Answer to the reviewers:


Editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Done.

[bookmark: _Hlk68604649]2. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
Done. We added (line 104) :
This protocol follows the guidelines of our institution’s human research ethics committee.

3. Please provide all experimental parameters and values used.
Done.

4. Are there any inclusion/exclusion criteria?
No.

5. 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.
Done.

6. For all computational steps, please provide all user input commands: button clicks or terminal commands, etc.
Not applicable.

7. Please remove the subheaders in the discussion.
Done

Reviewer #1:
I really enjoyed reading this article which described the rationale for, and provided a step-by-step approach to, imaging the pediatric mitral valve -- with a particular focus on features of interest for surgical repair. The manuscript is clear and well-written. It is of value to the community of pediatric imagers.
We thank the reviewer for these positive comments and we are glad he likes the manuscript.

A few comments:

1. Would it be possible to add a diagram or schematic describing the same techniques, applied to TEE view? That would be enormously helpful as it is just as common for the imager to obtain these views in the OR (if not moreso).
We are not doing 3D TEE in our centre. We are doing 2D TEE in pre-op to help the surgeon for the decision if needed. Therefore, we can’t add a 3D TEE part in our article.

2. Could the authors be more specific about choice of pediatric 3d probe? Their assertion that the x7 probe can be used 'in the majority of pediatric patients' seems unlikely, given the excellent quality that the x5 can afford in the larger size child (Philips platform).
We have added the following statements to be more specific about probe selection with regards to age.  However given that probe selection is patient dependent, being any more specific is not possible.
Part 1.2. (page 3) : In the majority of pediatric patients under the age of ten, […].
Over the age of ten, use of a pediatric probe can be attempted, however with excellent image quality on older children, the adult probe is more ideal (see figure 1, step B).

3. Do the authors recommend on-screen labeling of anatomic structures? If so, in what situations? In our laboratory we have found this helpful on occasion.
Yes we agree, sometimes labeling is used for complex non standard 3D image rederings such as in double out right ventricle.  For the mitral valve, we do not do on-screen labelling.

4. For clarity of reading, It would be helpful if the protocol (beginning on line 133) referred directly to workflow described in Figure (1).
We added figure 1 references within the protocol to improve clarity of reading.

5. Minor point: in protocol section 7.3, should the word 'rotate' be replaced by 'flip'? Rotate makes one think of the Z axis.
We agree and have made the change.

6. 7.5.2 - please describe how to do this on the 2 platforms that are included.
We have added the following statements to 7.5.2.
On the Philips Epiq 7 system, adjusting the 3D compression is performed by rotating the “Compression” knob.  On the GE Vivid E95 system, adjusting the 3D compression is performed by rotating the “Active Mode” gain knob.



Reviewer #2:
Thank you for submitting this intersting article to JoVE. I was pleased to receive it as a reviewer.

Manuscript Summary:
This method paper describes the techniques o for the acquisition, data processing and analysis of 3D data sets of the mitral valve with the aim of using these 3D data sets for the surgical planning of paediatric mitral valve disease. The article is well written and concise.

Major Concerns:
1. The aim of this method paper is to provide guidance for examiners who have not previously routinely performed mitral valve assessment by 3D echocardiography. While the aquisition of 3D data sets is very well and precise discribed, the part of the paper on data post-processing and data evaluation is too vague and not comprehensible even for a trained investigator. A more precise description of the post-processing and its illustration by correspondent figures is absolutely necessary here to provide sufficient information, so that a less experienced examiner can understand and independently perform the steps for data processing and imaging of the mitral valve.
We agreed and the figure 3 (former figure 2) has been re-adjusted to describe more clearly the post-processing worklow.
Details: The following technical details should be expanded and clarified to ensure that readers understand exactly the approach of the authors:
Line 213ff: please introduce the technical term "levation plane" and show an example. It would be nice to have an example which was aquired from the short axis view with data-postprocessing (cropping) and the resulting view of the MV.
We have added a new figure, Figure 2, which is acquired using a parasternal short axis image and displays the resulting 3D view of the mitral valve.  At our center we use the term elevation plane which has also been included in the new figure.

Line 250: I am not sure if I am reading the sentence correctly - After storing the 3D data set, colour Doppler can be added .... I presume the authors want to do an additional colour Doppler 3D data set. Literally, however, this means to me that colour can be added retrospectively to the 3D dataset.
We agreee and have added the following statement to clarify this point.
A colour Doppler 3D volume aqusition can be separately obtained by adding colour Doppler and following steps 3-5 of the protocol.  

Line 270: Please provide a multiplanar view or refer to a paper with multiplanar view.Please provide examples for the cropping.
We have added the multiplanar view to current Figure 3 (former Figure 2) to improve workflow as we agree this is the usual starting view.

Line 300/7.4.1. please provide corresponding figure a. typical figure for data aquisition, b. position of the cursors and setting of the points. This image is missing, in the text it is mentioned: SHOW A FIGURE FOR THIS.
We have included a new figure, Figure 4.

Line 329: please provide a typical image with a 3D dataset rendered from the parasternal short axis
We have included a new figure, Figure 2 which is a standard 3D dataset rendered from the parasternal short axis.

332: please refer to the images from the apical two chamber view. Regarding figure 3, was the aquisition of all images done frome the apical 2CV?
In figure 3 the aquisition window of the images and their orientation should be provided in the legend.
We agree and have added the imaging window and mode of acquisition to the legend in the current Figure 5 (former Figure 3).
Legend: Mitral valve 3D Cases.  Case 1 showing mitral valve anterior leaflet prolapse (A) with central mitral regurgitation (B) cropped from an ECG gated dataset acquired from a  low parasternal long axis imaging window.  A real time 3D acquisition from an apical 2 chamber view showing short posterior leaflet chordae (C) restricting motion.  Case 2 showing three left ventricular papillary muscles (D) with the mitral valve chordae attachments (E) cropped from an ECG gated dataset acquired from a low parasternal long axis imaging window.  Case 3 showing prolapse of the A3 and P3 scallops (F) and corresponding mitral regurgitation (G) cropped from an ECG gated dataset acquired from a low parasternal long axis imaging window.

2. The figures are not self-explanatory, the legends are too short and not clear, the presentation of the images and the link within the text are not precise. It is difficult to follow the link between text and figures and vice versa.
See below our multiples comments and modifications. Legends have been adapted.

Figure 2: A: Obviously images 2A and 2B are images from the cropping view. This is difficult to understand for those who are not familiar with the cropping view. Propably a screenshot of the full cropping view including all planes will be helpful.
We have added the initial multiplanar view to current Figure 3 (former Figure 2)

Line 286 - please refer to the correct figure (2D)
We have added the proper figure reference
To obtain an en face view of the mitral valve viewing from the left atrium (Surgeons view) follow the below step. (see Figure 3, step E)

Line 292 please refer to the corresponding figure (2E)
We have added the proper figure reference
To obtain an en face view of the mitral valve viewing from the left ventricle, simply flip the previous step cropped image 180 degrees (on some vendor systems there is a flip crop function that accomplishes this quickly). (see Figure 3, step F)

Line 294 please refer to the corresponding figure
We have added the proper figure reference
Working from the 2D lateral plane (low parasternal long axis in this protocol), position the first curser in the middle of the left ventricle.  After the first position is set, drag the curser towards the posterior wall of the left ventricle and align the crop lines parallel with the long axis of the left ventricle.  Position the second curser below the posterior wall and set this point. (see Figure 4).

Line 337 please refer to the image of the corresponding figure (case 3 in figure 3)
We have added the reference image to the figure reference.
While imaging of the mitral valve chordae tendineae and papillary muscles will be best visualized from an apical two chamber view (see Figure 5, case 1C).   

3. As a result, it may be difficult to reproduce the results of the study with the instructions given by the authors.
Thanks for the comments and we think the new presentation of data acquisitions and post-processing is clearer.

Minor Concerns:
The literature contains older papers which do not represent state of the art technology and current soft- and hardware used for data aquistion and data postprocessing. Using different software has a relevant impact on quantitative data. Results obtained from software used more than 10 years ago may not reflect the results obtained from up-to data equipment.
Line 263: please add to GE, Philips and TomTec the information about the version which allows to do the cropping etc. and where the head office is located.
Done. We added :
However, there is also dedicated GE software (EchoPAC, GE Healthcare, Milwaukee, WI, USA) and Philips software (QLAB, Philips Medical System, Bothell, Washington, USA) that provide the same functions from a reviewing station.  In addition, TomTtec (TomTec Imaging Systems, Munich, Germany) provides a universal software for post processing and cropping 3D datasets from both vendors.

Line 116: The volume rate of full volume single-beat data sets can exceed the number of 25 volumes/s. I would suggest to use a range (from - to). This may depend on the probe and the vendor.
We agree that the volume rate of full volume single-beat data sets can vary and exceed 25 volumes/s.  We are not aware of an acceptable volume/s range for this method.  We have added a statement regarding impact vendor, probe and optimization can have on volume rate.
It is possible to further increase the volume rate of a single-beat data set above 25 volumes per second depending on the ultrasound vendor, probe technology and volume optimization.

Line 334: short comment about the pros and cons of this software in paediatric cardiology?
We would prefer not to add as « pros and cons » as we do not want to specify particular software. We prefer to remain neutral and present only the use of these softwares.
Line 348: I would suggest to add, that planimetry is possible without a dedicated software for AV-valves.
This is a very good point, a statement has been added, please see below.
In addition, direct planimetry of a 3D data set is possible without the use of dedicated 3D software.  

Further suggestions:
The authors may discuss the added value of the 3D examination in comparison to the 2D examination and how it influenced the therapy planning using a concrete case.
We have already discussed this comparison between 2D/3D in our Discussion. However, we would prefer to stay on the technical comparaison than the application. This is the spirit of our Methodological paper.

Differences in the procedure for different patient sizes (newborns/infants, toddlers, schoolchildren, adolescents/adults) should be explained.
These differences are extremely « operator experience » related. In order to avoid confusion and inaccurate messages, we prefer to stay with the pure technical description of the 3D TTE.

Limitations: The article suggests that in any case, with a good 3D dataset, valve pathology can be completely visualised. In practice, however, it is often the case that the overview and localisation of the pathology can be taken from the 3D dataset, but the mechanism becomes much clearer in a very high-resolution 2D-loop (or even 2D-sweep). (e.g. mitral valve prolapse in infant/toddler -> 3D data set -> segmental assignment (e.g. segment A2) -> 2D-echo/colour Doppler -> visualisation of the elongated tendon filaments (would probably not be visible in this example in the 3D-dataset because the filaments are much too fine). Perhaps one or two sentences about the necessity to add 2D data for a complete evaluation mitral valve disease should be added.
As said above, we do think that it is very « operator dependant ». We do not think it is correct and reproducible to say that 2D is better than 3D for this or that situation. The use of both imaging techniques is recommended in the recent ACC/AHA guidelines. Each technique can be useful as long as the methodology of use is optimal. We hope that our paper serves this purpose.
We do not want to compare 2D and 3D for specific applications. This would be the topic of a separate article.

Thank you for this interesting paper and thanks again for submitting it.

