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Purpose: to develop a deep learning algorithm and predict the trajectory of
lung tumor shrinkage during RT monitored via a longitudinal MRI study.
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lung cancer patients monitored via a longitudinal weekly MRI study. _ _ _
A typical example (patient #1) of predicted GTV on week 4, 5 and 6.

Methodology Week6 74 2.0 0.76 0.67
.............................................................. | Dice | RSMSD(mm) | Sems. | Prec. | .
Average performance (Patient # 3)
//< e N o e || Moo ) comtuions 1> Week4  0.81+0.06 1.8+0.8 0.85+0.06 0.78+0.09
\/ = E layer ayer Layer E g T -
- — A Weeks5  0.73z0.05 2.1+0.7 0.79+0.10 0.69+0.10
Week 1 : : Week 4
' H R[] Comoltona kel v pootager [<] RetUtaer | Week 6 0.73+0.06 2.0+0.9 0.83+0.14 0.67+0.06
Z = — -
P @ o N el Y = The overall prediction performance for week 4, 5, and 6 by
- Tumor E onvolutiona ReLU layer +—> Max pool layer > connecyte E - .
- | IR Y i il P using the leave-one-out strategy, respectively.
Week 2 : \l/
e o BTN T
7 5 commeee i ] Week 4 0.86 0.91
R 3| Softmaxlayer i | weeke Conclusion: The deep learning algorithm can capture and predict the spatial shrinkage patterns of the tumor along the course of
Weels e g v radiotherapy. It can be integrated into the clinical workflow of adaptive radiotherapy.
Input Data construction CNN model Output

Diagram of the predictive algorithm. The convolutional neural network (CNN)
was implemented by MatConvNet on the Matlab platform.
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