
Five-layer Deep Convolutional Neural Network
applied to middle-most cross sections for
predicting the presence of MGMT promoter
methylation in FLAIR MRI scans

Daniel Tianming Chen, Allen Tianle Chen, and Haiyan Wang, PhD.

Contact: d223chen@gmail.com

 BraTS Challenge 2021: RSNA-MICCAI Brain Tumor Radiogenomic Classification



Data Sampling

Pick the “most important image”.

For each training sample, pick the 
middle most FLAIR cross-section.

“Middle-most” here means when 
lining up the cross sections from 
front to back as shown to the 
right.

Johnson (2021)



Neural Network
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Training and Cross Validation

Train using a One Cycle policy, Adam 
optimizer. Batch size of 64. Loss function: 
Categorical Cross Entropy. 

The model was able to learn, validation 
loss decreases after the 3rd epoch.

Comment: It may have been better to stop 
at the 5th epoch.



Results

Kaggle Competition Public test set performance: area of 0.616 under the ROC curve between the 
predicted probability and the observed target

Contrastly, two alternatives we tried:

Feature engineered solution counting the number of dark points or light points, or ratios thereof

 20-layer deep nets with 20+ cross sections as input 

Both performed worse (< 0.45 area under ROC curve) (Chen et. al. 2021).

Therefore, it seems that training on less features is better.

Rationale: There are less than 500 unique patient scans, each with about 500+ cross sections. So there 
are lots of features/dimensions per training sample but not enough training samples themselves. Sampling 
the middle-most cross section has a regularization effect similar to Dropout layers.
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