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Comparison of Histological and Biochemical Findings with Magnetic
Resonance Imaging on the Degeneration Severity of Meniscus

Whan Yong Chung, M.D., Seung Yong Sung, M.D., and Dong-Sik Chae, M.D.~
Department of Orthopedic Surgery, International St. Mary’s Hospital, Catholic Kwandong University College of Medicine, Incheon, Korea

Purpose: The aim of this study is to determine whether degeneration severities of meniscus assessed using magnetic resonance imaging
(MRI) would well estimate those assessed using histological and biochemical examinations.

Materials and Methods: Seven lateral menisci from knees with osteoarthritis undergoing total knee arthroplasty (study group) and five
from normal controls (control group) were examined for this study. Degeneration severities of the menisci were graded using MRI, histologic
and biochemical examinations of the menisci were then performed. Comparative analyses of MRI grading and results of histological/
biochemical examinations of the menisci were performed in each group. In addition, comparative analyses of histological/biochemical
conditions were performed between specimens of the study group and the control group showing grade 0 on MRI.

Results: All specimens from the control group showed grade 0 on MRI and their histology was also grade 0. In addition, no significant
differences in biochemical results were observed among the specimens of the control group. In the lateral meniscus from the study group
showing degeneration on MRI it was found that the water and proteoglycan contents increased with increasing grade of degeneration
whereas the collagen content decreased. The meniscus specimens of the control group and the study group showing grade 0 on MRI had
similar histologic findings but had different biochemical properties. The grade |, Il degenerations on MRI were not well matched with the
histologic findings in the study group.

Conclusion: Severities of meniscus degeneration on MRI did not well reflect the histologic findings of the meniscus. This finding may
be due to the water content of the meniscus. The factors of the high signal intensity of the degenerated lateral meniscus on MRI may be
due to the decreased component of collagen and increased proteoglycan. Our findings suggested that caution should be taken when the
severities of meniscus degeneration on MRI are attributed to histologic severities of degenerated meniscus.
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Figure 1. Scout magnetic resonance imaging of the degenerated lateral
meniscus. 1, 0-10 degree; 6, 51-60 degree; 12, 111-120 degree; 18,
171-180 degree of the lateral meniscus.

Figure 2. Lotysch’s grading of the degenerated meniscus on magnetic resonance imaging of the experimental group. (A) Grade 0; (B) Grade I; (C)
Grade II. Histology of the degeneratd lateral meniscus. (D) Stage 0 (H&E, x100); (E) Stage 1 (H&E, x40); (F) Stage 2 (H&E, x40).
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Figure 4. Biochemical analysis of the meniscus of control group

according to the region.
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Table 1. Summary of the Biochemical Results according to Magnetic Resonance Imaging Grading

Variable Water (%) p-value Collagen (%) Proteoglycan (%) p-value
Control 71.3+0.4 <0.001 58.9+2.9 <0.001 11.6+0.7 <0.001
Grade 0 75.4+0.6 <0.01 47111 <0.001 15.7+0.5 <0.001
Grade | 78.9+0.7 >0.05 41.0+1.8 <0.05 21.1+0.8 <0.001
Grade Il 79.6+0.8 32.2+2.4 25.2+0.9

Values are presented as mean=standard deviation.

Table 2. Summary of the Biochemical Results according to Histologic Staging

Variable Water (%) Collagen (%) Proteoglycan (%)

Stage 0 75.4+0.6 <0.05 47111 <0.05 15.7+0.5 <0.05
Stage | 78.1+0.5 <0.05 41.0+£1.8 <0.05 21.1+0.8 <0.05
Stage Il 81.5+0.9 32.2+2.4 25.2+0.9

Values are presented as mean=standard deviation.
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