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24-05-2021

RE: "Quantitative MRI of Endothelial Permeability and (Dys)function in Atherosclerosis (JoVE62724)”

Dear Editors and Reviewers,

We would like to thank you for the interest in our work and your insightful comments. We have taken your suggestions under careful consideration and addressed them in our revised manuscript. Below, you will find our responses to the comments that have been raised. We believe that the comments have greatly improved the clarity and aims of the work presented in this manuscript. Our changes are indicated in red in the manuscript. We believe that our work would be of interest to the readers of your journal and we hope it will be considered for publication in JoVE.


Thank you for your kind consideration.

Sincerely yours,
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Alkystis Phinikaridou, PhD










Editorial comments:
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
Answer: We have performed a thorough spell check. 

2. Please define all abbreviations during the first-time use.
Answer: We have defined all abbreviations at the point of first used.

3. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
Answer: We have complied with all formatting instructions.

4. JoVE cannot publish manuscripts containing commercial language. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. For example: OsiriX,
Answer: We have removed commercial language from the text. 

5. Please revise the following lines to avoid overlap with previously published work: 148-154, 157, 188-189, 191, 198-200, 245-248, 272-274, 288-290, 408-414.
Answer: We have revised the sentences indicated above to avoid duplication with published work.  

6. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
Answer: The abstract is within the word limit and clearly states the Aim of this protocol.

7. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
Answer: We have complied with this request.

8. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
Answer: We have complied with this request.

9. The Protocol should contain only action items that direct the reader to do something.
Answer: We have complied with this request.

10. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Answer: We have complied with this request.

11. Please ensure you answer the “how” question, i.e., how is the step performed?
Answer: We have complied with this request.

12. 1.2: Please include volume and concentration of the solution prepared? 
We have change the sentence to read “Load a 29G needle insulin syringe with the right volume of the contrast agent (gadofosveset trisordium) to achieve a dose of (0.03mmol/kg). Keep the injection volume between 50-150μl” 

13. Please use the degree symbol (˚) and do not superscript 0 or O.
Answer: We have made the recommended change. 

14. Anesthesia steps cannot be filmed.
Answer: We have removed this from the content to be filmed.

15. 4.1: How is this done?
Answer: We have changed the sentence to read “Run the standard calibrations for the MRI system by starting a scout scan”

16. 5: How do you perform each step? Do you perform any button clicks, knob turns, etc? Do you use any command lines? Please include all actions.
Answer: We have changed all relevant sentences in “MRI Segmentation and Data Analysis” section to include specific instructions on how to perform this work in lines 275-338. 

17. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Answer: Please highlight 3 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Answer: We have condense the filmable content into 3-pages. 

18. Please ensure all figures are referenced in order.
Answer: We have complied with this request.

19. Please ensure the results are described in the context of the presented technique. e.g., how do these results show the technique, suggestions about how to analyse the outcome, etc. Data from both successful and sub-optimal experiments can be included.
Answer: We have complied with this request.

20. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Answer: We have permission from the publisher to re-use content and we will upload the document on the JoVE website at the time of resubmission.

21. Please include a title and a description of each figure and/or table. All figures and/or tables showing data must include measurement definitions, scale bars, and error bars (if applicable). Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.
Answer: We have added all the Figure legends at the end of the Representative Results section. 

22. Please do not abbreviate the journal titles in the references section.
Answer: We have changed the formatting as requested.

23. Figure 2: Please remove the commercial term shown on the scanner.
Answer: We have removed the commercial term from Figure 2.

24. Table 1: Please upload it as .xlsx file instead.
Answer: We have uploaded the table in an .xlsx format

25. Please sort the materials table in alphabetical order.
Answer: We have changed it as requested.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Measurements of endothelial dysfunction are highly relevant in the field of (pre-)clinical atherosclerosis imaging, but robust protocols are indeed lacking. Therefore, this manuscript, presented by an expert lab in this field, is a very valuable contribution to the existing literature on this topic. The protocol is described in sufficient detail in order for others to reproduce the methodology, including sequence parameters and specific timings of individual sequences following contrast agent injection. Also, the use of open-source software facilitates the analysis of the data. I have one major and a few minor comments that the authors should consider to further improve the manuscripts.

Major Concerns:
1. The Introduction and final sentence of the discussion mention possible translational to clinical studies, but this not substantiated by literature and I think this is very optimistic at this stage. This reviewer believes the authors should present their protocol solely in the context of preclinical imaging and that a limit clinical translation to the knowledge that can be obtained from preclinical studies.
Answer: We thank the reviewer for this comment. We have changed the last sentence of the introduction to read “The straightforward workflow makes this approach more accessible to the cardiovascular imaging community” eliminating the statement that this method is more clinically applicable. We have also deleted the last sentence of the Discussion “Ultimately imaging endothelial permeability and function in a single scan may allow diagnosis, guide treatment and monitor outcomes in patients at risk of atherosclerosis using a precision-medicine approach”. 

2. In the Results section, outcomes for R1 should also be presented quantitatively to give the reader a feeling of the spread in R1 values that can be expected for a group if animals.
We have added the following sentence in the results section to give the range of R1 values. “The vessel wall R1 relaxation rate ranged from 2.42±0.35 s-1 to 3.45±0.54 s-1 to 3.83±0.52s-1 at 4,8, and 12 weeks of high-fat diet, respectively. Conversely, wild-type (R1=2.15±0.34) and statin-treated ApoE−/− (R1=3.0±0.65) mice showed less enhancement”.

Minor Concerns:
Step 4.1: Consider using 'calibrations' instead of 'adjustments'.
Answer: We have accepted the reviewer’s suggestion. The sentence now reads “Run the standard calibrations for the MRI system by starting a scout scan”.

Step 4.2: A heart-beat of 300 beats/min at 37 degrees Celcius is quite low for mice.
Please consider changing this to 450-600 beats/min.
Answer: We thank the reviewer for this comment. We have changed the range to 400-600 beats per min. 

Step 4A8: It is unclear why the heart beat has to be set to 60BMP. I assume this is because the Look-Locker can only be executed in a 'cardiac triggered', although the acquisition is not truly triggered to the mouse heartbeat. This can be clarified in the manuscript.
Answer:  We thank the reviewer for this comment and we agree that the way it was written might have been confusing. To address this comment we have change the sentence in section 4.1.2 and 4.1.6 to read as “Set the heart rate to 60bpm, when using a simulated ECG signal, or set a blanking period to ensure that the inversion recovery pulse between subsequent inversion recovery pulses is 1000ms when using the recorded ECG signal”

Step 4B3: Considering imaging is performed on a clinical scanner, can retrospective gating cope with the high heart rate of the mouse?
Answer:  We thank the reviewer for this comment. To overcome limitations related to increased heart rates in small rodents when using a clinical scanner we use a “patch” that allows for heart rates higher than 250bpm and faster switching gradients. 

Step 4.9: What if the system does not generate these maps. Can the authors mention the equations (or refer to literature) needed to generate such maps for other users. 
Answer: This is an important point and to address it we have added the following information in section 4.1.9 “The equations used to generate the T1 parametric maps are:





Step 5.5: Vessel wall segmentation in Osirix is not ideal because one is limited to using a closed polygon shape as ROI. Ideally, inner and outer vessel wall contours are drawn,
from which the vessel wall ROI can be formed. Also, this is still a visual assessment. Please include in the Discussion section how these steps can be made reproducible without significant inter-user variability?
Answer: We agree with the reviewer that manual segmentation of the vessel wall depends on a visual assessment and maybe user dependent.  However, segmenting the inner and outer contours does not always apply in cases when LGE images may show diffused/patchy enhancement. For this reason, we stated in the Discussion lines 438-439 that “….rigorous and strict criteria need to be applied in order to avoid intra and/or inter-observer biases in the area/volume and T1 value calculations.” 

Step 5.11: Why didn't the authors start by creating R1maps in the first place? In this way mean R1 values can be directly calculated on a slice by slice basis or for the entire volume immediately.
Answer: We agree with the reviewer’s point. Generation of R1 maps has however not been implemented on the scanner computer yet. For this reason, we generated the R1 values retrospectively by inverting the T1 values. 

Discussion: "Determining vascular … treat atherosclerotic-related risk", rephrase such that it is clear that imaging markers are aimed at monitoring treatment effects.
Answer: We have revised the sentence to read: “Determining vascular endothelial health is an attractive imaging biomarker that can potentially be used to diagnose atherosclerotic-related risk and to monitor treatment effects.”

Discussion: Include a section in the Discussion that explains how the methodology would be different when using high-field small animal scanners, which are more commonly used in preclinical imaging than clinical scanner setups.
Answer: To address this comment we have added the following sentence in the Discussion: “Although, we describe this methodology using a clinical scanner set up the MRI protocols can also be implemented when using high-field small animal scanners. Theses scanners frequently offer inversion recovery, T1 mapping and angiography protocols that can be used or can be programmed in collaboration with the scanner manufacturers.”

Reviewer #2:
Manuscript Summary:
The manuscript by Dr. Phinikaridou and colleagues is a nice effort to collect and summarize a body of work done by authors over more than a decade in this field. The manuscript concisely and accurately describes important imaging protocols that will be helpful to anyone working in the field of imaging of endothelium. Although supposed to be a condensed summary of prior work with a focus on specific protocols, this reviewer feels that there is a need for some editing that would make the manuscript sufficiently dissimilar from previously published works (see below).

Major Concerns:
None

Minor Concerns:
Lines 76-77 are more similar than expected to that in previously published manuscript doi/10.1161/CIRCIMAGING.116.004910
Answer: We have re-phrase this sentence to read as “However, both the function and permeability of the endothelial cells can deteriorate in the presence of cardiovascular risk factors (e.g. smoking, high cholesterol, diabetes, systemic inflammation, oxidative stress) and by blood flow hemodynamic patterns.”

Lines 230-248 need some editing to be sufficiently original as compared to previously published abstract at https://cds.ismrm.org/
Answer: We do not have access to the ismrm link but we have rephrased the sentences to avoid duplications as requested. 

Lines 408-419 are more similar than expected to that in previously published manuscript DOI: 10.1161/CIRCULATIONAHA.112.092098
"revised November 2017" is indicated in the footer of the manuscript? Is this a part of previous submission? Please explain.

Answer: We have deleted the footer “revised 2017”. This was part of the template we revised from the JoVE and it is not part of a previous submission. We have also rephrased the sentences between lines 408-419, to avoid similarities with our previous publication. The section now reads as: “Mechanistically, both the albumin-bound and unbound-fraction of gadofosveset are small enough to pass through breaks in the endothelial junctions and lead to MRI signal enhancement. Additionally, it is possible that the unbound-fraction may also bind to intraplaque albumin after it enters the vessel wall and result in signal enhancement. We have observed that the relaxivity of the vessel wall is r1 ≈17 mmol/L/s, when gadofosveset is injected at a clinical dose. This value is closer to that reported for the albumin-bound fraction (r1 ≈25 mmol/L/s) compared to the free-fraction (r1 ≈6.6 mmol/L/s) 5,29”.
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