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Cultured Chondrocyte Transplantation in the Damaged Growth Plate
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The growth plate is responsible for longitudinal bone growth and is involved in 6-15% of chil-
dren’s fracture. Of these injuries, 25-35% have been reported to result in some shortening or de-
formity, but in only 10% are the deformities sufficiently severe to lead to functional problems. The
problem of repair of a demaged growth plate in children has never been adequately solved.

The purpose of this study is to clarify that allograft of cultured chondrocytes can survive in the
growth plate defect and can prevent the angular deformity by avoiding the formation of bone
Bridge.

The chondrocytes were obtained from the rib cartilage of rabbit weighing 500g. The chondrocytes
were cultured by socalled micromass culture method. The rabbits were divided two groups;the
group I in which medial proximal tibial growth plate was destroyed, and the group 1 in which the
cultured chondrocytes were transplanted into the right medial proximal tibial physeal defect. Each
group has 10 rabbits. The tibial growth was observed grossly, radiologically and histologically until
16 weeks after graft. '

The angular deformity was observed from 3 weeks after operation and histologically the fusion of
growth plate was observed in all of group I.In group II, there were no angular deformity and no
fusion of growth plate in 7 out of 10 rabbits. Allografted cultured chondrocytes survived and pro-
duced matrix in the physeal defects.

Through this study it was inferred that allograft transplantation of cultued chondrocytes in the
iatrogenical physeal defect is a useful method to keep the physeal growth without cessation.
However, further studies will be necessary to prove that the longitudinal growth potential resides in
the transplanted chondrocytes as growth plate cartilage.
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1. Q=2

AYFTEET AFAZ AHE stdE A
% 500g W92 New Zealand W} M7} E 5o}g)
F ol&3lgien A3 £4-8 S AF
1000g 9] ¢)] New Zealand WA} 7}E 20vu}z]
£ A7 1051204 2302 ol SAHAE
AYF, AF3AA & d2Zoz g

2. HEME vy

AF 500g Heje] New Zealand “RA 7} E &
SAYH 5T Y SVAABE A% A7
% laminar flow hoodWol| A FF =z 3le] A
o] 2-3mm=7te g #a} 2.5% trypsind} 4] A
§ A7hsted AR 147 WA % 900units/ml <]
collagenase®} Hepes2 A3l Az el 3%
Imm?®%} 500-0¢] A Z7} = A flaskol] inocula-
tionA]# wjjofoiq] DMEM+10% FCSE A ~}3}
o} CO, incubatorel 4] 3}Fug A% 0.1%
trypsin, 0.05% EDTA(pH 74)8 A %& flask
ol 4 H-¥ Heldte] mikBoz AAHZYF AE
FE Alo] 1mlgd 2x1077]7F = A §F flaskol
12414 A& inoculate % 5% CO; incubatorel 3
-4 7 B3F wioklg flood A]71% wckg
Alzhgled 29lo) M wofelg FolFm 2
7k wioksh g oH(Fig. 1).
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2mms A AAGRG e, M2Fe NG Al

Fig. 1. Safranin O stained chondrocytes under
micromass cultures.
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Fig. 2-1. Gross findings of Group I in post Fig. 2-2. Gorss, findings of Group I in post

operative 16th weeks. Growth arrest was shown operative 16th ‘weeks. Normal growth was sh-
on medial side of proximal tibial growth plate. own on medial side of proximal tibial growth
plate.

Fig. 3-1. X-ray findings-of Group I in post Fig. 3-2. X-ray findings of Group I in post

operative 16th weeks. Growth arrest of medial operative 16th weeks. Normal growth of medial
side of right proximal tibia and genu varum de- side of right proximal tibia and normal align-
formity of right knee was shown. ment of right knee was shown.

HHL ek (Fig. 2-1, 3-1). A2Fel 4 gov vyeid 7vlelE dlass dolgle] 3
W ERUEE eh ot 10023 dekel 443 BEY 4+ UslchFie. 22,3-2).
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Fig. 4-1. Histological findings of Group I in
post operative 16th weeks. Bone bridge was for-
med on medial side of growth plate(H-E stain-
ing).
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Fig. 4-2. Histological findings of Group 1 in
post corporate 16th weeks. Cultured chondro-
cyte was survived and produced matrix and in-
corporate of subchondral bone. There was no
necrosis findings due to rejection phenomenone.
(Safranin O staining)
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