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AHE3t] FERee F9eA A2 1.5 mm, Zo] 5~7

B
mme] AP AZ, F2AL A

Sk, Az 544 92 AERe AN 2
02 AP EE AR o)At £ Azt @
&2 7AAls} Western blotting testE $18ted 3 A7)

; B | A ; ,
Fig. 1. The joint space change was evaulated on standing AP and lateral view. (A) On AP view, the joint space is the distance at mid-
portion between medial side of medial tibial condyle and medial tibial spine. (B) On lateral view, at the nearest portion

between and medial femoral condyle and tibia plateau.

| AN i

Fig. 2. The varus change was evaluated on orthoroentgenogram. The mechanical axis of lower extremity pass between medial tibia
spine and medial side of medial femoral condyle(yellow line). (a) is the distance from medial tibia spine to line of mechanical
axis. (b) is the distance from medial tibia spine to medial side of medial femoral condyle. The varus degree(percent) was cal-
culated the distance (a) to (b).



Z2HL& Hematoxylin-Eosin, Safranin-O, Masson s
trichromeS.2 gt} #ZEAUTH. Hematoxylin-Eosin
dAe 7|Eo] HE gAY AZA ¥ WS AR 5
e, Safranin-Og4L g 7149 FelIzolmwZ
22 (glycosaminoglycan, GAG)9 ¥XE & + Uz,
Masson's trichrome@#4 o2+ ZEle] £ % HAH=2
3 A28 & P

2

T3 A 28 mYAY] BARE £ 2 FEE Foks] 9
gt o]a BEAA ANE ATEHNA AP dEXA
oz 18#ld4 WA 3ety dAs At FAYHY
S 2% streptavidin-biotin FA4HE AHstHn I3 A
£ anti-human rabbit collagen type II (Biodesign,
Kennebunk. ME, USA)E AH&3tith, dAHH S 7)&s)
W AUE 5 um FAR s EofjxF s wpdstn A
(xylene) 2.2 g3etd & AR F(587 33]) ¥3 ¥43
28 AAQEZ 28) WU Idstasel A4S A
A& 0.3% hydrogen peroxide-methanole] 10%7F 2
T FHTFE AFsEY. o 3 74 gEoles 0.15% &
(bovine) ¥4 4¥9E FTH3tL U= phosphate #3F9
(PBS)l 3087 AHg ¥, v]&old ¥ (background
staining)& #4&A17171 f18] 3083 A L] @Ho= A
Zeldnt. o] AL AATG T 4TAA 13 FAY 2443
Bet ATt 2 Fof biotinel FFB o)Al A< 10%
Zot BaA7|n FAIZE & avidin-alkaline peroxidased]]
108 E< 23Nz 3 1087 A9 DAB(3,3 -
diaminobenzidine tetrachlorlide)& 5~10#37F T3}l
BAlEs 10% Meyer s hematoxylin© 2 th2E4 3 &9
k. SANEEE YAt A 4l salined o] &3ta] #a
dgon, H4 xFe dEF A% AR 13y 2%
A 22 FAAY dE 259 #E ASS ol &3k Al
e dZo] Az QoA A 28 mddL 2N
o2 Ao BolzH ¥ WETH vlmeld dF 229
Hd zHo] Moz JAdE Hxo] met +] FE +374A] F
& h7ol, 25% UIHHE trace, 25% BEE +1, 50% B=
£ 42, 15% FEE +322 77t BF39 )

£

8. Western blotting test

A 2 ¥ wdAd] w3 B} LG FVHMNE Western
blotting test® AlHEHT. AT AP 2L AH

Azel QY F BAVIE ¥4m, wAE BAEE GAA

(Phenylmethylsulfonyl fluoride 1mM, Aprotinin 0.23

RSN A 21

unit/ml, Leupetin 10M, Benzamidine 1mM)& X33t
gl =& ¢34 (NaCl 0.15M, Tris 10 mM(pH 7.4),
EDTA 5 mM, 1% NP-40)d] 92 % 1083 3% =2
stk 12,000 rpm, 4ColA 1083 9Tt ¥ &3
< 3o Lowry method® ©¥d <& Aaks)
2ol sodium dodecylsulfate(SDS)& #A7i%t
Sl d-S WAAIF T 12% acrylamide geldolA 7
gt S-S F7)o wh} Eelste] JEAZAT o] acry-
lamide gell nitrocelluose =¥ nylon 3RS AA £1
718 2ol A & Id dHES FHAR o TN F
A& PBSZ 13 Ml#H3 ¥ blocking buffer(2% Bovine
serum albumin in PBS)ell 20} 4TolA 24A12F E#aH
t}. ¥z} 3 (anti-collagen type II. Santa Cruz, dilu-
tion 1:400)° 1A1ZF ¥H8- A|Z1 & PBSE 524 33 A s}
At o]zt & (anti-goat IgG conjugated with peroxi-
dase, Vector, dilution 1:1500)8} “d<cllA] 4583t wEg-A|
7 % PBSE 5&¥ 33 AHIIAY. FAAE
ECL(Amersham Pharmacia, Uppsala, Sweden)=Z WA}
A "Eo A3 T HFAE ol &t AEsleta FA dx
T2 7IEoE AugE AEsid.
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ozt % At AL viA ATeE NPT Al
AlRatA Batglen ole AR A7 BAR FAle F
9g TE F e AT AFgsigitt. ol #dFeE
A3 227 249k AR BAAES AR 28 BRI A
2 2E A FguAe) AE dF 248 228 F 3
AtHFig. 4). ¥z e RN d& 2&n ving
A2 A A=E 90% o)/l 174(71%), 80~89%7t 4
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d(17%), 50~79%7F 291(8%). 50% wiwte] 1e(4%)%x At 88ts 345 Fgo] A ¥ A +2 ERIAT,
(Table 1), 2& 7)ol @& A4 7&17—_% &M 100% A sgo] MAFAA] Ao Ho] glewM opddAe 3 A4
Ad A7k 22#1(92%)3 3, HEZL 1241(50%) 2 7 Zol Aes 23te 448 dol-Ad SXE ERSIATE HE2

Hano Aol 2S¢+ AU 2E 7o e d AT e Fro WE YoM ddo] 4T E413H)=
FolZo| &Eo] gloWA A Fo] 2 cm oF(AE HAH % 7380l 88%, ¥ Zo] T3%7F A7 AU, FFol e
3.0 cm’)9 4@@?—3-‘4 Z¢(Bentley Type IV)'& 71% A g AT E FES dEEo] 242 100%, 95% A

[¢]
2 sgon A& 2olsl WA Ge 3.0 om’ olSINE A sl B 9B el 4% BN AR e A
24 992, TIEAA 9197} AWETOH, 3.0 ' o) AEE B3
e 423 E2eIN A7 86%, 827 A Ae
At AerE 2L A9E 230 w4 A2 dUPEe
247 22 o] WARAA G2o] & Hol g ¥2A

Fig. 3. (A) Preoperatively, the medial joint space on weight bearing AP \fiew was 1.2 mm. (B) At last follow-up study, the joint space
increased to 4.4 mm. '

Fig. 4. (A) Initially, the full-thickness articular cartilage defect on the fnedial femoral condyle was shown. (B) Six months later, fully
mature-looking cartilagenous tissue has replaced the tissue seen at A in the same patient.
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Table 1. Area covered with Regenerated Cartilage after
Microfracture

'Regenerated area (%) No. of knees (%)

>90 17.(71)
80-90 4(17)
50-79 2(8)
<50 1(4
Total 24 (100)

AT

Fig. 5. Histologically, the regenerated tissue appears to be a hya-
line cartilage and fibrocartilage. There are viable chon-
drocytes in lacunae with a uniform matrix. (A)
Hematoxylin-Eosin stain(x100), (B) Safranin-O
stain(x100), (C) Masson’ s trichrome stain(x100).
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Fig. 6. On immunohistochemical staining, Type II collagen was shown brownish color. Fig. 6A: x40, Fig. 6B: x100.

ot [172 [ 184 140 | 1so] o4 [199) &7 [ 3 [ 98| 2 [ oy

Fig. 7. Western blotting test was performed in 12 knees. Each
specimens were analyzed Type II collagen quantitative-
ly compare with control(*)

Table 2. Immunohistochemical Staining for Type II collagen

Degree of staining compare with No. of knees (%)

positive control

+3(76-100%) 4(22)
+2(51- 75%) 2(11)
+1(26- 50%) . 739
Trace(0- 25%) 5(28)
Total 18 (100)
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Table 3. Results according to the Amount of Type II collagen in Western blotting test

Baumgaertner Varus Joint space 2nd look A R Weicht (ke)'
scale’ deformity' widening' finding ge (y) eight (kg)
Group I (5)* 9 50% 1.6 mm 91.5% 63.7 61.6
Group II (4)* 8.1 44% 0.8 mm 93.5% 63 61
Group 1T (3)* 79 71% 0.6 mm 84.5% 61 63

*:Number of case, *:p>().05, t :p<0.05
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= ABSTRACT =

Clinical and Histopathological Study in Repaired
Cartilage after Microfracture Surgery in Degenerative
Arthritis of the Knee

Dae Kyung Bae, M.D., Kyoung Ho Yoon, M.D., and Jae Keun So, M.D.*

Department of Orthopaedic Surgery, School of Medicine, Kyung Hee University, Seoul; Hanmaeum
Orthopaedic Clinic*, Donghae, Korea

Purpose: The purpose of this study is to evaluate the clinical, radiological and histopathological
results after microfracture surgery for degenerative arthritis of the knee.

Materials and Methods: From Oct. 1997 to Dec. 1998, 48 knees in 46 patients were treated by
microfracture technique. Their mean age at the time of operation was 56 years(range, 40-75 years)
and mean period of follow-up study was one year(range, 7-20 months). For 24 knees in 22 patients,
‘second-look’ arthroscopies and biopsies were performed at 6 months following microfracture. At
the last follow up clinical results were evaluated with Baumgaertner' s scale. The specimens of 24
cases were stained with H-E, Safranin-O, and Masson’ s trichrome. Eighteen of 24 cases were stained
immunohistochemically and the Western blotting test was performed on 12 cases for type II collagen.
We analyzed the relationship of the Western blotting for type II collagen with clinical score, preoper-
ative varus deformity, joint space widening in radiological result, extent of repaired articular cartilage
in 2nd-look’ arthroscopic findings, patient’ s age and weight

Results: Clinical results were excellent in 90% and good in 10%. Among the 24 knees, more than
80% of areas of chondral defect were covered with regenerated cartilage in 21 knees . Histologically,
the repaired tissue appears to be a hybrid of hyaline cartilage and fibrocartilage. Repaired cartilage
contains variable amounts of type II collagen with immunohistochemical staining. The results of the
Western blotting test were similar. The amounts of type II collagen formation had positive correlation
with the extent of repaired cartilage and preoperative varus deformity.

Conclusion: ‘Second-look’ showed that the chondral defect areas were covered with newly grown
grayish white tissue. Articular cartilage repair was confirmed with histclogical and immunohisto-
chemical study qualitatively, and the amount of type II collagen was calculated with the Western blot-
ting test quantitatively. The exact nature and fate of repaired cartilagenous tissues need further long
term follow-up study. The results of this study provide the rationale to select osteoarthritic patients

indicated for microfracture surgery.

Key Words: Knee, Osteoarthritis, Arthroscopy, Microfracture, Type I collagen, Immunohistochemical

staining, Western blotting test
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