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Autologous Vs Allogenic Chondrocytes Transplantation for
Full Thickness Chondral Defects in Rabbit’s Patella

Jun Seop Jahng, M.D., Jin Woo Lee, M.D. and Woo Ick Yang, M.D.*

Department of Orthopaedic Surgery and Departinent of Pathology,*
Yonsei University, College of Medicine, Seoul, Korea

Biologic resurfacing of the damaged joints is an area of great interest and clinical promise because
of the limited potential of damaged articular cartilage healing. Several methods such as spongioliza-
tion. joint debridement and abrasion of subchondral bone. perichondral grafts, and osteochondral
grafts have been used to repair cartilage defects, but the results were not satisfactory. Recently autol-
ogous chondrocyte transplantation with a periosteal patch was paid an attention for its advantage, the
regeneration with hyalin cartilage. But it have many disadvantages such as too expensive cost. sec-
ond staged operation, and technically difficult to isolate chondrocytes from a small volume of donor
site, so we performed that a defined cartilage defect in the rabbit patella was treated with transplanta-
tion of in virro expanded allogenic chondrocytes and then compared with an autologous chondrocytes
transplantation,

Adult rabbits were used to transplant autogenously and allogenically harvested and in vitro cultured
chondrocytes into patellar chondral lesions that had been made previously 3x 3mm in size, extending
down to the calcified zone. Chondrocytes were isolated in the femoral condyle of the opposite knee or
other rabbit knee. And then enzymatic digestion (collagenase A and DNase 1) was performed for §
hours at room temperature in a spinner bottle and cells were seeded in a 2Sem culture flask in
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Dulbecco’s modified essential medium (DMEM), supplemented with 10% fetal bovine serum (FBS).
The culture medium was changed twice weekly. After 14 days of culture, the cells were isolated by
trypsinization and transplanted into previously made chondral defects with an autogenous periosteal
palch‘taken from the medial aspect of tibia. Healing of the defects was assessed by gross examination,
immunohistochemical stain, and light microscope with hematoxylin-eosin stain at 8, 16, and 24 weeks.
Allogenic and autologous chondrocytes transplantation significantly increased the amount of newly
formed repair tissue compared to that found in control knees in which the lesion was solely covered by
a periosteal patch. The repair tissue, however, had a tendency of incomplete bonding to adjacent carti-
lage. This study shows that allogenic and autologous articular chondrocytes that have been expanded
for 2 weeks in vitro can stimulate the healing phase of chondral lesion. There is no significant differ-
ence between allogenic and autologous chondrocytes transplantation.

Key Words : Rabbit, Patella, Chondral defect, Chondrocyte transplantation, Autologous. Allogenic
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Cartilage fayer

‘eriosteal flap

Outer Fibrous Layer”
Inner Cambium Layer

Cell suspensions are injected
into the chondral defect
Fig. 1. Standard surgical procedure. A 3 x 3mn sized

chondral defect down to the calcified zone was
created in the center of the rabbit patella, A
periosteal flap was taken from the medial side of
the proximal tibia and gratfted onto the chondral
defect site with interrupted 8.0 resorbable
sutures. Finally, the cell suspension was injected
into the chondral defect under the periosteal flap
using microsyringe.
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Fig. 2. Immunohistochemical stain
with type | and | collagen at
4 month after operation.
Brown color was considered
as positive staining. The con-
trol group showed fibrous tis-
sue represented type [ colla-
gen. but autograft and allo-
graft groups showed type |
collagen.
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Fig. 3. Imnmunohistochemical stain
with type ] and [ collagen at
6 month after operation. Brown
color was considered as positive
staining. The contro! group was
positive to type | collagen, the
periosteal group was positive in
type | and | collagen, but au-
togratt and allograft gorup sho-
wed hyalin cartilage character
represented type [ collagen.

— 438 —



PERI

4 Mos

& Mos

WaE BAY + YeH 9

THHA FEE e EFe] &
= 79 233 PEgAen ol
6N RN = Bl 528HA] #EE R
Bt FERY g2 Ay
zwnthe dalglon], 429 Jolx AF
HzzEcke 2t 32 FEE A

Aol wet A=A 23 67 EACA
= F¢ BEEtEe FBHY e 24 By
& glglch AtAE o4z A B F=
B AlZko] ZAndel whet FEEo] &% 674YA)
e #9 BAAZTH uR FolE uYoH,
Aztel AL #%F gREAXE F9 2HRY @
AL HYow, £F /A £ 227 v
23 472 Bou 9 2 o4 Re] A
Roxe PEHe 47 22Y 5 AU B
% o229 ALE A7} o)A} vl R ¥
B Fxx AlZte] Ao wet 3EElen,
AR A7) Aol Wt 39 2A ulR@
AZE dlon, £F /YA E FHERA R
g we Bae & YATHFig. 4).

o X omp
o)
r

O

2
flo
afy

E%L_Xlrﬂm}‘:r&ri
ENH
18
3
4
U
o 5

2) =EEN o
WzEe) A £F 409A 24 Ereld A
wAQl sS4 wskel 2d% WA A A&t
29 Q27 Mmsle] FBH Uk Bgol B
H%1o0], % ALAINE ABAERS) BB
o] BaEim, 39 FPEHozYE AZo] A

Fig. 4. Gross morphology. The con-
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degenecrative change on patel-
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la. In autogenous and allo-
genic chondrocytes transplan-
tation groups, the repair tissue
was very similar to the adja-
cent articular cartilage(smooth
and no depressed articular car-
tilage), but had slightly whiti-
sh color.
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Fig. 5. Histologic findings at 4 month
I after operation. Contro! and
i periosteal graft groups showed
irregular articular surface, but
autograft and allograft groups
showed ralatively smooth
articular surface and cluster of
chondrocytes.
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Fig. 6. Histologic findings at 6 month

| after operation. In control

group. the expanding regenrat-

ing tissue Irom the adjacent

articular cartilage was found

around the margin of the

chondral defect. In autograll

and allograft. the longitudinal

array of chondrocytes and the

thinning ol articular cartilage

due to the caicification were
observed.
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