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An Experimental Study of Articular Cartilage after Excision of
Ligaments and Meniscus of the Knee Joint in the Rabbits

Ik Dong Kim, M.D., Soo Young Lee, M.D., Joo Chul Ihn, M.D., Byung Chul Park, M.D.
and Myun Whan Ahn, M.D.

Department of the Orthopedic Surgery, College of Medicine, Kyungpook National University, Taegu, Korea

Experimental osteoarthritis has been studied by various methods such as local compression of the joint, im-

mobilization of the joint, relief of the contact and incision of the meniscus. The instability caused by the ligament

injuries of the knee joints of the rabbits induced degenerative changes of the articular cartilages. After excision

of the medial collateral ligament, medial meniscus and both cruciate ligament, the articular cartilages were observ-

ed serially after 1, 2, 3, 4, 6, 8, 10 and 12 weeks, grossly and microscopically.

The results obtained are as follows;

1. Loss of transluscency and luster was observed even in the early group of the first week, and was followed

by erosion and fissure on the articular cartilage in the groups of the third and later weeks grossly.

2. Microscopically, cluster formation of the chondrocytes on the articular cartilage was observed in the group

of the first week and there was tendency of increase in its numbers and extents in the subsquent groups.

Fibrillation and cleft formation was also observed in these groups.

3. Loss of metachromasia was observed in the groups of the second and subsquent weeks, but it was most

prominant in the groups of the sixth and eighth weeks.

4. The tendancy of cluster formation was more prominent, compared with those of fibrillation or erosion.
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Fig. 1. Gross appearance of the rabbit’s knee joint,
1 weeks after excision of the medial collateral ligament,
medial meniscus and both cruciate ligament. Yellowish
discoloration and loss of transluscency and luster to a
lesser extent were present over the articular cartilage of
the knee joint.

Fig. 2. Gross appearance of the rabbit’s knee joint,
2 weeks after excision of ligaments and meniscus. Marked
yellowish discoloration and loss of transluscency and luster
of the articular cartilage were present.

Fig. 3. Gross appearance of the rabbit’s knee joint,
3 weeks after excision of ligaments and meniscus.
Yellowish discoloration and superficial erosion of the ar-
ticular cartilage are present over the medial femoral
condyle.
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Fig. 4. Gross appearance of the rabbit’s knee joint,
4 weeks after excision of ligaments and meniscus. Super-
ficial erosion of the articular cartilage is marked on the
medial femoral condyle.
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Fig. 5. Cartilage from the medial femoral condyle, 1
week after excision of the medial collateral ligament,
medial meniscus, and both cruciate ligament. H & E stain.
100X. The chondrocytes in the mid-zone show tendency
to form cluser formation and are irregularly arranged.

Fig. 6. Cartilage from the medial femoral condyle, 1
week after excision of ligaments, and meniscus. H & E
stain, 100X. The surface of the cartilage shows slight
fibrillation.
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Table 1. Gross findings of the early

1 week 2 week 3 week 4 week
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of the articular Fig. 7. Cartilage from the medial femoral condyle, 2
cartilage weeks after excision of ligaments and meniscus. H & E
Cloudness of the s'tal'n, 2.00X. The surface of tl'le cartilage 'sl?ows marked
joint fluid ++ + + + - fibrillation. The chondrocytes in the superficial layer form
cell cluster.
Table 2. Histologic findings of the early period.
Duration 1 2 3 4
Site .3 2 3 4 5 1 2 3 5 1 2 3 4 5 1 2 3 4 5
Finding

Metachromasia - - - - - - - -

Cluster
formation

Fibrillation + -~ + - - - + -
Erosion - + + +  ++ - - ++

Vascular
perforation

Cleft
formation

+ - - - - - - - + - -
+ I S S A A 2 R R
- - - + + - - - + + -
- - 4+ o+ ++ o+ - - ++4+ - -
- - + + + - - - + - -
+ - + + + + - + - +++ 4+

Site; 1: patella 2: lateral femoral condyle 3: medial femoral condyle 4: lateral tibial condyle 5: medial tibial condyle.
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Fig. 8. Cartilage from the medial femoral condyle, 2
weeks after excision of ligaments and meniscus. H & E

stain 200X. Marked clustering of the chondrcytes in the
superficial layer is noted. Erosion and cleft formation oc-

6 week 8 week cur in the surface.
Effusion and &
swelling ++ +
Synovial
hyperplasia trs tHt
Hyperplasia of
the meniscus + +
Yellowish
discoloration * -
Erosion and &
fissure formation . . e 7
of the articular o - : ' T
cartilage Fig. 9. Cartilage from the medial femoral condyle, 3
Cloudness of th weeks after excision of ligaments and meniscus. H & E
oint fluid < + - stain, 100X. Marked fibrillation and destruction of the sur-
jont 1 face cartilage are present.
Table 4. Histologic findings of the middle period
Duration 6 8
Site 1 2 3 5 1 2 3 4 5
Finding
Metachromasia - - + + - ++ ++ ++ +
Cluster
. + + 4+ - ++ 4+ - +4++ A+ e+
formation
Fibrillation - - - - - + + + +
Erosion - - - + - + + + +
Vascular B B . _ _ _ _ _
perforation +
Cleft
. - + - + - + - - +
formation

Site; 1: patella 2: lateral femoral condyle 3: medial femoral condyle 4: lateral tibial condyle 5: medial

tibial condyle.
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Table 5. Gross findings of the late

10 week 12 week
Effusion and
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Synovial
hyperplasia T e
Hyperplasia of
the meniscus * *
Yellowish
discoloration t t
Erosion and
fissure formation
of the articular M *
cartilage
Cloudness of the
joint fluid * +

Fig. 10. Cartilage from the medial femoral condyle,
3 weeks after excision of ligaments and meniscus. H &
E stain, 100X. Cluster formation of the chondrocytes is
pronounced in the superficial and middle layer.

Fig. 11. Cartilage from the medial femoral condyle,
4 weeks after excision of ligaments and meniscus. H &
E stain, 100X. The cartilage shows chondrophytes,
fibrillation and erosion of the surface. Cluster formation
of the chondrocytes is prominent even in the deep layer.
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Fig. 12. Cartilage from the medial femoral condyle,
4 weeks after excision of ligaments and meniscus. H &
E stain, 200X. The blood vessels perforate the cartilage.

Fig. 13. Gross appearance of the rabbit’s knee joint,
6 weeks after excision of ligaments and meniscus. Pro-
liferation of soft tissues and medial menisgus over the
medial tibial condyle are pronounced. Eros?on of the ar-
ticular cartilage is prominent on the medial femoral
condyle.

'Fig. 14. Gross appearance of the rabbit’s knee joint,
8 weeks after excision of ligaments and meniscus. Ero-
sions of the articular cartilages on the medial femoral and
tibial condyle are present.



Table 6. Histologic findings of the late period

Duration 10 v 12

Site 1 2 3 4 5 1 2 3 4 5
Finding
Metachromasia + + + + - + + + + +
g:ri::t:on +4+4+ +++ e+t e+ ++ e+ A+ FE+ A+ F A+ 4+
Fibrillation - - + + + - + +4 + +
Erosion - + + + - - + + - +
Vascular _ + . _ _ _ . . _ R
perforation
%:rfrtlation - + + - T - + + + +

Site; 1: patella 2: lateral femoral condyle 3: medial femoral condyle 4: lateral tibial condyle 5: medial
tibial condyle.

Fig. 16. Clustering of the chondrocytes is seen in the
middle layer. H & E stain, 100X.

Fig. 15. Cartilage from the medial femoral condyle,
6 weeks after excision of ligaments and meniscus. Chon-
drophyte and cleft formation are well demonstrated.

Clustering of chondrocytes is prominent. H & E stain,
200X.
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. Fig. 17. The blood vessel perforates cartilage.
€0 QAR A @AY EAANL A Fig. 16, 17. Cartilage from the medial femoral con-

748 Hstol ne} FAAHGE L $H9dE Ao o3 dyle, 8 weeks after excision of ligaments and meniscus.



Fig. 18. Superficial cartilage is splitted transverse-
ly. The cartilage is thin in thickness. H & E stain, 100X.

Fig. 19. Clustering of the chondrocytes is prominent
throughout entire thickness. H & E stain, 50X.

Fig. 18, 19. Cartilage from the medial femoral condyle, 10 weeks after excision of ligaments and meniscus.

Fig. 20. Cartilage from the medial femoral condyle,
12 weeks after excision of ligaments and meniscus. Chon-
drocytes in the superficial layer form cell clusters. Cell
columns are markedly disturbed.
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