Collagen in native, undigested human patella cartilage is predicted by a combination of T2 and T1p relaxation times
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Introduction: Several quantitative MRI techniques [1-6] have been proposed to detect proteoglycan and collagen in cartilage. In
several studies the efficacy of a quantitative MRI method was demonstrated by intentional chemical digestion of proteoglycans or
collagen. Studies that chemically degraded collagen with collagenase found both increased [1] and decreased [2] T2 relaxation times.
In spite of extensive research the clinical utility of quantitative MRI methods in the physiological assessment of native cartilage
remains unclear [7]. In this study, we make a preliminary evaluation of the clinical potential of two quantitative MRI methods: T2 and
T1p. Our goal is to determine if T2 and T1p correlate with collagen content across the spectrum of native, undigested human cartilage.
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Results: On the left side of Figure 1 are SGAG/WW:
the T2, T1p and combined model images S
from a single slice of a patella specimen.
On the right side of Figure 1 are the scatter
plots showing the correlation between i a 16 18 > 25
imaging parameter and hydroxyproline ‘ Linear Model: 0.027*T2 - 0.022*T1p +2.188
normalized by wet weight. The correlation
coefficients are given on the plots; the linear
combination model of T2 and T1p had the
strongest correlation (r*2=0.22; p=0.0001).
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Figure 1: T2, T1p and combined maps from a single slice of a natural, undigested human
patella specimen (left). Scatter plots showing the correlations between T2, T1p and
combined model with hydroxyproline/WW, a measure of collagen content (right). The
combined linear model (0.027*T2 — 0.022*T1p + 2.188) has the strongest correlation with

Discussion: Combining T2 and T1p relaxation collagen content.

time in a linear regression model allowed us to predict the naturally occurring collagen content variation of these human patella
cartilage specimens. The correlation values shown here are lower than those determined in studies that used chemical methods to
deplete collagen. In order to assess the clinical potential of quantitative MRI, it is important to determine the efficacy of these methods
when predicting the variation of cartilage macromolecules in native human cartilage.
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