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VERSION 1 - REVIEW 

REVIEWER Paul Vespa 
UCLA 

REVIEW RETURNED 04-Aug-2014 

 

GENERAL COMMENTS This paper outlines the changes in CVR with surgical 
revascularization for MMD. The primary results are clear, and the 
authors have done a good job in presenting the findings.  
 
Main Critiques:  
 
1. The degree of change is small and somewhat variable across 
subjects. The data should be presented as within subject percentage 
change rather than a group mean change and statistical analysis 
based on this.  
 
2. The hemispheric question is a bit arbitrary, and focus should be 
on vascular territory.  
 
3. The degree of baseline ICA, MCA, or ACA stenosis in the non-
intervened hemisphere should be better defined, and perhaps used 
as a covariate to evaluate the percent change in CVR within each 
vascular territory. Those subjects with more baseline stenosis may 
have a lower response to CVR measures.  
 
4. The example subject suggests deep white matter changes in CVR 
in the nonintervened hemisphere. The related changes in grey 
matter and white matter should be highlighted in the analysis.  
 
5. The normalization of data to the baseline CVR may be a better 
way to display the magnitude of change. Those areas with the 
lowest baseline CVR may have the greatest change upon 
revascularization. At best, the reported values are mean values, 
rather than a voxel-based approach.  
 
6. Acute stroke occurs after revascularization in a substantial 
proportion of patients. It does not appear that this was controlled for 
in this paper.  
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REVIEWER Frédéric Lesage 
École Polytechnique Montréal, Canada 

REVIEW RETURNED 02-Sep-2014 

 

GENERAL COMMENTS I find the paper valuable and the methods proposed are original. I 
would like to have more discussion of the mechanism behind the 
observations, the observation of a non-differential CVR increase in 
patients with a different circle of willis configuration. 
 
Looking at the graphs, it is not clear that the t-test that were done 
originate from a distribution that is normal, and thereby one might 
question the results of the tests that were done.  
 
I am a bit puzzled by Fig. 2 which shows definite distinct trends in 
CVR between subjects and wonder what distribution assumptions 
were used. I would like to see the author validate the distributions 
prior to doing tests (cerebellar territory sees changes in both 
directions) 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

1. The degree of change is small and somewhat variable across subjects. The data should be 

presented as within subject percentage change rather than a group mean change and statistical 

analysis based on this.  

 

Statistical analysis on pre-intervention/post-intervention was a within subject percentage change as it 

was a repeated measures test, which accounts for between subject differences. Since CVR values 

can arbitrarily be equivalent or close to zero, it would not be wise to present the data as percentage 

change. e.g. A CVR value may be 0.0005 % BOLD/mmHg and improve to 0.1234 % BOLD/mmHg 

following revasuclarization , thereby demonstrating a 24,580% increase!  

 

2. The hemispheric question is a bit arbitrary, and focus should be on vascular territory.  

 

The results section of the abstract and main text have been rewritten to focus on vascular territory. 

Priority was given to the MCA as this is the territory of greatest interest following revascularization.  

 

3. The degree of baseline ICA, MCA, or ACA stenosis in the non-intervened hemisphere should be 

better defined, and perhaps used as a covariate to evaluate the percent change in CVR within each 

vascular territory. Those subjects with more baseline stenosis may have a lower response to CVR 

measures.  

 

Measuring the degree of baseline stenosis in the Moyamoya patients was not possible due to the 

severity of the bilateral stenosis in all patients. There was also limited spatial resolution of the 

MRA/CTA. We agree that having the baseline stenosis in each of the major arteries would clean up 

the results for within subject comparisons. Even though we did not measure the degree of stenosis in 

the non-intervened hemisphere for each of the ICA, MCA, or ACA in all subjects, we still have quite 

significant results.  

 

4. The example subject suggests deep white matter changes in CVR in the nonintervened 

hemisphere. The related changes in grey matter and white matter should be highlighted in the 

analysis.  
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Analysis of the white matter has been incorporated into the main text as Supplemental Figure 1 and 

Supplemental Table 2.  

 

5. The normalization of data to the baseline CVR may be a better way to display the magnitude of 

change. Those areas with the lowest baseline CVR may have the greatest change upon 

revascularization. At best, the reported values are mean values, rather than a voxel-based approach.  

 

We agree that areas with the lowest baseline CVR may have more room for CVR improvement 

following revascularization. Normalizing the data would exaggerate differences between pre- and 

post-revascularization comparisons. The absolute change is the best measure of an actual difference.  

 

6. Acute stroke occurs after revascularization in a substantial proportion of patients. It does not 

appear that this was controlled for in this paper.  

 

We did not control for acute stroke following revascularization. However, subjects that had evidence 

of cortical or sub-cortical infarcts greater than 2 cm, or intracranial hemorrhage on post-

revascularization MRI were excluded from the study.  

 

Reviewer 2  

 

1. I would like to have more discussion of the mechanism behind the observations, the observation of 

a non-differential CVR increase in patients with a different circle of willis configuration.  

 

The revised manuscript contains more discussion about the mechanism behind non-differential CVR 

increases with differing circle of Willis configurations.  

 

2. Looking at the graphs, it is not clear that the t-test that were done originate from a distribution that 

is normal, and thereby one might question the results of the tests that were done.  

 

3. I am a bit puzzled by Fig. 2 which shows definite distinct trends in CVR between subjects and 

wonder what distribution assumptions were used. I would like to see the author validate the 

distributions prior to doing tests (cerebellar territory sees changes in both directions).  

 

Reply to 2 and 3: We agree with the reviewer that the data may not originate from a distribution that is 

normal. We have analyzed the results with a non-parametric test – the Wilcoxon matched-pairs 

signed ranks test – which does not assume a normal distribution. 
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