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To: rialuthfan@yahoo.com
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Manuscript Number: IMU-D-21-00049   

Automated Image Segmentation for Cardiac Septal Defect based on Contour Region with Convolutional Neural
Networks

Dear Dr Nova,

Thank you for submitting your manuscript to Informatics in Medicine Unlocked.

I have completed my evaluation of your manuscript. The reviewers recommend reconsideration of your manuscript
following major revision. I invite you to resubmit your manuscript after addressing the comments below. Please
resubmit your revised manuscript by May 07, 2021.

When revising your manuscript, please consider all issues mentioned in the reviewers' comments carefully: please
outline every change made in response to their comments and provide suitable rebuttals for any comments not
addressed. Please note that your revised submission may need to be re-reviewed. 

To submit your revised manuscript, please log in as an author at https://www.editorialmanager.com/imu/, and
navigate to the "Submissions Needing Revision" folder.  

Informatics in Medicine Unlocked values your contribution and I look forward to receiving your revised manuscript.

pleasantly,     
Ed 

Edward J Ciaccio
Editor-in-Chief    
Informatics in Medicine Unlocked       

Editor and Reviewer comments:

Reviewer #1: Authors developed U-Net type CNN to make segmentation of 2D echocardiogram image from four
patient groups (ASD,VSD,AVSD,normal). Authors should modify the following points.

(1)The number of patients is small in this study and authors did not apply discriminant analysis to discriminate
among patient groups (ASD,VSD,AVSD,normal) due to the small number. From these reasons, the title of this paper
should include the term "A preliminary study".
(2) Authors should add possible explanation for the reason why U-Net architecture was superior to V-Net in
Discussion section.
(3) Why authors focused on the apical A4C and A5C view and did not use subcostal and suprasternal view?
(4) Explain Fig. 3 and Fig.4 more in detail.
(5) Indicate white holes in Fig.7.
(6) Function f must be missing in Eq.(1).
(7) 1/nci must be 1/ncl in Eqs.(3) and (4).
(8) class I must be class i in the sentence just after Eq.(4)
(9) Add explanation for Mean IU more in detail.
(10) Definitions of pi and gi are missing in Eq.(5)
(11) Add explanation for Precision and Recall also.
(12) Authors should introduce full-term before using abbreviations. For example CNN, ASD, VSD, AVSD in Abstract,
IU in page 11, HLHS and TGA in page 21.
(13) Page20: In Figure 9 we have also … -> In Figure 10 we have also…

Reviewer #2: The manuscript by Ria Nova, Siti Nurmaini, Radiyati Umi Partan, and Sukman Tulus Putra describes
an automatic method for detecting cardiac septal defect. Using CNNs, authors created a methodology to segment
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cardiac septal defects. The study is conceptually interesting, but there are some notes that could improve this
valuable study.

1.    What is the timing of capturing images during the process of transforming videos into frames? You can mention
this value in the first paragraph of page 10. Whether you capture just a few shots (shown in figure 3) from each of
the videos? In this case, please mention the exact time of capturing the image, and is that the same for all videos, or
you choose it manually?
2.    For ground truth, why did you use photoshop? Please mention your reason in the materials and methods
section.
3.    Regarding model architecture, why did you choose CNNs and U-Net? Are there any other studies about the
septal defect in which different architectures were utilized (As you mentioned there is no other study utilizing CNN
and U-Net for septal defect)? What are the plus points of CNN in comparison with other architectures in your
application? Mentioning the answer to these questions in the materials and methods section is beneficial. (There is
just a brief sentence in the Results section saying U-net have a good performance for the segmentation of heart
images)
4.    "The total of image about 4000, however in the segmentation process to obtain the good model of segmentation
only good quality images are selected about 2609. From the selected image, ground truth was done for each of the
50 images", what was the reason for excluding a considerable amount of data? Please mention under which
condition these "good" images were chosen?
5.    As you mentioned, the possibility of wrong observations in clinical unautomated methods for detecting septal
defects is very high, and your method is the first automated method, so it could be beneficial if the results of your
method were compared with the clinical approach.

There are also some issues about the paper structure.

1.    The hardware features of the system could be mentioned in the materials and methods rather than the abstract.
2.    "Ventricular Septum Defect" in line 5 of introduction should be changed to "Ventricular Septal Defect"
3.    Figure 3 could be removed or mentioned in the appendix since the step of extracting frames from a video could
be described effectively without this figure.
4.    Regarding Figure 4, the same as Figure3, it would be beneficial if authors show just one of their categories (for
example, ASD) and show the changes more detailed and bigger in the material and methods section and then insert
all other images into the appendix section.
5.    Each reader must get the most information once read the caption of each Figure, so the captions should be
completed.
6.    Some of the values in Figure 6 should be typed in bigger size to be more readable.
7.    Some of the parameters of formulas #2, #3, and #4 are not defined exactly under the formulas.

Reviewer #3: I have read the manuscript. It is an interesting work, but it is not well written. The structure of the paper
is confusing and some methodological details are missing, making some results difficult to be interpret. Thus, I
consider the  manuscript not ready for publication.
Major Comments:
*    The paper is not well written. Methods, results and discussion sections appears merged.
*    The pre-processing section is not clear and authors didn't provide enough details to make the work repeatable.
In order to clarify the pre-processing step, I suggest including a more detailed description of the used methods (not
simply the used Phyton library) instead of reporting the results of this pre-processing.
*    The paper presents no details about the data division in the method section. I suggest reporting the data division
in the method section, and not in the results section. Moreover, the prevalence of different classes in the training
dataset and in the testing dataset should be reported.
*    Statistically, the gold standard for statistical measurements computation has to be described. Without information
about the gold standard, the results are not clear.
*    Results section and discussion section should be separated.
*    Authors provided a comparison between their model and the V-Net in the results section, but the V-Net was not
introduced in the method section. In order to make the comparison interpretable, authors should describe the V-Net
(at least in the statistics section).
Minor Comments:
*    Acronyms should be defined before their use, especially in the abstract.
*    Figure 1 is not cited in the manuscript.

Reviewer #4: Dear authors I have read your paper entitled "Automated Image Segmentation for Cardiac Septal
Defect based on Contour Region with Convolutional Neural Networks" with a lot of interest.

I have found your research very important and that gives us a taste of how diagnosis is going to be performed in the
future. In your work physicians without special skills in echo studies can have diagnosis of congenital cardiac
defects either analyzing the data they collected locally or even by transferring them to specialised centers. I was
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impressed by the image quality and the process in order to reach specific standardized views that can be diagnostic.
The outcome is successful.

Moreover I was impressed by the technical and mathematic explanation of the data process that my knowledge is
not enough to fully appreciate. However being a cardiac surgeon I am looking forward to the use of Artificial
Intelligence in diagnostic and therapeutic options and this work is a step forward to that. So this paper is worth to be
published
My only comment  as it is mentioned by you as well is that this is an initial try/observation with only 2 patients for
each category : ASD, VSD, AVSD and Normal heart. So you have to return with a major number of patients with
another paper in the future. I would also suggest to shorten the introduction and correct some grammatical errors in
the discussion segment.

Apart from these minor corrections congratulations again for your work.

*****
Data in Brief (optional):
We invite you to convert your supplementary data (or a part of it) into an additional journal publication in Data in
Brief, a multi-disciplinary open access journal. Data in Brief articles are a fantastic way to describe supplementary
data and associated metadata, or full raw datasets deposited in an external repository, which are otherwise
unnoticed. A Data in Brief article (which will be reviewed, formatted, indexed, and given a DOI) will make your data
easier to find, reproduce, and cite.

You can submit to Data in Brief when you upload your revised manuscript. To do so, complete the template and
follow the co-submission instructions found here: www.elsevier.com/dib-template. If your manuscript is accepted,
your Data in Brief submission will automatically be transferred to Data in Brief for editorial review and publication.

Please note: an open access Article Publication Charge (APC) is payable by the author or research funder to cover
the costs associated with publication in Data in Brief and ensure your data article is immediately and permanently
free to access by all. For the current APC see: www.elsevier.com/journals/data-in-brief/2352-3409/open-access-
journal

Please contact the Data in Brief editorial office at dib-me@elsevier.com or visit the Data in Brief homepage
(www.journals.elsevier.com/data-in-brief/) if you have questions or need further information.

More information and support 

FAQ: How do I revise my submission in Editorial Manager? 
https://service.elsevier.com/app/answers/detail/a_id/28463/supporthub/publishing/ 

You will find information relevant for you as an author on Elsevier’s Author Hub: https://www.elsevier.com/authors 

FAQ: How can I reset a forgotten password?
    https://service.elsevier.com/app/answers/detail/a_id/28452/supporthub/publishing/kw/editorial+manager/

For further assistance, please visit our customer service site:
https://service.elsevier.com/app/home/supporthub/publishing/. Here you can search for solutions on a range of
topics, find answers to frequently asked questions, and learn more about Editorial Manager via interactive tutorials.
You can also talk 24/7 to our customer support team by phone and 24/7 by live chat and email.

__________________________________________________
In compliance with data protection regulations, you may request that we remove your personal registration details at
any time.  (Use the following URL: https://www.editorialmanager.com/imu/login.asp?a=r). Please contact the
publication office if you have any questions.

mailto:dib-me@elsevier.com
https://service.elsevier.com/app/answers/detail/a_id/28463/supporthub/publishing/%C2%A0
https://www.elsevier.com/authors%C2%A0
https://service.elsevier.com/app/answers/detail/a_id/28452/supporthub/publishing/kw/editorial+manager/
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