
Accepted Manuscript

Title: The Neural Circuitry of Restricted Repetitive Behavior:
Magnetic Resonance Imaging in Neurodevelopmental
Disorders and Animal Models

Authors: Wilkes B.J., Lewis M.H.

PII: S0149-7634(17)30553-5
DOI: https://doi.org/10.1016/j.neubiorev.2018.05.022
Reference: NBR 3131

To appear in:

Received date: 11-8-2017
Revised date: 18-4-2018
Accepted date: 20-5-2018

Please cite this article as: Wilkes BJ, Lewis MH, The Neural Circuitry of
Restricted Repetitive Behavior: Magnetic Resonance Imaging in Neurodevelopmental
Disorders and Animal Models, Neuroscience and Biobehavioral Reviews (2018),
https://doi.org/10.1016/j.neubiorev.2018.05.022

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.neubiorev.2018.05.022
https://doi.org/10.1016/j.neubiorev.2018.05.022


1 

 

The Neural Circuitry of Restricted Repetitive 

Behavior: Magnetic Resonance Imaging in 

Neurodevelopmental Disorders and Animal Models 
 

Wilkes, B.J. a,* and Lewis, M.H. a,b 

 

a Department of Psychology, University of Florida, Psychology Building, 945 Center Drive, 

P.O. Box 112250, Gainesville, FL, 32611-2250, USA 

b Department of Psychiatry, University of Florida, McKnight Brain Institute, 1149 Newell      

Dr., Gainesville, FL, 32611-2250, USA 

 

Highlights 

 Mapping the neural circuitry of RRB is in its early stages 

 MRI provides needed translational studies of the network connectivity 

mediating RRB 

 MRI findings implicate cortico-basal ganglia and cerebellar circuits in RRB 

 MRI studies of animal models of RRB are lacking and sorely needed 

 Advanced MRI with in vitro neuroscience methods are needed to confirm 

RRB circuitry 

 

 

Abstract 

Restricted, repetitive behaviors (RRBs) are patterns of behavior that exhibit little 

variation in form and have no obvious function. RRBs although transdiagonstic are 

a particularly prominent feature of certain neurodevelopmental disorders, yet 

relatively little is known about the neural circuitry of RRBs. Past work in this area 

has focused on isolated brain regions and neurotransmitter systems, but 

implementing a neural circuit approach has the potential to greatly improve 

understanding of RRBs. Magnetic resonance imaging (MRI) is well-suited to 

studying the structural and functional connectivity of the nervous system, and is a 

highly translational research tool. In this review, we synthesize MRI research from 

both neurodevelopmental disorders and relevant animal models that informs the 

neural circuitry of RRB. Together, these studies implicate distributed neural circuits 

between the cortex, basal ganglia, and cerebellum. Despite progress in 
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