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Abstract 

 

The corpus callosum (CC) is the largest fiber
1
 tract in the brain and 

connects homological regions of the two cerebral hemispheres.  Research with 

split-brain patients, whose CC has been surgically severed, and neurologically 

intact groups has shown that the CC is important for sustained and divided 

attention.  Due to its role in attention, the CC is of interest to clinical 

conditions in which attention is affected, such as attention deficit hyperactivity 

disorder (ADHD). 

Although the size of the CC has been examined in children and 

adolescents with ADHD, the results have been inconsistent.  Therefore, the 

first of three studies in this thesis synthesized the current research in a meta-

analysis, which analyzed the data from 13 studies that examined CC area in 

children and adolescents with ADHD, when compared to healthy controls.  

This study found that the splenium, the most posterior region of the CC, was 

smaller in ADHD and the rostral body, an anterior region, was smaller in boys 

with ADHD compared with controls.  Thus, there is evidence for differences 

in area in both the anterior and posterior regions of the CC in ADHD. 

It was not known whether these differences persist into adulthood, 

however, because CC size had not been examined in adults with ADHD.  

Therefore, the second study examined CC area and structural integrity in 

young adults with ADHD compared with healthy controls using magnetic 

resonance imaging (MRI) and diffusion tensor imaging (DTI), respectively.  

The difference in the size of the splenium was not present in this adult sample, 

                                                 
1 American spelling is used throughout the thesis in order to be consistent with the published 

papers which have been published or prepared using American spelling. 
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although the genu (an anterior region of the CC) was smaller and two mid-

posterior regions were larger in adults with ADHD when compared with 

controls.  In addition, a reduction in the integrity of the genu and greater 

integrity in the splenium was found in ADHD. 

The relationship between CC morphology and measures of attention 

and IQ was also examined in young adults with ADHD and controls in order 

to assess the functional significance of differences in the CC.  The integrity of 

the splenium was correlated with performance on the Stroop task, which 

requires attentional control.  Hence, this study indicated that the morphology 

of the CC is atypical in young adults with ADHD and that these differences in 

the CC may impact on cognitive functioning.  Interestingly, an estimate of 

performance IQ was negatively correlated with CC area in controls.  This 

result conflicts with previous research on the relationship between IQ and the 

CC in healthy adults although the literature has yielded inconsistent findings. 

The third study, therefore, examined the relationship between IQ and 

both CC area and integrity in more detail in a larger sample of young adults.  

A negative correlation was found between the area of posterior regions of the 

CC and an estimate of performance IQ, while an estimate of verbal IQ was 

associated with decreased structural integrity in the genu.  This study supports 

the hypothesis that differences in CC size and or integrity may have cognitive 

consequences. 

 In summary, this thesis confirms the view that the development of the 

CC is atypical in children and young adults with ADHD.  In addition, 

differences in CC integrity were associated with cognitive functioning in 
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young adults with ADHD.  Finally, the morphology of the CC is related to 

cognitive performance in healthy adults.



 10 



 11 

Declaration 

 

This work contains no material which has been accepted for the award of any 

other degree or diploma in any university or other tertiary institution and, to 

the best of my knowledge and belief, contains no material previously 

published or written by another person, except where due reference has been 

made in the text. 

 

I give consent to this copy of my thesis when deposited in the University 

Library, being made available for loan and photocopying, subject to the 

provisions of the Copyright Act 1968. The author acknowledges that copyright 

of published works contained within this thesis (as listed below*) resides with 

the copyright holder(s) of those works. 

 

I also give permission for the digital version of my thesis to be made available 

on the web, vai the University’s digital research repository, the Library 

catalogue, the Australasian Digital Theses Program (ADTP) and also through 

web search engines, unless permission has been granted by the University to 

restrict access for a period of time. 

 

 

Amanda D. Hutchinson      Date 

 

 

 



 12 

* Published Works 

Hutchinson, A. D., Mathias, J. L., & Banich, M. T. (2008). Corpus callosum 

morphology in children and adolescents with Attention Deficit 

Hyperactivity Disorder: a meta-analytic review. Neuropsychology, 

22(3), 341-349. 

Copyright © 2008 by the American Psychological Association. Reproduced with permission. 

The official citation that should be used in referencing this material is Hutchinson, A. D., 

Mathias, J. L., & Banich, M. T. (2008). Corpus callosum morphology in children and 

adolescents with Attention Deficit Hyperactivity Disorder: a meta-analytic review. 

Neuropsychology, 22(3), 341-349. The use of APA information does not imply endorsement 

by APA. 

 

Hutchinson, A.D., Mathias, J.L., Jacobson, B.L., Ruzic, L., Bond, A.N., & 

Banich, M.T. Corpus callosum size and composition in adults with 

attention deficit hyperactivity disorder. Manuscript submitted for 

publication. 

 

Hutchinson, A.D., Mathias, J.L., Jacobson, B.L., Ruzic, L., Bond, A.N., & 

Banich, M.T. (2009). Relationship between intelligence and the size 

and composition of the corpus callosum. Experimental Brain Research, 

192(3), 454-464. 

Springer/Kluwer Academic Publishers. Reprinted with kind permission of Springer Science 

and Business Media. 



 13 

Acknowledgements 

 

There are many people I need to thank for their input, support and friendship. 

 

First, my two wonderful supervisors: Jane, I can’t believe we’ve been 

working together for 7 years!  Thank you for your endless support, guidance 

and willingness to take on a challenge.  Marie, thanks for taking a risk on an 

Aussie you had never met.  I have learnt so much during the past four years.  

Jane and Marie, thank you for being great supervisors, mentors and friends. 

Thank you to everyone in the Banich lab.  I’ve loved working with all 

of you.  Thanks for all of the useful discussions and suggestions.  Special 

thanks to Luka and Blaine for spending hours troubleshooting the corpus 

callosum traces. 

Thanks to the American Australian Association for awarding me a Sir 

Keith Murdoch Fellowship and for seeing value in my work.  I have really 

appreciated your support. 

Mum & Dad, Jenni & John, Jean & Scott and Emma - thank you for 

your support every step of the way.  I am so grateful to be part of such an 

amazing family.  Mum and Dad, thanks for teaching me to believe in and 

follow my dreams.  You have always been ready to listen, day or night.  Jenni, 

Dallas has never felt far away thanks to our daily phone calls.  It has been 

wonderful to be able to share the experience of living in the USA with you and 

John.  Jean and Scott, thanks for your interest in my work and for supporting 

me as one of your own.  Emma, thanks for your friendship and for always 

finding time for us in your travels. 



 14 

A big thank you to all of my friends both in Adelaide and Boulder, 

who have always been interested in what I’m doing and have always offered 

their support.  There are too many of you to mention by name, but a special 

thanks to Karen, for many long phone calls.  We have been even closer despite 

the distance and I will always be grateful for your friendship.  To our extended 

Aussie family who made the effort to visit Boulder and experience a taste of 

our life here - thank you!  I was never too home sick because you brought a 

little bit of Adelaide with you.  Nicole, Jeremy, Kim, Greg –thanks for your 

friendship and for listening to all of the ups and downs.  You truly are our 

“Boulder family”. 

The person I need to thank most – Mark.  Thank you for always 

believing in me, always finding time for me, and always knowing how to 

make me smile.  You have understood what I have been going through, 

encouraged me and inspired me.  I love you and I’m looking forward to the 

next chapter, whatever it brings. 

It is hard to believe that four years have come and gone.  I’m grateful 

to all of you for making this an incredible experience.  I have learnt a lot 

professionally, personally and spiritually during this time. 

I am thankful that I have two places I call home.  It is bittersweet to 

return to Australia and leave Boulder.  I will miss Colorado life but I know 

that this is a beginning as well as an ending.  Colorado holds a special place in 

my heart and I know I will return soon. 

 

 “Every new beginning comes from some other beginning’s end” 

Closing Time, Semisonic 



 15 

Statements of the contributions on jointly authored papers 

 

Chapter 2 

Title: Corpus callosum morphology in children and adolescents with attention 

deficit hyperactivity disorder: a meta-analytic review. 

Co-authors: J.L. Mathias, M.T. Banich 

Contributions: Both co-authors acted in a supervisory capacity during all 

stages of this research and manuscript preparation.  I was responsible for this 

study’s inception and design, data-collection, statistical analyses, data 

interpretation, and manuscript preparation, under the supervision of J.L. 

Mathias and M.T. Banich. 

 

Chapter 3 

Title: Corpus callosum size and integrity in adults with attention deficit 

hyperactivity disorder 

Co-authors: J.L. Mathias, B.L. Jacobson, L. Ruzic, A.N. Bond, E. Willcutt, 

L.C. Bidwell, Y.P. Du and M.T. Banich 

Contributions: B.L. Jacobson developed the semi-automated algorithm that 

was used to trace the corpus callosum from the MRIs performed on study 

participants.  L.T. Ruzic processed the imaging data using FSL and 

ascertained measures of FA from the DTI data.  A.N. Bond conducted traces 

of the corpus callosum in order to allow the inter-rater reliability of the tracing 

technique to be evaluated.  E. Willcutt and L.C. Bidwell were involved in 

participant recruitment, screening and neuropsychological data collection.  

Y.P. Du helped with Magnetic Resonance acquisition, writing the pulse 



 16 

sequence for data acquisition, and initial analyses.  J.L. Mathias and M.T. 

Banich acted in a supervisory capacity and guided all stages of this work, 

including manuscript preparation.  I was responsible for this study’s inception 

and design, completed all traces of the corpus callosum (excluding those 

completed by A.N. Bond for the analysis of inter-rater reliability), conducted 

all statistical analyses and data interpretation, and was the primary author on 

this paper. 

 

Chapter 4 

Title: Relationship between intelligence and the size and composition of the 

corpus callosum. 

Co-authors: J.L. Mathias, B.L. Jacobson, L. Ruzic, A.N. Bond and M.T. 

Banich 

Contributions: B.L. Jacobson developed the semi-automated algorithm used 

to trace the corpus callosum.  L.T. Ruzic processed the imaging data using 

FSL and ascertained measures of FA from the DTI data.  A.N. Bond 

conducted traces of the corpus callosum in order to allow the inter-rater 

reliability of the tracing procedure to be evaluated.  J.L. Mathias and M.T. 

Banich acted in a supervisory capacity and guided all stages of this work, 

including manuscript preparation.  I was responsible for this study’s inception 

and design, completed all traces of the corpus callosum (excluding those 

completed by A.N. Bond for the analysis of inter-rater reliability), undertook 

all statistical analyses and data interpretation, and was the primary author on 

this paper. 



 17 

The undersigned agree that the statements made regarding author 

contributions are accurate and true. 

 

 

 

a1001984
Text Box

a1172507
Text Box
                           NOTE:     The signatures are included in   the print copy of the thesis held in    the University of Adelaide Library.

a1001984
Text Box



 18 

Permission for the use of published papers and manuscripts submitted for peer 

review and publication 

 

Chapter 2 

I give permission for the following published paper to be included in Amanda 

Hutchinson’s thesis. 

Hutchinson, A. D., Mathias, J. L., & Banich, M. T. (2008). Corpus callosum 

morphology in children and adolescents with Attention Deficit Hyperactivity 

Disorder: a meta-analytic review. Neuropsychology, 22(3), 341-349. 

 

 

 

a1001984
Text Box



 19 

Chapter 3 

I give permission for the following paper to be included in Amanda 

Hutchinson’s thesis. 

Hutchinson, A. D., Mathias, J. L., Jacobson, B. L., Ruzic, L., Bond, A. N., & 

Banich, M. T. Corpus callosum size and composition in adults with attention 

deficit hyperactivity disorder. Manuscript submitted for publication. 

 

 

 

a1001984
Text Box



 20 

Chapter 4 

I give permission for the following published paper to be included in Amanda 

Hutchinson’s thesis. 

Hutchinson, A. D., Mathias, J. L., Jacobson, B. L., Ruzic, L., Bond, A. N., & 

Banich, M. T. (in press). Corpus callosum size and composition in adults with 

attention deficit hyperactivity disorder, Experimental Brain Research. 

Accepted for publication: September 30
th

, 2008. 

 

 

a1001984
Text Box


	TITLE: Corpus callosum morphology and function in attention deficit hyperactivity disorder and the relationship between the corpus callosum and cognitive functioning in healthy adults
	Table of Contents
	Abstract
	Declaration
	Published Works
	Acknowledgements
	Statements of the contributions on jointly authored papers


