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Histolegic Change of Extracorporeal Irradiated Autegenous Joint
Transplantation in Rabbit’s Knee

Jae-Do Kim, M.D., Myung-Rae Cho, M.D., Kyung Sik Yoo, M.D., Young Chang Kim, M.D.*

Department of Orthopaedic Surgery, Gospel Hospital, Kosin University, Pusan, Korea
Department of Orthopaedic Surgery, Baek Hospital, Inje University, Pusan, Korea*

A new method of limb sparing by resection, extracorporeal irradiation and reimplantation has several
theoretical advantages. This method preserves the mobility of a joint and avoids the problem of loosening
or breakage of tumor prosthesis. This study involved using extracorporeal irradiated autogenous joint
transplantation for reconstruction after en bloc resection, and observed the periods of functional union
and histological changes in irradiated tissue of the knee joint. This study also aimed to clarify whether the
degeneration of articular cartilage is induced in rabbits by a single 50Gy dose of irradiation at the knee
joint. Twenty New Zealand rabbits about three kilograms were randomized into two groups of 10 rabbits
each. In group 1, as control, we resected the knee joint followed by reimplantation without irradiation.
Group 2 received extracorporeal irradiation on the resected knee joint followed by reimplantation.
Following are the results of these observations. The osteotomy site showed external callus formation in
the roentgenographic finding eight weeks after reimplantation. There was marked degenerative changes
in the collagen fiber of the irradiated anterior cruciate ligament and meniscus during the fourth week, but
new blood-vessel formation was observed in the vicinity. There was degenerative changes in the collagen
fiber of articular cartilage treated extracorporeal irradiation at four and eight weeks in the scanning elec-
tron micrographic findings. These findings was in contrast to those of subchondral bone which showed
decreased cellularity and empty lacuna at four and eight weeks. Autoradiography demonstrated active
[PH]uridine incorporation by irradiated chondrocyte at eight weeks after reimplantation.

*EAAR A
BB Al AT ddE 34
adEn 53 FEeaend
Tel : 051) 240-6467,  Fax : 051) 243-0181,  E-mail * jdkim@ns. kosinmed. or. kr

_9_



These results indicate that when destruction of the

articular cartilage and soft tissue of the knee

joint is not severe, extracorporeal irradiation and reimplantation can be used with several advantage

in maintaining movement of the joint while avoiding problems of tumor prosthesis and rejection, and

therefore extracorporeal irradiated autogenous joint transplantation can be used as a limb-sparing

procedure for temporary biological spacer in the childh

ood bone tumor around the knee.

Key Words : Knee joint autotransplantation, Extracorporeal irradiation, Histologic change

ez 4kgton, 7+ 10ukeld 2702 vye] A

. g7 2 gzToR Arain, AgTe A9 W

AR Z2AF & AHEE oldes Aldsien iz

A2 AR BB FAdS FHYEA A T T2 STEE 2T UH d9F € SH0RE A

F ZERE Adshe el I gadstA Al Al AR ZALE SRIg: AlAlEld] o] 4ste] A

3z ded o WS A8E Wl F4 dAE  dIud. S 747 45 2 8l HRlElE A
A< (tumor prosthesis), FFF oldE, AW dto] #FAsch

EE ol&g dAH F AslE, O AEE o4 5 Alsur

< (autograft), AE&E A7t=
autograft) £°I
z oygde 221

D)
zZ+9] 7FEZE ketamine (90me/ke) T rompun (100

A 2 F ABESE APLE ol4&o] HTo] o]§  me/ke) T TR FAR BANAY b YA 3

A3 Shep, 3

o
S YRS 25T 5 UEY FUPAE F4o
v

s¥d FHEE 93 FEUo| JHF EEA L =2 T BYE FAMNSAT dE AFEE o) sl
s, AR FAREC] 7Y Bel AldEE FHE EE g3oR Fosin E o, HEIS
@A LA Fokol FEA A F Ads A F UEHIY AFE =E3NHG 23E 74
o BEAE 7l #Erled sk Aotk W AR F e ST §EF Fedigien, v
g WA 2A & A ggate AtRE oldee d@e shd AEAZYh £EE FHes gEF
Fg) ot A} AEkA @& A AkE AR 30m, AE2 AE 24 35 10m FAE zig-
HEE AMEle] Fo Red APE FAT JH gle saws o] 83l AIAATE d9 dEHF L 2
2 Adled #del 215 U AT F e Y AZ 714 2 Rasle 58 AAsleln, 9
g 7R A & Ak eksioh tiE dF §-9)= 0.062inch K

2 Ao ¢ 39 ES ABEA AL S o83l diE WE, QoA FEE 257
AFAEe] IR 49 EERE 29 AR & W 23S AY e HE HE Ree AT 23
#RE kst AAlstm, A WA 2AF F A AP 10m HE F SN 470 23 € sk
A o]2&-g AlFsted FHIR HIME, B AT WAMRAL T £BES T UEHE 2
Mol g4, TEY dF £ 9 ARz 27 ATE U gauzeE A T AAAFIE £
g2 W3l 2 AFAEe] YHEY (viability) & #F Qe ZgaE B S Yol YoM o4l lin-
glo] £ F9 dFSe AR AR A AVF ear accelerator TEHY 50GyE HAl wAM
B ool AA UdF AL e g 2T RAME AAE F 20 ook gEE 2 4

i

1. Aoy .

weh Rorlr

AE ThEE AF 2~3ked 7IE 20v1ElE 2F

i

97 714 2 B3 22
nylon 3-0% ol&ste] Zu @ JolglE 22|
FaAm Aeds R lgsass 2% F &
B8 Ade vhe dE AbFES BEeich ol
H
B

e Pk 2 gn B8 2 AE 29



we, FHy
OII
T
=

WE e ()
A
5 3‘:7
A
x5
do " 1
>
Oll y
_?L i
¥e 2
lo o
"2
g}
e
oo ol
o N -5
%,
X,

RO R o B2
lo
N
il

A S5 o
2
o,
fijo
b ]
of
_(‘)L
£

i

Ho
o
o

1

il

r.l

0
_?L
8
ui

@
>
L3
i
2
02
0x

N
=z

[
53]
0
lo,

A€ Ar) flste ZtEE 99t

oX,

ol R

i 8o
fla}
i)
e
of
)
4z
do
o]
of
o2
lo
fu
-3
g
el

o
ol
ok

>
ry
ijo
[~
=
_?L
2
i
=
]
tlo
1o
e
o
il
He

art 2.5% glutaraldehydedl] A243l1, 1% os-
mium tetroxideo] Fxr3e Fo, 0.1M phos-
phate buffer solutiondl] A&t ethyl alcohol &
dof] o] BTt I FAZ F 2EES T
hematoxylin & eosin(¢]3t H&E) 942 fla 1t
gh Tl B4R wge s At
dEr1de #E3 Asi
AEZE 2% buffered glutaraldehydeo] IFAIF 3
g 9 AFAZ F AFEF AHalsked 10000u]-&<]
FARAAED) A (o] 8F FAMARE) o2 #FET

oA dE3AE 9

b) Xp7jetAts AAL

B dSAEY A& /AFE HF] Hsidd
A7} Bays AAME AFstRch tiE W BEw
A dre]dl AFE 10uCi/ml CH)uridineo] #H7HE
RPMI 1640 ®=lel] 6413 CO, incubatorel] ®i<FA]
71 & phosphate buffered salineS.= 33 A3}
9th 10% buffered formalined] 38 ¥ etha-
nol® BAA paraffin A28 deparaffin
¥4 & autoradiographic emulsion A&]s}3ith

oY el Fol 352 4T WD BRD F
H&E @25l derandon A8 Auae

AN,

SWdE T A9 dEE ¢ 29 2
Astz, AL AR 2AF D ZA7EE o)
3 4ZA), 8%2A A P AALE AA 03
T Adgetom W 3l elAPAst AHe,
WA HAME Bl Bolx| ¥sith 854 &

[e]

>,y
g flo nlo
A}

0

2,
o
;:
%
o%,
N
>
>
N
3
2]

AP
ol
it
2
I-'O

N, 4

L
%
N
N
A
r.u
o rr
ji%ed
Y
rO
R
~
)
=
Ri

4 B
S
e,
Ol
Z

B
s H

2
>
>,
0_-);':,
ﬂlﬂ:
ue)
b
o
[
e,
L
X
k
FAA
e
PN s
& )
B ows P

MM R o
o
£ K
I
-5#‘ 2 N R

A= g3 Hsl
B (Fig. 2-A,B).

2 AZe R 9 Ao 2R F
R Ao H
7h #E
Z79 £3d dEU TN HAg A&
lacuna %ol AFAZ/ T4 Axd 2 A& 7}
Az en, dIFe AL 47,
lacuna & #dg d7 AxEE 7 A
7} B ond, A
A T A E

HE #AFY & glojA dEzTIH Abo]
(Fig. 4-A,B).

A Azkldel 713 nddfe FARRA

s
fr
9,
R
52

[oF

]

2 R
2%l (ool 9 o

P



Fig. 1. Firmly united osteotomy site with external cal-
lus formation at 8 weeks
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Fig. 2-A. Normal architecture of collagen fiber in con-
trol ACL(H&E stain X 100).

B. Degenerative change of collagen fiber in irradiat-
ed ACL at 4 weeks after reimplantation(H&E
stain X 100). The nucleus of collagen fiber was
not noted, but fibrills show uniform arrangement.
Neoangiogenesis in the vincity was observed.
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Fig. 4-A. Normal architecture of articular cartilage at 4
weeks in control(H&E stain X 100).
B. No obvious change of irradiated cartilage at 4

Fig. 3-A. Normal architecture of collagen fiber in con-
trol meniscus(H&E stain X 100).

B. Minimal degencrative change of collagen fiber

in irradiated meniscus at 4 weeks(H&E stain weeks(H&E stain X 100).

X 100).

Fig. 5-A. The collagen fiber of articular cartilage at 8 weeks in control(SEM % 5000).
B. The collagen fiber of articular cartilage show marked degenerative change at 8 weeks(SEM x 5000).
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Fig. 6-A. The chondrocyte of articular cartilage in the lacuna at 8 weeks in control(SEM X 7000).

B. The chondrocyte of articular cartilage show normal architecture at 8 weeks(SEM x 7000).

Fig. 7-A. Active [*H]uridine incorporation of chondrocyte at 8 weeks in control group.

B. Active [*HJuridine incorporation of irradiated chondrocyte at 8 weeks.
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