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Metastatic bone disease is a common manifestation of
advanced cancers with a very high prevalence in breast,
prostate and lung cancers. In order to effectively manage
patients with metastatic bony disease it is essential to
have consistent, reproducible and validated methods for
detecting and assessing the response to therapy. In
response assessments, confident categorization of
response is needed to enable therapeutic strategies to be
tailored to individual patient’s benefit. Commonly used
methods such as x-rays, bone and CT scans do not
always enable the positive assessment of therapeutic
benefit to be made but instead provide an evaluation of
progression, which then guides therapy decisions in the
clinic.
Whole body MRI incorporating DW imaging

(WB-DWI) has emerged as a promising bone marrow
assessment tool [1] for detection [2,3] and therapy
monitoring of bone metastases [4]. On WB-DWI, lytic/
infiltrative skeletal metastases appear as focal or diffuse
areas of high-signal intensity on high b-values on a back-
ground of lower signal intensity of the normal bone mar-
row [4,5]. Metastasis detection with DWI should be done
with anatomical MRI [1,4,5]; a recent meta-analysis
demonstrated high sensitivity of WB-DWI to detect
metastases at the expense of specificity [2]. Causes for
false-positive findings on WB-DWI include bone marrow
oedema, vertebral haemangioma, isolated bone marrow
islands and bone marrow hyperplasia. False-negative
findings occur when there are low levels of bone marrow
infiltration or when background bone marrow hyperplasia
obscures metastases. Detection of skeletal metastases may
be impaired in areas of body movement and the visibility
of skull base infiltrations is impaired because of the adja-
cent high signal of the brain. False-negative findings also
include treated malignant disease and sclerotic deposits.
WB-DWI when combined with emerging “wet” bio-

markers can improve the classification of therapy
response in patients with metastatic bone disease. Both

high b-value image signal intensity and ADC value
changes are needed for therapeutic assessments [4,5].
A range of imaging findings can be seen depending on
the type of therapy and duration of treatment [4].
Morphologic and diffusion MRI therapy response criteria
need to be tested in prospective studies in order to
address current, unmet clinical and pharmaceutical needs
for reliable measures of tumor response in metastatic
bone disease [5].

Published: 9 October 2014

References
1. Koh DM, Blackledge M, Padhani AR, Takahara T, Kwee TC, Leach MO,

Collins DJ: Whole-body diffusion-weighted MRI: tips, tricks, and pitfalls.
AIR Am J Roentgenol 2012, 199(2):252-262.

2. Wu LM, Gu HY, Zheng J, Xu X, Lin DH, Deng X, Zhang W, Xu JR: Diagnostic
value of whole-body magnetic resonance imaging for bone metastases:
a systematic review and meta-analysis. J Magn Reson Imaging 2011,
34(1):128-135.

3. Li B, Li Q, Nie W, Liu S: Diagnostic value of whole-body diffusion-
weighted magnetic resonance imaging for detection of primary and
metastatic malignancies: a meta-analysis. Eur J Radiol 2014, 83(2):338-344.

4. Padhani AR, Makris A, Gall P, Collins DJ, Tunariu N, de Bono JS: Therapy
monitoring of skeletal metastases with whole-body diffusion MRI.
J Magn Reson Imaging 2014, 39(5):1049-1078.

5. Padhani AR, Koh DM, Collins DJ: Whole-body diffusion-weighted MR
imaging in cancer: current status and research directions. Radiology 2011,
261(3):700-718.

doi:10.1186/1470-7330-14-S1-O31
Cite this article as: Padhani: Whole-body MRI and diffusion MRI. Cancer
Imaging 2014 14(Suppl 1):O31.

Mount Vernon Cancer Centre, London, UK

Padhani Cancer Imaging 2014, 14(Suppl 1):O31
http://www.cancerimagingjournal.com/content/14/S1/O31

© 2014 Padhani; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://www.ncbi.nlm.nih.gov/pubmed/21618333?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21618333?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21618333?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24355655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24355655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24355655?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24510426?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24510426?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22095994?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22095994?dopt=Abstract
http://creativecommons.org/licenses/by/4.0
http://�creativecommons.org/publicdomain/zero/1.0/

	References

