
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) White matter integrity and cognition in Parkinson’s disease - a 
crossectional study 

AUTHORS Auning, Eirik; Kjærvik, Veslemøy; Selnes, Per; Aarsland, Dag; 
Haram, Astrid; Bjørnerud, Atle; Hessen, Erik; Esnashaari, 
Abdolreza; Fladby, Tormod 

 

VERSION 1 - REVIEW 

REVIEWER Hattori, Takaaki 
Kanto Central Hospital, department of neurology 

REVIEW RETURNED 09-Oct-2013 

 

GENERAL COMMENTS Authors evaluated non-demented PD, 18 MCI and 19 control. 

Authors used FSL and TBSS to calculate and arraign the diffusion 

tensor parameters. Then, Authors used ROI analysis and performed 

correlation analysis for cognitive battery scores. 

 

The results are not so clear, and authors are not taking advantage of 

TBSS. I will mention some points. 

 

1. Authors used TBSS, but they did not perform voxel-based 
analysis of group comparison between PD vs NL or AD vs NL. 
At least, they did show results of voxel-based analysis in Figure. 
Authors did ROI analysis based on TBSS registration. However, 
I believe voxel-based analysis is better because it is objective, 
and we can see the results in whole brain and it is easy to 
recognize the distribution of white matter damage visually. 

 

2. Authors are performing ROI analysis. But, authors did not give 
us enough explanation about their hypothesis of anatomy which 
is responsible for certain cognitive function. For example, they 
hypothesized that Executive functions are based on the middle 
frontal gyrus (rostral division) and the WM underlying the 
orbitofrontal cortex. There is not enough explanation to justify 
that hypothesis. Rationale for hypothesis is vital for hypothesis 
driven study. In addition, they did not show where they putted 
ROIs. At least, readers should see the specific location. 

 

3. Why did not author perform voxel based correlation study using 
TBSS for certain cognitive parameters in whole brain? This is 
the objective way to identify the responsible anatomy for certain 
cognitive function, rather than doing secondly correlation 
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analysis between six ROIs and the three cognitive domains. 
 

 

Those points made results less clear and less objective. More visual 

presentation should be more convincing. 

 

REVIEWER Kamagata, Koji 
Juntendo University School of Medicine 

REVIEW RETURNED 13-Oct-2013 

 

GENERAL COMMENTS The authors present an interesting and well performed study. They 
found a relationship between cognitive impairment and alterations of 
the white matter in patients with PD and PDD. However, there are 
some improvements that need to be made.  
 
1. Methods. In this study, only FA, DR were evaluated. The 
authors could have also looked at other parameter, such as mean 
diffusivity, axial diffusivity.  
 
2. Methods. Why didn't the authors conduct correlation analysis of 
a clinical score (MMSE, GDS, etc) and FA, DR by using multiple 
linear regression analysis in TBSS/FSL?  
 
3. Result. There is no TBSS result. I consider that it is better to 
show the result of TBSS also in figure.  
4. References. Referecences: some older references have you 
checked pubmed for latest references in the field?  
Below are some references that should be included.  
 
White matter microstructure deteriorates across cognitive stages in 
Parkinson disease.  
Melzer TR, Watts R, MacAskill MR, Pitcher TL, Livingston L, Keenan 
RJ, Dalrymple-Alford JC, Anderson TJ.  
Neurology. 2013 May 14;80(20):1841-9. doi: 
10.1212/WNL.0b013e3182929f62. Epub 2013 Apr 17.  
 
Mild cognitive impairment in Parkinson's disease is associated with 
a distributed pattern of brain white matter damage.  
Agosta F, Canu E, Stefanova E, Sarro L, Tomić A, Spica V, Comi G, 
Kostić VS, Filippi M.  
Hum Brain Mapp. 2013 Jul 11. doi: 10.1002/hbm.22302. [Epub 
ahead of print]  
 
Relationship between cognitive impairment and white-matter 
alteration in Parkinson's disease with dementia: tract-based spatial 
statistics and tract-specific analysis.  
Kamagata K, Motoi Y, Tomiyama H, Abe O, Ito K, Shimoji K, Suzuki 
M, Hori M, Nakanishi A, Sano T, Kuwatsuru R, Sasai K, Aoki S, 
Hattori N.  
Eur Radiol. 2013 Jul;23(7):1946-55. doi: 10.1007/s00330-013-2775-
4. Epub 2013 Feb 13.  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Takaaki Hatori  
Institution and Country NIH, USA  
Please state any competing interests or state ‘None declared’: None declared  
 
Authors evaluated non-demented PD, 18 MCI and 19 control. Authors used FSL and TBSS to 
calculate and arraign the diffusion tensor parameters. Then, Authors used ROI analysis and 
performed correlation analysis for cognitive battery scores.  
 
The results are not so clear, and authors are not taking advantage of TBSS. I will mention some 
points.  
 
1. Authors used TBSS, but they did not perform voxel-based analysis of group comparison between 
PD vs NL or AD vs NL. At least, they did show results of voxel-based analysis in Figure. Authors did 
ROI analysis based on TBSS registration. However, I believe voxel-based analysis is better because 
it is objective, and we can see the results in whole brain and it is easy to recognize the distribution of 
white matter damage visually. 
 
Answer:  
 
We agree that doing voxelwise wholebrain analysis is the method of choice because it provides an 
unbiased and visually appealing representation of changes in the entire FA skeleton. However, due to 
the relatively small sample, we were concerned about power-issues and therefore opted a priori to 
use ROI analyses only. However, we agree with both reviewers that unbiased whole-brain data are 
also relevant and should ideally be presented. As can be seen in the revised version, overall the 
results from the wholebrain voxelwise analysis are consistent with our ROI findings. In addition to the 
expected findings between AD vs NC (DR) and PD vs NC (FA), there were significant (corrected for 
multiple comparisons using TFCE) differences in DTI parameters (DR) between AD and PD which did 
not appear in the primary ROI analyzes We have included these analyzes in the text, both in Methods 
and Results, and discussed these findings and associated methodological issues in the Discussion.  
 
 
2. Authors are performing ROI analysis. But, authors did not give us enough explanation about their 
hypothesis of anatomy which is responsible for certain cognitive function. For example, they 
hypothesized that Executive functions are based on the middle frontal gyrus (rostral division) and the 
WM underlying the orbitofrontal cortex. There is not enough explanation to justify that hypothesis. 
Rationale for hypothesis is vital for hypothesis driven study. In addition, they did not show where they 
putted ROIs. At least, readers should see the specific location.  
 
 
 
Answer:  
We agree that the explanation for the selection of ROI`s needs further detail. We have therefore 
included a more thorough background review (taken from our protocol) with detailed information as to 
the underlying justification of the choice of ROI`s for the PD group.  
In addition, we have added a figure shoving the location of the pre-planned ROI`s based on the atlas 
of Desikan et al. (figure 3).  
 
 
 
3. Why did not author perform voxel based correlation study using TBSS for certain cognitive 
parameters in whole brain? This is the objective way to identify the responsible anatomy for certain 
cognitive function, rather than doing secondly correlation analysis between six ROIs and the three 
cognitive domains.  
 
Answer:  
We agree and wholebrain voxewise correlation analyzes have now been performed on cognitive 
parameters in the PD group and included in the Results. As can be seen, some significant 
associations emerged. Please also see the answer to question 1 above.  
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Those points made results less clear and less objective. More visual presentation should be more 
convincing.  
 
Answer:  
As requested, we have included additional figures visualizing our findings.  
 
 
Reviewer Name Koji Kamagata  
Institution and Country juntendo university, Japan  
Please state any competing interests or state ‘None declared’: None declared.  
 
The authors present an interesting and well performed study. They found a relationship between 
cognitive impairment and alterations of the white matter in patients with PD and PDD. However, there 
are some improvements that need to be made.  
 
1. Methods. In this study, only FA, DR were evaluated. The authors could have also looked at other 
parameter, such as mean diffusivity, axial diffusivity.  
 
Answer:  
We agree, we could have looked at other DTI parameters such as mean and axial diffusivity. We 
chose, however, to focus on radial diffusivity (and fractional anisotropy) because we considered it a 
more intuitive measure for readers not specializing in advanced MRI techniques and because we 
thought radial diffusivity and fractional anisotropy would be representative for the testing of our main 
hypotheses. A comment on this was added to the limitation section in the Discussion.  
 
 
2. Methods. Why didn't the authors conduct correlation analysis of a clinical score (MMSE, GDS, 
etc) and FA, DR by using multiple linear regression analysis in TBSS/FSL?  
 
Answer:  
We agree, MMSE could have been used and was considered. MMSE is, however, a rough measure 
of global cognitive decline and not very sensitive to early changes in PD, leading to very little variation 
in a non-demented cohort. For example, 12 out of 18 PD patients had a MMSE score > 28. We 
therefore chose to focus on more sensitive neuropsychological tests as described in the article.  
Similarly, with regard to GDS (Geriatric Depression Scale), no PD patients scored above 3 points and 
they were all considered to be in a normal mood. Alternatively, if the reviewer refers to Global 
Deterioration scale; the restriction is similar, with all subjects having a score of 1-3.  
 
 
3. Result. There is no TBSS result. I consider that it is better to show the result of TBSS also in 
figure.  
 
Answer:  
We agree, and have added this (although due to power issues included this as a secondary analysis). 
Please see the detailed response to Reviewer 1 above.  
 
 
4. References. Referecences: some older references have you checked pubmed for latest 
references in the field?  
Below are some references that should be included.  
 
Answer:  
We thank the reviewer for the updated references. The study by Meltzer et al. is already included in 
the original version, the other references have been added in the revised version.  
 
 
 
White matter microstructure deteriorates across cognitive stages in Parkinson disease.  
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Melzer TR, Watts R, MacAskill MR, Pitcher TL, Livingston L, Keenan RJ, Dalrymple-Alford JC, 
Anderson TJ.  
Neurology. 2013 May 14;80(20):1841-9. doi: 10.1212/WNL.0b013e3182929f62. Epub 2013 Apr 17.  
 
Mild cognitive impairment in Parkinson's disease is associated with a distributed pattern of brain white 
matter damage.  
Agosta F, Canu E, Stefanova E, Sarro L, Tomić A, Spica V, Comi G, Kostić VS, Filippi M.  
Hum Brain Mapp. 2013 Jul 11. doi: 10.1002/hbm.22302. [Epub ahead of print]  
 
Relationship between cognitive impairment and white-matter alteration in Parkinson's disease with 
dementia: tract-based spatial statistics and tract-specific analysis.  
Kamagata K, Motoi Y, Tomiyama H, Abe O, Ito K, Shimoji K, Suzuki M, Hori M, Nakanishi A, Sano T, 
Kuwatsuru R, Sasai K, Aoki S, Hattori N.  
Eur Radiol. 2013 Jul;23(7):1946-55. doi: 10.1007/s00330-013-2775-4. Epub 2013 Feb 13. 
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