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INTRODUCTION

A primary function of articular cartilage is absorption
and redistribution of biomechanical forces applied to the joint
through activities of daily living (Mosher et al., 2010).

Osteoarthritis (OA) is a multi-tissue, multi-factorial disease
and worldwide a major cause of disability resulting from reduced
joint mobility and function. Progressive loss of hyaline cartilage is
one of the hallmark features of osteoarthritis, initiated by a loss of
proteoglycans and an increase in water content, followed by a loss
of type Il collagen and a change in collagen fiber orientation
(Michael et al., 2010).

The initiation and pathogenesis of osteoarthritis can be
affected by many factors including altered mechanical loading
and previous knee injury. The initial stages of osteoarthritis
include proteoglycan loss, increased water content, and
disorganization of the collagen network. With further
degeneration, cartilage tissue becomes ulcerated causing
proteoglycans to diffuse into the synovial fluid, thus decreasing
water content in cartilage. The intermediate stages of
osteoarthritis include cartilage thinning, fibrillation, and
decreased proteoglycan and water content. In the late stages of
osteoarthritis, collagen, proteoglycan, and water content are
further reduced, and the collagen network is severely disrupted
(Blumenkrantz et al., 2007).
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Osteoarthritis progression is usually graded based on
plain radiographs, using joint space width, continuity of bony
contours, and the presence and size of Osteophytes as criteria.
However, these criteria do not help for the detection of early
cartilage changes. As articular cartilage has only limited
capability for self-repair, an early diagnosis of cartilage
degeneration and a sensitive non-invasive diagnostic tool are
highly desirable (Apprich et al., 2012).

While standard MRI techniques provide an accurate
assessment of lesions of the articular cartilage as compared to
arthroscopy its sensitivity to early cartilage degeneration
occurring prior to morphological changes is unclear, there is
great incentive to develop technologies that would allow
diagnosis of osteoarthritis in its earliest stages, when articular
cartilage demonstrates biochemical changes but does not yet
demonstrate morphologic changes. Some studies have
suggested that, when osteoarthritis is diagnosed in these very
early stages, interventions such as weight-loss regimens may
have the power to modify, or even reverse, the course of the
disease (Peng et al., 2016).

Standard MR sequences for joint imaging do not allow
for the quantification of early degenerative changes. Recent
magnetic resonance imaging (MRI) studies have included
measurements of biomechemical and biochemical properties of
cartilage such as the glycosaminoglycan and water content as
well as the collagen organization and content and introduced a
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new technique that can quantify cartilage water content and
collagen fiber orientation, which is quantitative T2 mapping.

T2 mapping is a non-invasive marker of cartilage
degeneration as it is sensitive to tissue hydration and
biochemical compositions, Focal increase in T2 relaxation time
has been associated with cartilage matrix damage, in particular
a loss of collagen integrity and an increase in water content In
future, quantitative T2 mapping may aid e.g. in the diagnosis of
early cartilage degeneration, as well as to demonstrate the
efficacy of disease-modifying drugs or successful treatment
(Apprich et al., 2012).

T2 mapping is based on a multi-echo pulse sequence
derived from the existing FSE-XL that can create up to 8
echoes per single acquisition not more than eight echoes are
acquired, due to the cartilage short T2 relaxation times.
Cartigram automatically generates color-maps based on a scale
of T2 values that allows visualization of changes in the
composition of articular cartilage in some cases before changes
in the thickness can be seen (Soundarajan et al., 2016).

Quantitative cartilage imaging techniques such as T2
mapping sequences are now commercially available on many
MR vendor platforms and practically can be used in the
detection of changes in the water and collagen content and the
biochemical structure of cartilage (Kijowski et al., 2013).
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