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= Abstract=

An Experimental Study on Neochondrogenesis in Full Thickness Defect of
Articular Cartilage Using Autogenous Periosteal Graft

Sung Kwan Hwang, M.D., Yeu Seung Yoon, M.D., Seong Ju Jeon, M.D. and
So Young Jin, M.D.*

Department of Orthopaedic Surgery, Yonsei University, Wonju College of Medicine, Wonju, Korea,
Department of Pathology, Wonju College of Medicine, Yonsei University, Wonju, Korea

The chondrogenic potential of free autogenous periosteal grafts for osteochondral defects was in-
vestigated at the Department of Orthopaedic Surgery, Yonsei University, Wonju College of Medi-
cine. Five millimeter diameter of circular full-thickness defects were made in patellar groove of
both femur in 64 adolescent rabbits and the rectangular periostei, prepared from the proximal
tibiae, were placed over the defects of patellar groove and sutured(cambium layer, facing joint sur-
face) and the rabbits were allowed to move actively. A serial gross and histologic examinations of
neochondrogenesis were done during 8 weeks.

The results were as follows.

1. At 2 weeks after operation, neochondrogenesis was hardly seen either in the graft group or in

the control group. The defects were partially filled with some fibrous tissue.

2. After 6 weeks of operation, all defects in the graft group(postop 6 weeks and 8 weeks) were
filled with hyaline cartilage cells but only 38% (postop 6 weeks) and 44% (postop 8 weeks) of
the control group were filled with hyaline cartilage cells.

3. The cartilages, formed at 6 and 8 weeks, were more mature and better than those formed at 4
weeks.

4. The newly formed hyaline cartilage of the graft group filled the defect earlier and were better
than those of the control group.

5. The chondrocytes in the newly formed tissue were originated from the cambium layer of per-
iosteal grafts.

6. Free autogenous periosteal grafts can repair a full-thickness defect in a joint surface by pro-
ducing tissue that resembles articular cartilage grossly and histologically.
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Fig. 1. The rectangular graft of periosteum
was elevated from the medial aspect of pro-
ximal portion of the tibia. A) Periosteal graft
(7mm % 15mm), B) Medial aspect of pro-ximal
portion of the tibia.
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Fig. 2. Schematic presentation of full-thick-
ness-defect of articular cartilage. A) full-thick-
ness-defect of articular cartilage B) distal
femur C) patella.

Flg 3 A gross fmdlng in graft and control
group that had had 8 weeks of active motion. In
right (graft) side, the defect was covered by a
white glistening cartilage-like tissue resembling
the normal surounding articular cartilage. In
left control side, the defect was partially filled
with a grey soft tissue.

-635-

AelM A AFem urA eintele) e
@35S FYFFT L BolA YUt Fe¥
2ol 8FAtolol FEAG AN 2fFA
g53=E %A}ﬁ}ﬁt}

8 ANF FAHA 24
ANRAD AI2F, €F 27 ToM e
A7 H4e diHYF 2Ho2 €4 A%
EF 63 R 8FToMe He FHe] du
WY ASAY Hole 202 AERYT A
A AR ZE FH A= dHH K
FE 2dg B9 FUH(Fig. 3). 4, 2T
AME &F AT A BAge) drE 2
& 797 fNe] dRzHos REHoz2 A
A Anew FH dFHAH IXNT F=

Fetol

B o

2 dRzHo] Holx RIHL dFoagt &
ZAHYE Bole ZF o2 YA AU} (Fig. 3).

#o|3y A

#HAZTY AEFH BHE z24e &F
27T ol EId dErE BEF HFAH =37
o] A th(Fig. 4).

EF AFdE oY TdN 2AAEE YA
-r7]' 12?41(75%)‘ﬂ°“4 Afd 2ATE
P B4E dlth dzedMe F2
"35} 357t 420(25%), vl¥st
347 TAeK) 22 A%

b 73¢7F 5#(31%) A ch(Fig.
8-r°ﬂ o E EFJ F=

N

% ot

=
T

é st tH(Fig. 6). ZFAM = 4
xlo] & B olx Xgktd(Table 1).

mioﬁ._nl-x-_fﬂo}.r&l-x'}moﬁ

ro

Fig. 4. The median histological finding in
graft group that had 2 weeks of active motin.
The defect is almost entirely replaced by newly
formed fibrous tissue. The cabium layer of peri-
osteum is seen on the surface. (H-E stain, X
100).



Table 1. Predominent tissue of the newly formed repair tissues

Nature of the Postop. 2 wks Postop. 4 wks Postop. 6 wks Postop. 8 wks

Graft Control Graft Control Graft Control Graft Control

Predominent tissue goup group group group group group group  group
(%) (%) (%) (%) (%) (%) (%) (%)

Hyaline-like
cartilage 0 0 12(75) 4(25) 16(100) 6(38) 16(100) 7(44)
Poorly differentiated

cartilage 0 0 4(25) 7(44) 0 6(38) 0 5(31)
Fibrous tissue 16(100) 16(100) 0 5(31) 0 4(25) 0 4(25)

Fig. 5. The median hist&logical finding in

graft group that had 4 weeks of active motion.
The defect is replaced by newly formed hyaline-
like cartilage. The cloning and columnization of
chondrocytes are poorly developed compared to
the the normal articular cartilage (right). (H-E
stain, X 100)
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graft group that had 8 weeks of active motion.
In this section the newly formed cartilage simu-
late normal articular cartilage in their cytology
and structural organization. (H~E stain, x 100)

Fig. 7. The best histological finding in con-
trol group that had 8 weeks of active motion.
The newly formed tissue is hyaline-like car-
tilage but some chondrocytes were disappeared
resulting empty lacunae. The chondroid matrix
was disorganized. (H-E stain, x 100)
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Table 2. Surface regularity of newly formed repair tissue

Postop. 2 wks Postop. 4 wks Postop. 6 wks Postop. 8 wks
Graft Control Graft Control Graft Control Graft Control
Predominent tissue goup group group group group group group  group
(%) (%) (%) (%) (%) (%) (%) (%)
Smooth and intact 0 0 8(50) 4(25) 12(75) 5(31) 13(81) 5(31)
Minor fissure and
fibrillation 4(25)  3(19) 7(44)  6(38) 4(25) 7(44) 3(19) 7(44)
Complete
disruption 12(75) 13(81) 1( 6) 6(38) 0 4(25) 0 4(25)
Table 3. Level of the newly formed repair tissue
Postop. 2 wks Postop. 4 wks Postop. 6 wks Postop. 8 wks
Level of the newly Graft Control Graft Control Graft Control Graft Control
formed tissue goup  group  group = group = group = group  group  group
(%) (%) (%) (%) (%) (%) (%) (%)
Level 0 0 7(44)  4(25) 11(69) 3(19) 14(88) 3(19)
Elevated 0 0 1( 6) 0 1( 6) 1( 6) 1(6) 2(12)
Depressed 16(100) 16(100) 8(50) 12(75) 4(25) 12(75) 1( 6) 11(69)

Fig. 8 The histological fmdmg in control
group that had 8 weeks of active motion. There
was a major fissure on the surface of the newly
formed tissue. (H-E stain, x100)
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finding in graft

Fig. 9. The histological
group that had 6 weeks of active motion. The
bonding of the newly formed tissue to the adjac-
ent normal cartilage complete. (H-E stain, X
100)
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Table 4. Bonding to the adjacent cartilage of the newly formed repair tissue

Postop. 2 wks Postop. 4 wks Postop. 6 wks Postop. 8 wks

Bonding othe  Oreft Conrl Craft " Comeol Gt “Contal - Grat - Control
adjacent cartilage (%) (%) (%) (%) (%) (%) (%) (%)

Complete 3(19) 0 10(63) 0 14(88) 2(12) 15(%4) 1( 6)

Partial 0 0 6(37) 7(44) 2(12) 10(63) 1( 6) 11(69)

None 13(81) 16(100) 0 9(56) 0 4(25) 0 4(25)

" r‘q » : ) o
Flg 10. The hlstologlcal fmdmg in control
group that had 6 weeks of active motion. There
is no bonding to the adjacent cartilage of the
newly formed tissue. (H-E stain, x40)
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Fig. 11. The histological findings in graft,
that had 4 weeks of active motion. The super-fi-
cial chondrocytes are differentiating from the

surface cambium layer of periosteum. (H-E
stain, X 100)
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