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Whole body magnetic resonance imaging (wb-MRI) is an emerging technique in the assessment of malignant hemato-oncologic and especially in monoclonal plasma cell diseases. First investigations with MRI in multiple myeloma have already been published in 1987 by Ludwig et al (Ludwig Lancet 1987). While until the early years of this century there was no practicable way to examine the whole body of patients by MRI, the introduction of the so called rolling table device and whole body array curls it has become possible to examine more and more parts of the body in one examination within reasonable time and with adequate spatial resolution Fig. 1. Therefore several studies on the application of wb-MRI in patients with monoclonal plasma cell diseases have been published. Baeuerle et al. compared the findings of MRI of the spine and the sacral bone with wb-MRI and were able to demonstrate that it is worth to perform the latter if available because mere axial MRI misses about 10% of patients who present with exclusively extra-axial lesions (Baeuerle Radiology 2009). Comparison of wb-MRI derived classification according to the Durie/Salmon PLUS staging system with the conventional Durie/Salmon stage revealed a rather weak concordance of 45% of both systems. However, the meaning of these findings for the routine diagnostic work-up of patients with monoclonal plasma cell disease is still unclear (Fechtner Radiology 2010) Fig. 2. MRI detects diffuse involvement as well as focal lesions representing accumulations of myeloma cells w/o effects on the concerning mineralized bone. Both manifestations have been demonstrated to be of adverse prognostic significance. In a multivariate analysis of 149 patients with smoldering or indolent myeloma a number of more than one focal lesion detected by wb-MRI was the strongest adverse prognostic factor for progression free survival defined as transformation into symptomatic disease (Hillengass JCO 2010) Fig. 3.

The current guidelines of the international myeloma working group still recommend radiological skeletal survey as most common imaging method for routine work-up of patients with monoclonal plasma cell diseases mainly because it is widely available and most clinical trials are based on conventional x-ray findings (Dimopoulos Blood 2011; Durie Leukemia 2009). Comparison of different imaging methods revealed that wb-MRI is superior to radiological skeletal survey (Ghanem Eur Radiology 2006, Gleeson Skeletal Radiol 2008) and whole body computed tomography (wb-CT) (Baur-Melnyk AJR 2008) and equivalent or superior to positron emission tomography (PET) w/o CT (Shortt AJR 2009; Zamagni Haematologica 2007) for the detection of lesions caused by the accumulation myeloma cells not only in bone marrow but also in soft tissue. However, other studies demonstrated a superiority of CT and PET/CT over spinal MRI and in the assessment of response to treatment (Nanni Eur J Nucl Med Mol Imaging. 2006). Furthermore, the correlation of serological and MRI-derived response to systemic treatment was rather weak in 100 patients examined before and after therapy in our department (Hillengass Abstract 2977 ASH 2010). This may be at least in part be caused by the fact that focal lesions detected by MRI in many cases do not disappear completely but leave cystic spots which can not be differentiated from vital plasma cell tumors. In this case PET/CT delivers complementary information because the vitality of lesions can be detected (Zamagni Abstract 369 ASH 2010).

In conclusion, if available wb-MRI is a valuable method to assess tumor mass in patients with monoclonal plasma cell disease independent of the secretory activity. Plasma cell tumors in bone marrow can be detected before mineralized bone is affected. If the detection of changes in MRI should lead to initiation of systemic treatment is still a question to be addressed by further prospective studies. Especially in patients with asecretory myeloma or with soft tissue masses wb-MRI is a valuable tool superior to all other available imaging tools.

Accompanying morphologic wb-MRI the development of functional imaging sequences as dynamic contrast-enhanced MRI and diffusion-weigthed imaging is under way. These techniques allow to measure microcirculation and cellularity of bone marrow and may in future help to differentiate between vital myeloma lesions and cystic residua.
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Figure 3 Prognostic significance of focal lesions in wb-MRI in patients with smoldering/ indolent multiple myeloma
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