
User experiences

FieldStrength - Issue 51 | winter 2014-2015 16

MRI integrated in radiation oncology department
Beaumont Health System (Royal Oak, Michigan, USA) is one of 

the largest health systems in the USA, with eight hospitals and 

153 outpatient sites, a medical school and a research institute. 

The Radiation Oncology (RO) department houses a dedicated 

Ingenia MR-RT solution that is routinely used for clinical and 

research MR-RT activities. 

“The main reason to integrate MR imaging in RT planning is the 

superb soft tissue contrast that allows detailed delineation of 

tumors and healthy organs, which is crucial for RT planning,” 

says Craig W. Stevens MD, PhD. “The good visualization is why 

a lot of cancer treatments can benefit from MR based treatment 

Beaumont Health System brought MRI into its radiation 
therapy routine practice by implementing the comprehensive 
Ingenia 3.0T MR-RT Oncology Configuration. 

Ingenia solution enhances 
delineation for RT planning
The potential benefits of using MR in radiation therapy planning are 

obvious: with its excellent soft tissue contrast, MR images can help to 

define lesions for well-targeted radiation therapy (RT) planning. During 

treatment, MR can visualize changes in patient anatomy and tumor biology 

to help adapt the treatment plan to these changes. Post-treatment MRI is 

used to monitor treatment response.
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planning, because if we can localize a tumor better, we can 

aim the radiation beam at it better. This potentially allows us to 

shrink our margins and spare more healthy tissue.” 

“MR also provides information on functional and biological 

activities in tumors, background tissue and normal organs, 

which may also be used in RT planning,” says physicist Di Yan, 

DSc, FAAPM. 

“We currently use MR-RT mainly in the abdomen and pelvis 

region: prostate, colorectal, pancreatic, cervical, and liver.  

Also in the brain, we are starting to use it,” says Dr. Yan.

»



www.philips.com/fieldstrength 17

“The superb soft tissue contrast 
allows detailed delineation of tumors 
and healthy organs, which is crucial 
for RT planning.”

Planning RT treatment of Gleason 7 adenocarcinoma in prostate

After prostate biopsy demonstrating 4/12 cores positive for 
adenocarcinoma with Gleason 7 (3+4) this 76-year-old male was 
referred to the RT department. 

CT and axial MRI images are included in the treatment planning 
workflow for the delineation of the prostate and visualization of the 

nerve bundle and other critical structures. Rigid body registration 
was used to register the MRI image to CT using Syntegra, part of our 
Pinnacle3 treatment planning system. 

The image fusion of CT and BTFE shows the difference in contouring 
based on MRI and CT.

Dose on CT and BTFE fusion with prostate 
contoured on MRI (red) and on CT (purple)

For the MR exam the patient is positioned supine on the flat table of 
Ingenia MR-RT with a large angle and pillow under his head, a cushion 
under his knees and a cushion under his feet. The arms are on the chest 
in a comfortable position. No medication or sedation given for MRI. The 
coil bridge is positioned over the patient without touching the patient. 
The FlexCoverage Anterior coil was used. No contrast agent was used. 
The scan time was 13:34 min.

BTFE CTT2W
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MRI BTFE

CT

Blue contour is prostate on MRI, purple contour 
is prostate on CT, red contour is PTV (planning 
target volume)

MRI T2W

CT with contours

Fusion and contouring Dose

In this 57-year-old male, prostate biopsy demonstrated Gleason 6 (3+3) adenocarcinoma of  
the prostate involving 5 of 12 cores.  A CT scan and Clarity ultrasound were used for treatment 
planning and the MR imaging was fused to these scans for treatment volume contouring.

Planning RT treatment of Gleason 6 adenocarcinoma in hypoprostate
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Implementing MR-RT in the department
“Our staff was quite ready to take on the new way of working 

with MR-RT. After MR-RT was introduced, most of our clinicians 

said it made their lives easier,” says Dr. Yan. 

“When a patient registers, first CT simulation and MR simulation 

are done, followed by CT-MR registration on Pinnacle3. Then 

the target and normal organ delineation is performed on MR 

images. Meanwhile we create a reference CT image for online 

treatment and localization correction. During the treatment 

phase we can perform additional MRI scans to visualize the 

anatomy changes and create an adaptive plan. This plan 

basically adapts the treatment plan to the changes.” 

“Along with its great benefits, MR has introduced some new 

challenges,” Dr. Stevens says. “Radiation therapy teams 

generally have no experience with MR. The Philips training 

helped us to implement fully the things we can do with the 

Ingenia MR-RT system. So the training, as well as having a  

good MR physicist, is critical.”

MR imaging for brain treatment planning
“Also in brain tumor treatment planning the MRI soft tissue 

contrast offers a great advantage for seeing the target boundary. 

Brain tumors often involve edema, and CT cannot show this. 

Besides, MR also provides diffusion and perfusion information 

on background tissue,” says Dr. Yan. 

“MR is a powerful method for imaging brain tumors. I think 

we should never treat a brain tumor without having good MR 

imaging we can trust,” Dr. Stevens says.

Future outlook
“I think that in the future functional information from MRI is 

going to become much more important, both for prognostic 

and predictive measures, as well as for treatment response 

measures,” Dr. Stevens concludes. “With Ingenia MR-RT we will 

have the ability in our department to make decisions based 

on, for instance, changes in blood flow and diffusion at the 

beginning, middle and end of treatment. I believe that over time, 

every large cancer center will need to have an MR scanner in 

their radiation oncology department.”

Impressive clinical benefits for prostate
“The biggest problem for CT-based planning, especially in 

prostate, is you can’t see the cancer very well,” says  

Dr. Stevens. “On CT it can be quite challenging to see the edge 

of the prostate especially at the apex. When the edge of the 

prostate can’t be delineated well on CT, radiation oncologists  

will increase their margins a little bit so they don’t miss it, but  

that can also increase toxicity.” 

“Using MR, the prostate is well delineated. We quickly see 

the edges of cancerous tumors like in prostate cancer, and as 

normal structures can be defined, we can optimize the treatment 

plan to protect these organs and their normal function. This can 

potentially improve the outcome. And it improves workflow as 

well. We can contour more quickly, confident that the tumor is 

going to be in the field.” 

“The Ingenia 3.0T MR scanner provides high resolution allowing 

us to make scans fast for the patients. It also gives the potential 

to include methods like MR spectroscopy and diffusion weighted 

imaging, which we’re in the process of doing right now,”  

Dr. Stevens adds.

Special requirements for MRI in RT planning
“There are some general challenges in RT imaging – even with 

CT – such as imaging geometry and positioning accuracy. 

Positioning is extremely important in RT, because we need 

reproducibility between imaging and treatment position. We 

also need accurate geometry so we can be sure our treatment 

plan is properly delivered during the treatment,” says Dr Yan. 

“The Ingenia MR-RT configuration includes an external laser 

positioning system for patient alignment and a flat tabletop 

for imaging the patient in treatment position. Ingenia MR-RT 

also came with a special QA package for regular monitoring of 

precision. Our Ingenia 3.0T scanner achieves good geometric 

accuracy – within a millimeter for most patients – and the 

phantom measurement is even better,” he adds. 

“Ingenia’s wide 70 cm bore is valuable to easily accommodate 

immobilization devices needed in RT,” says Dr. Stevens. “With 

a small bore MR scanner you can’t get the RT immobilization 

devices into the scanner properly; the large bore makes it  

easy to image patients in their immobilization device.”

«

“A lot of cancer treatments can benefit from MR based 
treatment planning, because if we can localize a tumor 
better, we can aim the radiation beam at it better.”


