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Introduction

Multiple myeloma (MM) is a B cell neoplasm
characterised by the proliferation and accumulation of
plasma cells in the bone marrow and by the overproduction
of monoclonal immunoglobulins that can be detected in
serum and/or urine (Nanni et al., 2006). Multiple myeloma
accounts for approximately 10% of haematological
malignancies and shows a peak incidence during the
seventh decade. Approximately 5%—10% of patients have a
solitary plasmacytoma (Schirrmeister et al., 2002). The
clinical presentation of MM includes bone pain, recurrent
or persistent infections, anemia, weakness and renal
impairment or a combination of these symptoms (Ghanem
et al., 2006).

Determination of the total number of lesions is
critical for staging purposes, as the treatment and prognosis
is different for different types of myeloma, depending on
precise staging. In the past, evaluation of the extent of
osseous disease has relied primarily on the conventional
radiographic skeletal survey (Breyer I1I et al., 2006) which
was found to have limitations in evaluating early disease ,
and several studies have shown that multifocal disease may
be present despite normal radiographs (Bredella et al.,
2005). Conventional radiography also suffers from a
relatively high false negative rate, leading to significant
underestimation in diagnosing and staging of patients with
multiple myeloma. Another disadvantage of radiographic
technologies is that history and activity status of myeloma
cannot be estimated (Piekarek et al., 2009).
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As a result, new imaging modalities have been
examined in the management of multiple myeloma aiming
for better management of this condition.

Magnetic resonance imaging (MRI) was found to
be sensitive and effective diagnostic method with an
important impact on staging and further treatment of
multiple myeloma (Piekarek et al., 2009). 1t was also found
to have a prognostic significance; the number of lesions on
MRI correlates very well with treatment outcome and
overall survival of patients with multiple myeloma (Liitje et
al., 2009).

Whole-body multi-detector computer tomography
(MDCT) is superior to skeletal X-ray in detecting osteolytic
lesions and in determining overall stage of multiple
myeloma. Furthermore, additional findings could be seen
detectable on whole body MDCT like emphysema,
lymphadenopathy or hepatosplenomegaly that cannot be
detected on conventional skeletal survey (Liitje et al.,
2009).

Positron emission tomography (PET) and positron
emission tomography/computed tomography (PET/CT) was
shown to be useful in assessment of response to therapy
and as a prognostic indicator, especially in the setting of
extramedullary disease (Shortt et al., 2009). 1t is also able
to detect medullary involvement of multiple myeloma
(Bredella et al., 2005).

Tc-99m sestamibi imaging is also being
increasingly utilized in the staging of the disease process as
well as determination of remission in patients with multiple
myeloma following chemotherapy (Kalaga et al., 2009).
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Aim of the Work

The aim of this work is to evaluate the recent advances in
the imaging of multiple myeloma.
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> Relevant MR and PET Anatomy

Relevant MRI and PET Anatomy

MRI Anatomy of Bone Marrow
Normal Anatomy

The normal bone marrow has three primary
components: osseous matrix, red marrow, and yellow
marrow. The osseous components of the marrow are the
trabeculae of cancellous bone, which provide the
supporting framework for the red and yellow marrow
elements. The red or cellular marrow is hematopoietically
active, producing red blood cells (RBCs), white blood cells
(WBCs), and platelet precursors. Hematopoietically
inactive yellow marrow is composed of fat cells. These two
types of marrow differ in their chemical composition.
Recognition of these differences is important to
understanding the MRI appearance of marrow. In infants
and young children, red marrow consists of approximately
40% water, 40% fat, and 20% protein. As the individual
ages, the fatty elements of hematopoietic marrow increase,
and by age 70 years, red marrow is composed of
approximately 60% fat, 30% water, and 10% protein.
Yellow marrow contains approximately 80% fat, 15%
water, and 5% protein. (Siegel, 2000)

MRI Appearance of Normal Marrow

The MR appearance of the bone marrow
depends on the pulse sequence selection and the relative
amounts of cellularity, protein, water, and fat within the
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