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BACKGROUND

Why MR-Only Radiatiotherapy?
• Leverage superior soft tissue 
contrast from MRI
• Eliminates CT simulation & ionizing 
radiation 
• Removes MR–CT registration errors
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METHODOLOGY PIPELINE

MRI Acquisition
T1 3D mDixon Vane
Water + In-phase inputs

Synthetic CT Generation
Weakly supervised CycleGAN
Bone + bladder loss terms

Image Quality
MAE & ME
(Hounsfield Units)

Dose Calculation Accuracy
DVH metrics
3D Gamma (2mm/2%)

IGRT Positioning Accuracy
CBCT-to-CT vs
CBCT-to-synthetic CT

RESULTS

① Image Quality (mean error in whole-body)

② Dose calculation Accuracy — 3D Gamma Passing Rates 
(2mm/2%)
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③ IGRT Positioning Accuracy

STUDY DESIGN

• Unified Model
Single CycleGAN for all 
body sites — no site-
specific models needed
• Clinical acceptable
Image quality, dose 
accuracy & positioning 
validated across all 5 sites
• Thorax Challenge
Lung HU mismatch 
addressable via HU 
override strategy
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