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Introduction

INTRODUCTION

Hyaline cartilage is an important intra-articular tissue that
may be involved in degenerative change of knee joint. Damaged
cartilage rarely heals spontaneously, and its subsequent
degeneration in association with degeneration of other articular
tissues may lead to knee osteoarthritis (OA), which is a
cartilaginous and a whole-organ disease (Felson, 2006).

OA is the most frequent form of arthritis, with major
implications for individual and public health care without
effective treatment available (Roemer et al., 2011). It is an
important health concern, as joint disease is the single largest
cause of disability in elderly people (Hardingham and Bayliss,
1990). Symptomatic OA causes substantial physical and
psychosocial disability (Hunter, 2011).

From a rheumatologist’s perspective, cartilage imaging is
most significant in the setting of OA (Hunter, 2011). The field of
imaging in OA and cartilage has evolved rapidly, and, despite the
continued lack of effective therapies, there is hope that imaging
might be in a position to help drive a therapeutic breakthrough
(Roemer et al., 2011).

Many imaging methods are available to assess articular
cartilage. Conventional radiography can be used to detect gross
loss of cartilage, evident as narrowing of the distance between the
two adjacent bones of a joint (Boegard et al., 1998), but it does
not image cartilage directly. Secondary changes such as
osteophyte formation can be seen, but conventional radiography
Is insensitive to early chondral damage (Gold et al., 2009).
Arthrography, alone or combined with conventional radiography
or CT, is mildly invasive and provides information limited to
contour of cartilage surface (Coumas and Palmer, 1998).
Conventional MRI sequences do not provide a comprehensive
assessment of cartilage, lacking either in spatial resolution or
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Introduction

specific information about cartilage physiology (Gold et al.,
2009).

The field of joint imaging and particularly MR imaging,
has evolved rapidly owing to technical advances and application
of these to field of clinical research. Cartilage imaging certainly is
at the forefront of these developments (Roemer et al., 2011).

Recently, MR imaging has become the most important
modality for assessment of pathologic changes in knee cartilage,
in both clinical and research environments. One of the major
advantages of MR imaging is that it allows the manipulation of
contrast to highlight different tissue types. The new surgical and
pharmacologic options available to treat damaged cartilage, and
the need to monitor effects of treatment, have led to development
of various MR imaging techniques that allow morphologic
assessment of cartilage, quantification of its volume, and
evaluation of its biochemical composition (Gold et al., 2009).

Pharmacologic agents proposed to preserve hyaline
cartilage or to treat damage to cartilage include dietary
supplements. Their effectiveness for slowing or halting
progression of cartilaginous degeneration, decreasing knee pain,
and improving joint function is debated (Black et al., 2009).
Mechanism of activity of these agents remains obscure, but
continuing research into these and other potentially
chondroprotective agents will require techniques to monitor both
the morphologic status and the composition of hyaline cartilage
(Cremacetal., 2011).

Various reparative and reconstructive surgical techniques
are available to treat traumatic and degenerative cartilaginous
damage (Gudas et al., 2005 & Knutsen et al., 2007).

Even though clinical outcome of clinical and surgical
treatments is the most important outcome parameter in trials,
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morphologic and compositional quality of cartilage can provide
valuable information about progression of degeneration or
durability of repair tissue. MR imaging, method of choice for
detecting morphologic and compositional alterations in knee
cartilage, is therefore useful for monitoring effects of therapies for
OA and cartilage injury. Current MR imaging techniques to
assess morphologic status of cartilage include conventional spin-
echo (SE) and gradient-recalled echo (GRE) sequences, fast SE
sequences, and more advanced isotropic three-dimensional (3D)
SE and GRE sequences Compositional assessment techniques
include T2 mapping, delayed gadolinium-enhanced MR imaging
of cartilage (dGEMRIC), Tlp imaging, sodium imaging, and
diffusion-weighted imaging. These techniques allow detection of
morphologic defects in articular cartilage of the knee and are
commonly used in research for semiquantitative and quantitative
assessments of cartilage. These techniques may be used in various
combinations and at various magnetic field strengths in clinical
and research settings to improve characterization of changes in
cartilage (Crema et al., 2011).

AIM OF THE WORK:

This study aims to describe articular cartilage changes as
assessed by MR cartilage imaging in knee joint osteoarthritis.



