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INTRODUCTION

Parkinson’s Disease (PD) is the second most prevalent neurodegenerative disorder worldwide,

characterized by progressive motor and non-motor symptoms[1]. Unfortunately, there are no

definitive PD modifying therapies, so accurate course prediction in advance and appropriate

medical adjustment are essential to slow down degenerative process from onset[2]. This work

addresses a novel challenge in PD course prediction specifically at month 60 (m60) of

both motor and non-motor indicator utilizing Magnetic Resonance Imaging (MRI) and

demographic data of previous years.

AIM

METHOD

Backbone for Serial MRIs

Basic 3D ResNet18 is utilized as the 

backbone intersperse with 3D 

extensional BAM (Bottle Attention 

Module[3]) for time series attention 

and SAM (Shuffle Attention Module[4]) 

for disrupting spatial channels. 

Generative Decoder

MRI serial features concatenates with 

motor and mediaction feature. 

Composite features are padded with 

zeros on total feature dimension, not 

just in time dimension for better 

fusion and modality effectiveness.  

Xdc = Concat Xec, 0 ∈ ℝ N, T+t ×H,1

For calculation reduction, only top-u 

query will be employed in the first 

attention layer.  

Medication Adjustment Module

Employing 𝑈𝐷𝑡
𝑛and 𝑀𝐶𝑡

𝑛 for subjects n at timestep t as state vector 𝑆𝑡 in the Markov Decision 

Processes (MDP).  Discrete action space 𝐴 with five type medications. Reward R is calculated by 

the change of state. Dueling Double Deep Q Network is applied to stimulate medication usage 

policy and decoder with same structure in prediction network is utilized for course continuation.  

RESULTS CONCLUSIONS

We propose a method to predict PD course

based on MRI, motor and medications

features. Medication simulation with

course prediction based on RL is carried

out for better adaptation to individuals,

which corroborate with former prediction

network but need for continuous

improvement.
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Given a specific PD patient n, UDn

and MCn at m60 are predicted

utilizing data including MRIM𝑡
𝑛, age

A𝑡
𝑛, motor symptomsO𝑡

𝑛, medication

type T𝑡
𝑛 and dose D𝑡

𝑛 with year t from

onset (baseline/bl) to month 48 (m48),

presenting as a mapping function 𝑓

𝑓: ∑𝑡 𝐸𝑡 → 𝑌𝑚60.

Fig. 1 The framework of our proposed method. (a) Parkinson’s Disease Course Prediction network with 

image and non-image data. (b) MRI backbone combined with 3D ResNet18, 3D BAM and 3D SA. (C) 

Medication adjustment network with Dueling Double Deep Q-Network. 


