT AP

AtAZol e Be A7t g d=HE
AASAY, g€ 7IER YFEANIYUER, €
FAEA] 59 o]4A A& sty 7tEY |,
WA, guinea pig, /N & ©183ld A7 AP
Row oA E Hatxon} Z&u, &HW Fol
o]4lgte] o]4x| o] Age] tha] Ao, 1
A7} dXHR R st o3y EFE
o]k,

AF9 4EY % AP FIMe o9 LHA




Hippocratest} Celsus, Galen ¢ 217 9lgler
42 AN R A{FFELe @ 2ok
i, 1798 Dorner”}, 18151l Meckel® Pauli
Fol 98 389 &3F AL d¥3es
Endgen 49 A7 2 AERAAE Aol
YojuA] FUTHIL AU 2™, Redfren(185D) A
TOE 5ATH oldEY XN/FHFE AT B
Ber i3 2] A&RAA AP AFEY
7R ol A efzte] MEEHo] Ytm FPAT
FRY dEL WA R3AGRH. o] F Bert(18
65)E FolX HZxz fu AT olY&E IR
Al AFo] AgYE {AYE LAY, 0l
lier(1867) & APEBANA AFo] Y¥HE HA3}
7] Sl e dE%e] REAE o glojok Fja B
2P, Zahn(1877)& €Y FFo] FTHI X
X AF APl Bdvhe B1E Py,

28y Prudden(1881) 0] dEFgo] glolk o4
AZ9 HEYHL {FAHY ARG} MR
Hazh R Mandgen, Davis(1913)& 7
Soll w2} olAAE FARY Hege F YA %
AE AA o F3te] F57t FAH UG Basiyot
108 o]F Nageotte(1917), Nussbaum(1918), Le-
xer(1925) B AM2E AZTHE F4 2 YgHHo)
o3 Bn 39.en Mannheind}l Zypkine Ao
ddolae] YFHL F7HAI7] A8t AEehey
FEHQ AA7t glojor g€dka E5¢ F4E 3
HTP®, Loeb(1926, 1927)& ol 2AE <llF Q)
o], “syngenesiotransplantation” ©] 2} s8] 3-9] o]
A H o] ¥ Ao g 2ANE-& B3] o™, Borst
(1928)& 4F AL A%y ¢ PHIA 48
ol ok P, ol g dF thekdt X
#38& gol B 98 £ AYolMe dF4E
AAG e 1AFE $FA0) oA TR
o830 9 + Je dEIZ o3y HF
657HA9] Fe Tigtolient ojAAe] gEFo
FASAN Ao WY zgol Uehtg BT 5
At

g &4 REAQA ARFAH A Mat-
suok$} Mari, Hass, Ito $& 93Fo2 RE HiE
A AR 229 F2ol A A FHHF L, Sig-
gel¥} Fisher & AFME 249 AZTEA o3
Af-AAo] o]FolXtn YL Loeb B A7t
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AZol4T EF AF ol Fo] AZol g}
ol 4EEL ¥ fASAA T A WS Fe
AE QEoA Hol& BRATIT sprpea-m,

Key$t Shands(1931) 5& A& =3 dZz
FHEE VHEUDL Peer(1939) & A7t 5AZ o]
AF AR e A7|2 Aol YS-g BAHEn
Dupertius(1941) & ©]2]€ oj@ QTN AA 2
a714%e] UREE FFsPen dAz wgY
o 542 o] 83AUN®, Peerst Walker(19
51) §& AF oA &F AYo) ofd HHA A
o) R o] At Ho] o]Fign 38}
92 Laskin® Sarnat(1952) 5& A &-2.8 o]4 g
AE9] dA(metaholism) ol Ha] M&3QcH2.

2 d7oMe dE9E o4 A walF oj4s}
Ret BT o4F 4, 6500 o4 ol9g]
SHAZE WA HARAA dEIZoE AF
A XY F4o] A AFTHILY F2]o] AFqto]
LFAo] oldE ¢ # AN AT E AA
St dFto] PFAHo] ofdE ¥ F UL
AIYUNE AASGE ASe UFHEE] &
EAEE ESHAGI AR EH I o7 ASZFH 9
YAGFZH o] oyt Mitagte] dF g2 o]
U AZA X2 34 (metaplasia) ¥ F+ Yotz F3§
Hall(1983) &9 W43} AXGT ALRECH.

Longmire(1954) & 2E F7/9 A7t 4F <1y
Ae ZEd Aol T Q4FNEo]l HA AU
vUr F471 H3 g $52 1o 883 4Ho]
A9 A gettn dAY. Billingham(1954)
< AZolAFo] FAASIMEE Ful2 AletA o]
BNhg-& JeEA 20, Gibon(1955)& |F X
FARE AZAEY F4 € Ao 2RE &
AAZZ ] Z, @ AA ] g A BAR
FEIH P2,

ol g o)A Te] UYL HI ¥ dgeze
Hematoxylin and Eosin, &3 4% 32 27|
9% Verhoeff-van Gieson¥, mucopolysaccharide
ol & B 7] 1% Alcian blue periodic acid-Schiff
(AB-PAS)Y %ol 2128 DePalma(1964) T& ©]
2eF duizke]l Mucopolysaccharide?t ©]4 A2
e 39 zFdoz WA UsHA HY oA
gri, Rz fAe 990 Eoka s,

B AFAME Verhoeff-van Giesong4-g 3k



SHARGNE B e olyAe FAR
99t MAR oA FUSA FPEE EHTh
Ao g AFTMEY] HEY(viability) o) L ¥
At o]HAE FAHR9] FHE & /MAAG W
AR-9] o] e AE27Z(binuclear lacunae) ol &
ME7} ol Eisemanne] Q7oA g dAFo|4g]
Ae FHZ2AAA Y Hrle SR ) F44)
o3 o]fojche 27 IXPcin AlgdTh,

FHAZT Aol T2 AZTHE 9 T,
ETHT EE e 9F42%, 4FJY ¥E=E
57t o2 XA loanides$t Freihofer 5&
HHAE o)Aie] FAMAE el & Utn
BR3ded olfd ¥IE £ dTdME BF
HBEE F UAAR PASEH wE ofdFule)
FAAGFR7E Aoz Jepded 4, 6577 ME
A9 Ztel7k QAR 271 1, 2F-Fol| AT 2 HEA)
EXTol TR ¥ g F49N3E Ha He-
matoxylin & Eosin g44o4 WAJo] BiF 2
7Ivrg-3t A8 QRSP

#4449 EAed dXE2 fA=YEH Iy
(Georgiade 1962) R <%(Narang and Dixon 19
75), AF N Z(Proplast, silastic) 5°| o]&=
AT et SEAT ¥ YA A T 1
€2 Y #A1HeE2 XA Fupse, vt
ol o] &L o}F gol AHE-HA FAAT 1992
9 Yih $& 2173 9] xH(30#H) oA R o] 3¢
o|AEF FFAtolo]l HHA f-Eo] Hol Uz
A% 39 9 viRE HolA] gter] = EHow
dE AESY A ¥ EAS g, 7120 ¥
F3F 3 59 A0g d4E Jeilen, 7
B4 (23% )0 o] &34 L Mucopolysaccharide
AL ZANA FASE UERe] o Fx o]y
A9 /el F4HA UEE & F AN =H
AF AXNEE AAY £ olAdSE <27 4199
A B Zxo AEY F4 % FUHE AxX
o] FAHAL o ENHEA KolxFo] Yeht
3 4% AxE Rustgo.,

oF#d YUHAEF UAEERA A7} o]dEe
FHe2e o|HAE FHEG A d& 4+ A
the AF oA 2RIt A7vE fA d@E el
HEE F UEE ¥ + glod #IAF FHWANA
Hgdol AA dojun oAt FAY REFHY
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BT AERE B & 5 Avhe oo, a8y
7V 8 diez Zaste] {3l dold & glon
He od KA WAY BHOE silastic
(Dow Corning, Midland, MD) 33t A41EL 4¢%
23709 B AYE HRA fFe BaAHA
F3 et & 979 EHE A3de o4 o
433 23 FF oF R €Y Axz 4@
HAE2Y & T8 dolRed AU, & A
TAA EF 4579 654 AUF BEF REAHQ
AR f3e] @E=EAUh

olgE e AFEW ARIAl nAg #F dF
Bae A9 glevt loannides$t Malthats $8 2
Holl X F944 prolene 6—0 FIE 3 13
AlggElon oluf o3t nARPE YAHoR FHFo
ol 4 WHAE WA & ANe™ Tucker T F
Mo 24G €& FAE @27 ZHd 2y F
Rew At nAPL A ggkont At 1YL A
;g.s}_ﬂq_la.za).

Salters} field(1960), Glineburg(1982) & 43
YUzte] 3t Aol FFA X R HFH Fo)
USg FRIAL o]dF] HAARPL MET &
2o gFFTFN AA d#EH o Y& By
®, 238 o] 7ItELe] ME PP Jol=AY
DEAZES FET 230l YD BHEFA9
HA s Yol & Ave A2 2HFA) o
FolZtt 1 Murnane® Doku §°] BT 3o},

£ d¥d AH8dE 23 H3A3AE 1949 Cron-
kite®} Tidrick and Warner 5°] A A &% fibrino-
gen¥ thrombin®.2 TA4E HAAZ dzzd 3
44 geE 2PA % NYRE, BE ZAYE
4 F& JYeidle 548 AN 23] tHEsin
7149 =3 &40] glon olEukgo] A9 gl
e 3dE 7R,

FF oldZ Y 4R uXERY AYPH dre
F0 B2 7 B2 9 J3FEo] Qlojot ® ez
Atz €}

v. & g

Axe d@d HAEF ol4¥ F e At ol
dEe] Fof i vkg-g Yo} Huz} 7hE9 UF
ol o] EE o]y en BYe R 2HHEAAE



o]l 4% dF AL NWIRAZL 1F, 2F, 45, 65
¥ o]dE3} YEF Alole 2NHe-& FAsA
oL 2 28-S 4t

1.

2.

4.

5.

2.

8

by

ol4 oladEd BhEF Aloldle A WA 2
F5U A4F YA4o) glo] dRxHeE &Y
#e At

ZYAHA YT 4F 9 6T lHAEH
S Z Afolo] REAQ /4 FF el Tk
olNdE WaARA] 7ML 650 =
AAA AT BY TATRT BRT-

e 34 R AHEAZ FHL d¥LTe A
o7} YAt

ol Fe] WAL BTl 2IYPHA AT
Hr} 27)o) A Bgto} ol 717t #dol
un.
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EXPLANATION OF FIGURES

. Photomicrography of tie group, 1 week. Cross section of auricular cartilage covered by dense

fibrous tissue, but no calcification, absorption or bone formation was noted (H & E, X 100).

. Photomicrography of tie grop. 1 week. Brown colored homogenous staining for elastic fiber

was noted, but especially strong positive at peripheral margin of fibrous covering
(van-Gisen, X 100).

. Photomicrography of tie group, 1 week. The blue-colored collagen bundle at fibrous tissue

the grafted materials was noted (Masson trichrom, X100).

. Photomicrography of tie group, 1 week. The red-colored for mucopolysaccharides at cartilage

matrix was homogenous stained (PAS, X100).

. Photomicrography of adhesive group, 1 week. An abundance of fibrous tissue and inflammatory

cell infiltration was present around the cartilage grafts (H & E, X100).

. Photomicrography of adhesive group, 1 week. The blue-colored mineralization at chondrocyte

matrix was numerous (M. TX100).

. Photomicrography of adhesive group, 1 week. Red-colored mucopolysaccharide at cartilage

matrix was more than that of suture group (PAS, X100).

. Photomicrography of adhesive group, 2 week. Blood clot between grafted cartilage and compact

bone was noted (H & E, X400).

. Photomicrography of adhesive group, 2 week. Destruction of chondrocyte by mononuclear

cells was noted (H & E, X100).

Photomicrography of tie group, 4 week. Proliferation of chondrocyte auricular cartilage was
noted (H & E, X40).

Photomicrography of tie group, 4 week. High power magnification of Fig. 10. Many of new
cartilage cells are irregularly arranged (H & E, X100).

Photomicrography of tie group, 4 week. Active proliferated chondrocyte at periphery was
for mucopolysaccharide was rare stained (PAS, X100).

Photomicrography of tie group, 6 week. Capillary perforation between graft cartilage and
bone was noted (H & E, X40).

Photomicrography of tie group, 6 week. Rare area of chondrocyte degeneration was noted.
and peripheral placed chondrocyte were active viable (H & E, X 100).
Photomicrography of tie group, 6 week. Homogenous stained red-colored mucopolysaccharide
was noted (PAS, X100).

Photomicrography of tie group, 6 week. Peripheral active chondrocyte was specifically stained
for elastic fibers (VG, X100).

Photomicrography of tie group, 6 week. Chondrocyte of grafts was connected with compact
bone (H & E, X40).

Photomicrography of tie group, 6 week. The red-colored mucopolysaccharide for cartilage
was more than that of tie group 6 weeks (PAS, X40).
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