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Reviewer A 
 
GENERAL COMMENTS 
The original research article submitted by Ma et al. focuses on image quality (subjective 
and objective) and radiation dose comparing four different scanning protocols using a 
contemporary CT system with single heart-beat acquisition capability. The article deals 
with a current topic of interest in cardiac imaging, as CT is the central imaging method 
for preprocedural evaluation of patients being candidates for TAVR, once the diagnosis 
of severe aortic stenosis has been established by echocardiography. The clinical 
relevance of low-dose protocols for TAVR-CT is obvious, because 1) the absolute 
number of patients undergoing CT evaluation prior TAVR worldwide per year is 
growing, and 2) because TAVR is increasingly performed in younger patients with 
intermediate or low surgical risk profiles. Therefore, radiation dose and image quality 
are important. 
The article is well structured, but has linguistic limitations that need to be addressed. A 
final native language correction is recommendable. There are further specific 
comments below that I would like to point out below in detail. 
 
SPECIFIC COMMENTS 
Title: 
Not all of the protocols use low-kilovoltage and prospective ECG triggering. Therefore 
the title is misleading and should be modified accordingly. 
Reply:  
We have revised the title of the article. 
Changes in the text:  
Feasibility study of using low-kilovoltage, prospective gating, high-pitch, dual- 

source computed tomography prior transcatheter aortic valve replacement: 

analysis of image quality and radiation dose 

 
Introduction: 
Ok. 
Reply: Thanks. 
 
Material and methods 



 

I would suggest to include coronary artery assessment in the article, because I believe 
it is interlinked with state-of-the-art TAVR-CT. If this is not part of the analysis, this 
can be discussed, but it should be omitted from conclusions! 
Reply: 
We have added explanations in the subjective evaluation of image quality.Due to the 
fact that the CT value evaluation of coronary arteries usually measures the CT value at 
the coronary artery opening, we have included the CT value measurement at the left 
and right coronary artery openings, as well as CNR measurements in the objective 
evaluation. 
 
Changes in the text:  
Two experienced radiologists (10 and 8 years of experience) scored the image quality 
of aorta and coronary arteries using the double-blind method according to the following 
scale 
Objective evaluation included the measurement of left and right coronary artery, the 
aortic root, ascending aorta (approximately 3.5 cm from the aortic valve annulus), aortic 
arch, thoracic aorta (on same plane as the aortic valve annulus), renal artery-level 
abdominal aorta, and femoral arteries on both sides being set as the area of interest. The 
size of the area of interest of the ascending aortic root, aortic arch, thoracic aorta, and 
abdominal aorta was 100±5 mm2; The target in left coronary artery, right coronary 
artery and the bilateral femoral arteries were approximately two-thirds of the lumen of 
the measurement level for the area of interest. Measurements were averaged over 3 
consecutive levels to avoid plaque formation. 
 

 
 



 

 
 
Discussion 
Discussion on CT premedication (i.e. betablockers and nitroglycerine) may be included, 
considering pertinent references (e.g. Michail M et al. Feasibility and Validity of 
Computed Tomography-Derived Fractional Flow Reserve in Patients With Severe 
Aortic Stenosis: The CAST-FFR Study. Circ Cardiovasc Interv. Jan 
2021;14(1):e009586. doi:10.1161/CIRCINTERVENTIONS.120.009586). 
Discussion of coronary artery evaluation using TAVR-CT should be further discussed, 
considering pertinent references (e.g. Renker M et al. Combined CT Coronary Artery 
Assessment and TAVI Planning. Diagnostics (Basel). 2023 Apr 3;13(7):1327. doi: 
10.3390/diagnostics13071327. AND Gatti M et al. Diagnostic accuracy of coronary 
computed tomography angiography for the evaluation of obstructive coronary artery 
disease in patients referred for transcatheter aortic valve implantation: a systematic 
review and meta-analysis. Eur Radiol. 2022 Aug;32(8):5189-5200. doi: 
10.1007/s00330-022-08603-y.). 
If coronary artery assessment is not part of the analysis, I strongly suggest to omit it 
from the conslusions. 
 
Reply: 
Thanks. We have made the modifications according to the above suggestions. We have 
removed some content and added discussion content related to CT-FRR. 
 
Changes in the text :  
  
In addition, coronary CTA combined with CT-FFR can reduce unnecessary coronary 

angiography before TAVR surgery (13,14). The use of beta blockers and nitroglycerin 

before examination to calculate the CT-FFR can improve the diagnostic accuracy (15).  

 
 
 



 

13.Renker M, Schoepf UJ, Kim WK. Combined CT Coronary Artery Assessment and 
TAVI Planning. Diagnostics (Basel). 2023;13(7):1327. Published 2023 Apr 3.  
 
14.Gatti M, Gallone G, Poggi V, et al. Diagnostic accuracy of coronary computed 
tomography angiography for the evaluation of obstructive coronary artery disease in 
patients referred for transcatheter aortic valve implantation: a systematic review and 
meta-analysis. Eur Radiol. 2022;32(8):5189-5200.  
15.Michail M, Ihdayhid AR, Comella A, et al. Feasibility and Validity of Computed 
Tomography-Derived Fractional Flow Reserve in Patients With Severe Aortic Stenosis: 
The CAST-FFR Study. Circ Cardiovasc Interv. 2021;14(1):e009586. 
 
 
References 
Please see suggestions above. 
Reply:  
Thanks. We have made the modifications according to the above suggestions. As shown 
above. 
 
Tables 
Presentation of results in tables 3 and 4 can be improved. I would suggest to add p-
values to all result rows, the indication of results with statistical significance can be 
kept. 
Reply: 
Thank you, we have made the modifications.  
 
Changes in the text :  
 

 
 
Figures 



 

One more figure demonstrating the different protocols should be considered. 
Reply: 
Thanks. We have made the modifications. 
Changes in the text: 

  
A B 

  
C D 

Figure 2 A-D show reconstructed images of the left ventricular outflow tract and aortic 

valve in the A-D group. Among the four images, the image noise in Figure A is 

relatively high, but it does not affect the evaluation of the valve. 

 
 
Reviewer B 
 
Thank you for your interesting manuscript. I must admit that the topic and selection of 
protocols was very interesting. Therefore in my opinion the article should be 



 

resubmitted after through proof-reading session. Moreover, I have some more specific 
comments: 
General remarks: 
1. The Introduction and Discussion sections are currently quite brief and contain a 
limited number of citations. Furthermore, they need to be restructured. In my opinion, 
a more detailed introduction and a thorough description of the dual-energy acquisition 
method employed would enhance the introductory section. The discussion could be 
improved with a more extensive explanation of potential radiation dose reductions in 
vascular studies during DECT (Dual-Energy Computed Tomography) examinations. 
For instance, the virtual non-contrast phase could be further elaborated upon: 
https://doi.org/10.1016/j.acra.2023.03.018, 
https://doi.org/10.3390/app13127134 
Reply 1: 
Thanks. We have made the modifications. 
Changes in the text : 

The dual-energy acquisition method can also reduce radiation dose in vascular scanning 

(21). This method can be used for virtual plain scanning to diagnose cardiovascular 

diseases, reducing radiation dose and contrast agents (22). 

 
 
2. Figure 1 is too big and provides unnecessary images. 
Reply 2: 
Thanks. We have made the modifications. 
Changes in the text:  



 

  
A B 

  
C D 



 

  
E F 

  
G H 



 

  
I J 

 
 
3. Graph presenting the differences in CNR and SNR levels would be very useful. 
Reply 3: 
Thanks. We have made the modifications. 
Changes in the text: 

  
A B 



 

  
C D 

Figure 2 A-D show reconstructed images of the left ventricular outflow tract and aortic 

valve in the A-D group. Among the four images, the image noise in Figure A is 

relatively high, but it does not affect the evaluation of the valve. 

  
 
4. All abbreviations used in the tables should be expanded below the tables. 
I have prepared some detailed comments; however, the manuscript needs to be 
thoroughly revised before resubmitting. 
1. Pleas clarify the I sentence of the manuscript. 
2. Lines 73-76 – provide the guidelines citation. 
3. Sentence” most preoperative MDCT examinations for TAVR are performed using a 
combined scanning protocol, in which both the heart (aortic valve) and the aorta (iliac 
and femoral arteries) …” is unclear and it makes the impression that, the femoral 
arteries are the parts of aorta. 
4. Remove the sentence: “There is a concern for contrast-induced nephropathy (CIN) 
in these patients with underlying renal dysfunction.” As it is not related to the purpose 
of the study, no citation is provided, and such a brief statement is not connected in any 
way to the goal of the research and does not contribute quality to the introduction. 
Consequently, since the research is associated with the reduction of radiation dosage, 
the introduction should more comprehensively describe the topic of radiation protection. 
Reply 4: 
Thanks. We have made the modifications. 
 
 
Changes in the text :  



 

 
 
4.1 
 

 
4.2  

 
 
4.3 

 
Most preoperative MDCT examinations of TAVR are performed using a combined 
scanning protocol, with the coronary artery, aortic valve, and entire aorta (including 
iliac and femoral arteries) evaluated in one examination, which inevitably increasing 
the radiation dose and amount of contrast. 
4.4 

 

 



 

5. 164-172, clarification needed – the sentences are chaotically organized. Signal 
intensity = mean attenuation. 
Reply 5: 
Thanks. We have made the modifications. 
Changes in the text :  
CNR was calculated as follows: CNR = (the mean CT value of the target vessel − 
paraspinal muscle CT value)/ the standard deviation of the noise of the anterior thoracic 
air. Meanwhile, SNR was calculated as follows: SNR = the mean CT value of the target 
vessel/ the standard deviation of the noise of the anterior thoracic air. 
 

 
 
6. Line 188 – p not “P”. 
Reply 6: 
Thanks,We have made the modifications. 
Changes in the text :  

 
 
7. 204-205 – repeated words. 
Reply 7: 
Thanks. We have made the modifications 
Changes in the text :  
all of these have severe coronary artery tomography artifacts due to arrhythmia or 

coronary artery movement during patient scanning. 

 
 
 
8. The mean radiation dose. 
Reply 8: 
Thanks. We have made the modifications. The average radiation dose used to represent 
the radiation dose for each group. 
Changes in the text :  
 
Results: There were no differences in age, body mass index (BMI), subjective image 
quality scores, computed tomography (CT) values between the aorta and the coronary 
artery, or image CNR between the 4 groups. The mean radiation doses of groups A–D 



 

were 4.13±0.69, 4.79±0.58, 12.00±1.62, and 15.01±1.90 mSv, respectively. The mean 
radiation dose in group A (70-kV prospective ECG gating) decreased significantly 
(P<0.05). 
 
The DLP and ED of groups A and B with the 70-kV coronary artery scanning protocol 
were significantly lower than those of groups C and D, respectively. The mean radiation 
dose in group A was lower than that in group B (P<0.05). Relative to group C at 100 
kV, the ED of groups A and B was reduced by approximately 65.58% and 60.08%, 
respectively. 
 
9. Etc… 
Thanks. 
 
 
Reviewer C 
 
1. Please check all abbreviations in the abstract, Highlight box and the main text, 

such as “DSCT, TAVR, CT, ECG" in Highlight box; “ECG, CT” in introduction. 
Abbreviated terms should be full when they first appear. 
 
Reply: 

 

 

 
2. Table 2 
2.1 There seems to be no “*” in Table 2, while it was explained in the legend. Please 
check and revise. 
 



 

2.2 Please indicate how the data are presented in Tables.  
Reply: 

 

 
 

3. Table 4 
Please indicate how the data are presented in Tables.  
Reply: 

 
 
 


