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The role of Multiparametric MRI is growing rapidly. 

MRI play an important role in medicine.



MpMRI for Precision Oncology and Radiation 

Oncology (RT): A Physicianôs View

Multiparametric MRI in precision oncology

üPrecision screening, diagnosis, staging, treatment 

response and recurrent assessment

Multiparametric MRI in precision RT

üPrecision simulation, target delineation and RT plan 

üPrecision treatment delivery 

üPrecision treatment response prediction

üPrecision detection of tumor recurrence

üMultiparametric MRI future potential



What is 

Multiparametric 

Magnetic Resonance  

Imaging (mpMRI)?



ñA multiparametric MRI (mpMRI) is a 

combination of two or more sequences, 

and/or including other specialized MRI 

configurations such as spectroscopyò

What Is MpMRI ? 

https://en.wikipedia.org/wiki/MRI_sequence

No definition from official organizations like AAPM, ACR,RSNAé.

The Wiki Definition

https://en.wikipedia.org/wiki/Magnetic_resonance_imaging#Other_specialized_configurations
https://en.wikipedia.org/wiki/In_vivo_magnetic_resonance_spectroscopy


Anatomic T1 weighted, T2 weighted sequences 

Additional MRI sequences:

üDiffusion-Weighted Images (DWI)

üDynamic Contrast Images (DCI)

üProton Density Images (PDI)

üFlow sensitive images like MR angiography, MR venography, 

CSF flow study

üCholangiopancreatography (MRCP), MR Spectroscopy, MR 

perfusion, functional MRIé

MpMRI Multiple MRI Sequences

https://radiopaedia.org/articles/mri-sequences-overview

In general, MRI sequences vary with diseases and anatomic sites. 

Selection of MRI Sequence shall be individualized to the site and function.



MpMRI for the Brain

ñCombining multiple 

imaging contrasts 

that reflect different 

aspects of 

pathophysiological 

processes ...ò

Wu et al, 2010 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3319343/

ADC=Apparent diffusion 

coefficient)

ISODATA=Iterative Self-

Organizing Data 

Analysis Technique



Relative Cerebral Blood Volume (rCBV )

Bedekar et al: Magn Reson Med. 2010 Sep; 64(3): 907ï913.
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https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20806381


MpMRI of breast, can be done by different field strengths (1.5-
7 T), include DWI, MRS, with Novel MRI parameters (sodium 
imaging, chemical exchange saturation transfer imaging, blood 
oxygen level-dependent), and hybrid imaging with PET/MRI 
and different radiotracers.

MpMRI for Breast

DWI DWI

Rahbar et al, Magn Reson Imaging Clin N Am. 2016 Feb; 24(1): 223ï238.
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