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 The anatomical structures of the patient change during the radiation therapy 
(RT) treatment: shrinkage of NPC, weight loss, displacement or sizes of OARs.

Difference 
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Adaptive radiation therapy (ART)
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The anatomical changes of NPC and OARs are observed every 
day or within a few days during RT course.

Re-planning the initial treatment in a bad timing may affect
the 2-year survival rates of the patient.

 If the future shrinkage of NPC and OARs can be predicted previously, 
re-planning the current treatment should be made during the RT 

course.

Solution:

The timing for re-planning the treatment is hard task and still under debate.
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 Three components(CNNs, GRUs, global attention model) to 
predict the target region at week n from week 1 to week n-1.

TEP-Net
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 (n-1)-CNNs are encoder networks to extract the feature of the 
weekly CT images

METHODS

CNN construction

7
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3D prediction of NPC and OARs obtained by using:
• Weighted voting method (TEP-Net-WV) 
• Fully connected layers (TEP-Net-FC) 

TEP-Net

TEP-Net
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Target region at week n
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 Weekly CT images of 140 NPC patients are obtained during 6 
weeks of RT course used as training and testing data.

NPC and 5 OARs regions (spinal cord, optic nerve, parotid 
gland, brainstem and lens) used as teaching labels.

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Example of the evolution of NPC (Top row) and 
OARs (button row) during 6 weeks of RT course

DATASET 9



9EXPERIMENTAL RESULTS

TEP-
Net-FC

TEP-
NET-WV

TEP-Net 
sagittal

TEP-Net-
coronal

TEP-Net-
axial

P-net

Week 4

Week 5

Week 6

NPC results:

10



10EXPERIMENTAL RESULTS
NPC results:

Average and standard deviation of the accuracy of predicting NPC regions 
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OARs results:
EXPERIMENTAL RESULTS

TEP-
Net-FC

TEP-
NET-WV

TEP-Net 
sagittal

TEP-Net-
coronal

TEP-Net-
axial

P-net

Week 4

Week 5

Week 6

12



12

OARs results:
EXPERIMENTAL RESULTS

Average and standard deviation of the accuracy of predicting parotid gland regions 
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DISCUSSION
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• High accuracy of predicting NPC and OARs by using TEP-Net-FC

• TEP-Net-FC can predict more robust the OARs with a large size 
compared with OARs with small size such as optic nerve and lens.
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CONCLUSION AND FUTURE WORKS
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 A new method(TEP-Net) for predicting the NPC and 5 OARs 
regions in week n from three orthogonal CT images obtained 
in week 1 to week n-1

 TEP-Net-WV and PET-Net-FC are used as integration process 
to obtain the final NPC and OARs prediction  

 TEP-Net-FC predicts NPC and OARs regions in week 4 to 6 more 
accurately compared with conventional methods.
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FUTURE WORKS
23

• We will Introduce an integration by CNN with a conveniently loss 
function

• All OARs regions will be predicted and quantitative evaluations of 
each OAR accuracy will be reported


