
Magnetic resonance imaging (MRI) is an important adjunct to x-ray CT for treatment planning of numerous 
disease sites.  MRI produces images with greater soft tissue contrast than CT and can suppress or enhance 
different tissue types.  It can also acquire 2D images along arbitrary planes and directly acquire 3D image 
volumes.  These features can improve the discrimination of both healthy tissues and tumor volumes.  MRI also 
suffers several disadvantages relative to CT for use in treatment planning.  Most significant of these are 
greater susceptibility to spatial distortions and intensity artifacts, lack of signal from bone, and pixel values that 
have no relationship to electron density.  While several approaches have been reported to overcome these 
limitations in order to use MR as the primary image dataset for treatment planning, MR still is mostly used as a 
secondary dataset, possibly by geometric registration with the planning CT. 
 
In addition to providing important anatomic information, MR can also provide unique physiologic and functional 
information to aid in tumor detection and monitoring.   Imaging techniques include MR angiography that is 
helpful in radiosurgery planning, diffusion imaging for tumor monitoring and blood oxygen level dependent 
techniques to help elicit functional centers in the brain.   Of increasing interest is the use of localized magnetic 
resonance spectroscopy (MRS) combined with imaging to create magnetic resonance spectroscopy images 
(MRSI) that provide information about cellular metabolism.  These synthetic images can help improve the 
accuracy of tumor identification in certain sites and allow more precise localization of dose.   Follow-up MRSI 
studies may also be able to demonstrate dose response as a function of time to metabolic atrophy. 
 
This lecture will present an overview of the use and limitations of MRI in treatment planning, describe how 
different imaging sequences can be used to image different anatomy or physiology and explain the basics and 
applications of magnetic resonance spectroscopy in radiation therapy. 
 
Educational Objectives: 
 
1) Understand the advantages and disadvantages of using MRI in Tx planning. 
 
2) Understand the different approaches used in MRI to acquire anatomic, functional and physiologic 

information. 
 
3) Understand the basics of magnetic resonance spectroscopy and its application in cancer detection, 

treatment planning and patient monitoring. 
 


