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are provided with free text boxes to elaborate on their assessment. These free text comments are 
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VERSION 1 - REVIEW 

REVIEWER Steffen Simon 
Center of Palliative Medicine and Clinical Trials Unit  
University Hospital Cologne, Germany 

REVIEW RETURNED 17-Feb-2015 

 

GENERAL COMMENTS Many thanks for the opportunity to review the manuscript 
“Magnetoencephalography to investigate central perception of 
exercise-induced breathlessness in people with chronic lung 
disease: a feasibility pilot” by Johnson et al. This paper describes 
preliminary findings by an innovative method to detect, to describe 
and to further explain breathlessness. It covers an interesting and 
important topic which is relevant for clinical scientists and clinicians 
caring for patients with breathlessness. The team conducted robust 
research which has the power to stimulate more relevant research 
questions. There is much too less research in the area of 
breathlessness and we need much more knowledge to understand 
the mechanism of breathlessness perception in order to find ways to 
better palliate this burdensome symptom. This manuscript reports 
from a promising research cooperation between research on MEG 
and on breathlessness. It is a well written manuscript and most 
appropriate for BMJ open.  
 
COI: I know the first and third author of this paper from conferences 
and the international research group on breathlessness.  
And: I have no competence to judge the MEG-parts of the method 
section and tables 1+2.  
 
This manuscript presents clear study aims. The study design is well 
conducted and contains easy and well documented procedures. It is 
the credit of the team to cleverly combine different research 
questions (including feasibility) in one pilot study – it use resources 
wisely and produce a lot of important insights in a really novel and 
innovative research area in order to open a new way to investigate 
breathlessness in patients. It is an important and promising result 
that the described MEG procedures are acceptable for breathless 
patients. It is reasonable (because of the pilot character) to describe 
the breathlessness intensity results with and without airflow only - 
without any analytical statistics or figures.  
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Airflow: what was the duration of the airflow blow for each 
“intervention”?  
As expected for a pilot study, there are several limitations, e.g. non-
matched and imbalanced controls (age and/or sex might have an 
impact on MEG results – I do not know if there is already some 
knowledge about this question from other work on MEG?). However, 
limitations are named and discussed in a balanced way.  
Tables 1+2 are hard to understand without specialist knowledge. I 
wonder if these results could be summarized and placing the tables 
within a supplement (contain important data for MEG specialists and 
good to share for further research).  
 
The manuscript presents a balanced and informative discussion.  
However, what are the next steps (apart from a confirmation study in 
a larger and matched group)? Which new research questions can be 
drafted by the research team tailored by their pilot study? This would 
be helpful for the reader to know.  
 
Two specific comments:  
References 7, 8 and 36: the first author is “von Leupoldt A” (instead 
of “von LA”)  
Fig. 1, fourth box: last line is covered by the box-frame  

 

REVIEWER Sven Braeutigam 
Oxford Centre for Human Brain Activity,  
Oxford University,  
England UK 

REVIEW RETURNED 02-Apr-2015 

 

GENERAL COMMENTS The authors have used MEG to record the neuronal response in 
patients with chronic lung disease. The authors conclude that MEG 
scans are feasible in these patients and that MEG can detect 
neuronal activity related to changes in breathlessness. Overall, this 
study is of potential interest to researchers and clinicians interested 
in the central nervous pathways associated with normal and 
abnormal breathing. However, publication of the manuscript in its 
current form might be premature.  
 
1) It not clear what the challenge is and how this study may inform 
researcher wishing to scan individuals with special needs. Although 
clinical applications are still limited, MEG has been used to 
successfully record response under very challenging circumstances, 
such as, amongst others, ictal epilepsy and Parkinson’s disease. 
The authors point to head movements after exercise induced 
breathlessness but the authors have neither quantified the amount 
of movement nor corrected for artefacts during analysis. Note that 
various techniques to reduce and correct for movements have been 
suggested and successfully applied.  
 
2) Acknowledging the intended purpose of this study, one would like 
to see much improved control data. Neglecting subject matching and 
restricting the control cohort to rest scans only prohibits meaningful 
interpretation of the data.  
 
I believe that the authors working on an interesting and relevant 
topic but the current manuscript does not seem to contribute to the 
debate beyond what has already been established in clinical MEG.  
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REVIEWER George O'Neill 
University of Nottingham, United Kingdom 

REVIEW RETURNED 06-Apr-2015 

 

GENERAL COMMENTS In this paper, the authors investigate whether using 
magnetoencephalography is a feasible tool to investigate the 
electrophysiological markers of breathlessness in those who suffer 
with a chronic lung disease. In this pilot study, they find that this 
indeed the case. Other objectives, such as being able to locate 
areas corresponding to breathlessness and whether a distractor 
stimulus (cool air) aid in recovery are clearly covered throughout. 
Experimental and analysis conduct are thorough and acceptable for 
this pilot study.  
 
However there are a few recommendations or queries I have which I 
would like the authors to address or respond to, these are mostly 
presented in order they are found in the manuscript.  
 
1) [Page 5, line 1] The word “scanning” after 
“Magnetoencephalography (MEG)” can be deleted, as it is 
unnecessary. (If we are being pedantic, MEG doesn’t technically 
scan in the way MRI does)  
2) [Page 5, line 14-17] The line “neuronal activity generates small 
magnetic fields perpendicular to the current flow” should read as 
“neuronal activity generates small magnetic fields perpendicular to 
the dendritic current flow”.  
3) [Page 9] There are two types analyses performed in this paper (a 
whole head t-stat image, and Virtual Electrode spectra in the resting 
state), however in the methods this isn’t made entirely clear, would 
the authors consider making this clearer?  
4) [Page 11, line 22] This should read figure 2 rather than figure 1.  
5) [Page 11, line 30] “Differences within participant activity post-
exercise/on recovery with/without airflow” is this a heading or a 
rouge sentence (either way, it needs some kind of formatting).  
6) [Page 11, line 42] This should read figure 3 rather than figure 2.  
7) Table 2 shows whether there was a power increase or decrease 
during recovery across subjects, however some of the cells do not 
show a result (no +/-), could the authors explain why this is the 
case?  
8) [Page 22] In the limitations section head movement is mentioned 
as a confound in recording data, for the benefit of the potential 
readers of this journal, could the authors explain why MEG was 
selected over electroencephalography, which doesn’t have to worry 
about head movement?  
9) Figure 4 goes unmentioned within the paper, is this deliberate?  
10) Would the authors consider showing a group-averaged t-stat 
images in figures 3 and 4 as well as / rather than select individuals? 
Or explain why those subjects were selected?  
11) It seems odd that images of the beta and gamma bands were 
omitted, would the authors consider including them it compliment the 
text?  
12) There are quite a few typos (mainly spaces missing) around 
references in the text.  
In this paper, the authors investigate whether using 
magnetoencephalography is a feasible tool to investigate the 
electrophysiological markers of breathlessness in those who suffer 
with a chronic lung disease. In this pilot study, they find that this 
indeed the case. Other objectives, such as being able to locate 
areas corresponding to breathlessness and whether a distractor 
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stimulus (cool air) aid in recovery are clearly covered throughout. 
Experimental and analysis conduct are thorough and acceptable for 
this pilot study.  
 
However there are a few recommendations or queries I have which I 
would like the authors to address or respond to, these are mostly 
presented in order they are found in the manuscript.  
 
1) [Page 5, line 1] The word “scanning” after 
“Magnetoencephalography (MEG)” can be deleted, as it is 
unnecessary. (If we are being pedantic, MEG doesn’t technically 
scan in the way MRI does)  
2) [Page 5, line 14-17] The line “neuronal activity generates small 
magnetic fields perpendicular to the current flow” should read as 
“neuronal activity generates small magnetic fields perpendicular to 
the dendritic current flow”.  
3) [Page 9] There are two types analyses performed in this paper (a 
whole head t-stat image, and Virtual Electrode spectra in the resting 
state), however in the methods this isn’t made entirely clear, would 
the authors consider making this clearer?  
4) [Page 11, line 22] This should read figure 2 rather than figure 1.  
5) [Page 11, line 30] “Differences within participant activity post-
exercise/on recovery with/without airflow” is this a heading or a 
rouge sentence (either way, it needs some kind of formatting).  
6) [Page 11, line 42] This should read figure 3 rather than figure 2.  
7) Table 2 shows whether there was a power increase or decrease 
during recovery across subjects, however some of the cells do not 
show a result (no +/-), could the authors explain why this is the 
case?  
8) [Page 22] In the limitations section head movement is mentioned 
as a confound in recording data, for the benefit of the potential 
readers of this journal, could the authors explain why MEG was 
selected over electroencephalography, which doesn’t have to worry 
about head movement?  
9) Figure 4 goes unmentioned within the paper, is this deliberate?  
10) Would the authors consider showing a group-averaged t-stat 
images in figures 3 and 4 as well as / rather than select individuals? 
Or explain why those subjects were selected?  
11) It seems odd that images of the beta and gamma bands were 
omitted, would the authors consider including them it compliment the 
text?  
12) There are quite a few typos (mainly spaces missing) around 
references in the text.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

1. This manuscript presents clear study aims. The study design is well conducted and contains easy 

and well documented procedures. It is the credit of the team to cleverly combine different research 

questions (including feasibility) in one pilot study – it use resources wisely and produce a lot of 

important insights in a really novel and innovative research area in order to open a new way to 

investigate breathlessness in patients. It is an important and promising result that the described MEG 

procedures are acceptable for breathless patients.  

Response: Thank you – we are grateful for the encouraging comment  

2. Airflow: what was the duration of the airflow blow for each “intervention”?  

Response: We have added the following sentence to the methods: “Airflow was directed for the first 

five minutes of recovery.”  
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3. As expected for a pilot study, there are several limitations, e.g. non-matched and imbalanced 

controls (age and/or sex might have an impact on MEG results – I do not know if there is already 

some knowledge about this question from other work on MEG?). However, limitations are named and 

discussed in a balanced way.  

Response: As this is, to our knowledge, the first work in this patient population using this method of 

neuroimaging, we do not know what impact this may have. As the reviewer acknowledges, we have 

been explicit in the limitations that this brings and one of the first things to be done in subsequent 

work is to investigate age matched controls. We have added “and sex” to our acknowledgement of the 

limitations of unmatched controls, to read:  

“Our healthy controls were unmatched and our findings could represent changes related to age or 

sex.”  

4. Tables 1+2 are hard to understand without specialist knowledge. I wonder if these results could be 

summarized and placing the tables within a supplement (contain important data for MEG specialists 

and good to share for further research).  

Response: Thank you. We agree that Table 1 could be presented as a supplement although we feel 

that these are crucial data that need to be presented with this level of detail.  

Table 2 presents an overall picture which is intended to allow the non-neuro-imager to see the 

developing pattern and we would wish to keep this as a main table. We appreciate that this takes 

some time to understand, for readers unfamiliar with this method, but as the findings are by 

breathless/recovery and no airflow/airflow, we do not feel it is possible to simplify what is an already 

greatly simplified presentation. The commentary in the text does give an explanation.  

5. However, what are the next steps (apart from a confirmation study in a larger and matched group)? 

Which new research questions can be drafted by the research team tailored by their pilot study?  

Response: We have added the following:  

“Thereafter, assuming confirmation, this technique could be used to explore the effects of 

interventions with clinical evidence to support their use in refractory breathlessness, such as airflow or 

opioids, on the central perception of this challenging symptom.”  

6. References 7, 8 and 36: the first author is “von Leupoldt A” (instead of “von LA”) Fig. 1, fourth box: 

last line is covered by the box-frame  

Response: Thank you. This has been corrected. Figure 1 is now uploaded as a pdf format to ensure 

that the formatting is not upset.  

 

Reviewer #2  

1. Overall, this study is of potential interest to researchers and clinicians interested in the central 

nervous pathways associated with normal and abnormal breathing. However, publication of the 

manuscript in its current form might be premature.  

Response: We are grateful that this reviewer sees the potential for our work.  

2. It not clear what the challenge is and how this study may inform researcher wishing to scan 

individuals with special needs. Although clinical applications are still limited, MEG has been used to 

successfully record response under very challenging circumstances, such as, amongst others, ictal 

epilepsy and Parkinson’s disease.  

Response: We have expanded our section in the introduction which identifies the challenge so that it 

now reads:  

“The choice of functional imaging in people with chronic lung disease for whom breathlessness is 

induced with exercise is limited by technical factors such as i) the ability to lie flat in an MRI scanner 

for the duration required for a functional study and ii) the ability to perform exertion to induce 

breathlessness whilst lying flat in the scanner. It is possible that techniques such as MRI compatible 

ergometry may be a potential method of investigation allowing exertion induced breathlessness, but 

the patient is still required to lie flat.”  

3. The authors point to head movements after exercise induced breathlessness but the authors have 

neither quantified the amount of movement nor corrected for artefacts during analysis. Note that 

various techniques to reduce and correct for movements have been suggested and successfully 
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applied.  

Response: Thank you. We have added a section with regard to head movement measurement:  

“Each subject had a measure of movement in 5 coil locations. The head movement was calculated by 

the 4-D Neuroimaging software as the difference between the head coil positions at the start and end 

of the scan. The 4-D Neuroimaging system did not allow continuous localisation of head position 

relative to the dewar.”  

4. Acknowledging the intended purpose of this study, one would like to see much improved control 

data. Neglecting subject matching and restricting the control cohort to rest scans only prohibits 

meaningful interpretation of the data.  

Response: We have acknowledged the limitations that the lack of unmatched controls brings. Given 

the array of feasibility issues we had to address during this exploratory study, within the funding 

available, we feel that these preliminary data are nevertheless relevant and useful.  

5. I believe that the authors working on an interesting and relevant topic but the current manuscript 

does not seem to contribute to the debate beyond what has already been established in clinical 

MEG.  

Response: We appreciate that the potential interest is recognised by this reviewer, however, we 

disagree with the conclusion that we have added nothing beyond what is already established. These 

are the first experiments to show that this method can be used in people with significant 

breathlessness and with advanced disease. We now have a platform for future research.  

 

Reviewer #3  

1. In this paper, the authors investigate whether using magnetoencephalography is a feasible tool to 

investigate the electrophysiological markers of breathlessness in those who suffer with a chronic lung 

disease. In this pilot study, they find that this indeed the case. Other objectives, such as being able to 

locate areas corresponding to breathlessness and whether a distractor stimulus (cool air) aid in 

recovery are clearly covered throughout. Experimental and analysis conduct are thorough and 

acceptable for this pilot study.  

Response: We are grateful for these encouraging comments.  

2. [Page 5, line 1] The word “scanning” after Magnetoencephalography (MEG)” can be deleted, as it is 

unnecessary. (If we are being pedantic, MEG doesn’t technically scan in the way MRI does)  

[Page 5, line 14-17] The line “neuronal activity generates small magnetic fields perpendicular to the 

current flow” should read as “neuronal activity generates small magnetic fields perpendicular to the 

dendritic current flow”  

Response: These have been altered as suggested.  

3. [Page 9] There are two types analyses performed in this paper (a whole head t-stat image, and 

Virtual Electrode spectra in the resting state), however in the methods this isn’t made entirely clear, 

would the authors consider making this clearer?  

Response: We have made it clear that whole head t-stat images were used for exercise data analysis  

4. [Page 11, line 22] This should read figure 2 rather than figure 1.  

Response: Thank you for spotting this error. It has been corrected.  

5. [Page 11, line 30] “Differences within participant activity post-exercise/on recovery with/without 

airflow” is this a heading or a rouge sentence (either way, it needs some kind of formatting).  

Response: This is a subheading. Subheadings have now been italicised, but we presume that this will 

be addressed during any ongoing editorial process.  

6. [Page 11, line 42] This should read figure 3 rather than figure 2.  

Response: Thank you for spotting this error. It has been corrected.  

7. Table 2 shows whether there was a power increase or decrease during recovery across subjects, 

however some of the cells do not show a result (no +/-), could the authors explain why this is the 

case?  

Response: We have added the explanation in the title of the table: “Empty cells are shown where 

activity was neither increased nor decreased”  

8. [Page 22] In the limitations section head movement is mentioned as a confound in recording data, 
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for the benefit of the potential readers of this journal, could the authors explain why MEG was 

selected over electroencephalography, which doesn’t have to worry about head movement?  

Response: We have added the following to the introduction, “MEG may be useful in preference to 

electro-encephalography (EEG) because of the superior source-localisation abilities of MEG  

And added the following to the discussion:  

“Other methods of neural activity measurement such as EEG, for which head movement would not be 

an issue, should also be explored in future study in this area.”  

9. Figure 4 goes unmentioned within the paper, is this deliberate?  

Response: This is now referred to in the text  

10. Would the authors consider showing a group-averaged t-stat images in figures 3 and 4 as well as 

/ rather than select individuals? Or explain why those subjects were selected?  

Response: In this pilot study, we have no power to identify group patterns in this way and there is 

considerable inter-individual variation although within individuals there are clear differences in activity 

seen in the different states. Table 2 (now table 1) identifies very preliminary patterns, and we are clear 

how this table is derived from table 1 (now supplementary table) but these are seen less well in group 

averaged t-stat images. We have made it more clear in the text that we have used the t-stat images 

that we have because they show the pattern particularly clearly.  

11. It seems odd that images of the beta and gamma bands were omitted, would the authors consider 

including them it compliment the text?  

Response: Thank you, we have replaced figs3 and 4 with figures showing alpha, beta and gamma 

activity  

12. There are quite a few typos (mainly spaces missing) around references in the text.  

Response: Thank you, the text has been re-proofread  
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