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Thank you for reviewing our manuscript.

(1) Comment: Introduction: P5 line 8 1.Although the pink color sign is shown in a lesion as a suspicious sign of cancer, we finally need to perform biopsies for pathological evaluation like we do when we find fading yellow color in a lesion with iodine. Therefore, what is the merit of using the pink color sign instead of using iodine? The authors need to clarify their statement regarding this matter.
There was a significant association between pink-color sign positive mucosa and HGIN or cancer. Areas of pink-color sign positive mucosa must therefore be adequately biopsied to determine whether HGIN or cancer is present. This sign is especially important in patients with scattered-type staining of the esophagus. We have added the following sentences to the INTRODUCTION to emphasize the importance of the pink-color sign.
“Choosing adequate biopsy sites is sometimes difficult, especially in patients with scattered-type staining of the esophagus, which is characterized by multiple Lugol-voiding lesions[17]. Some of these iodine-unstained lesions may indicate inflammation or low-grade intraepithelial neoplasia (LGIN), and in such cases a lack of iodine staining is not a good indication for taking a biopsy specimen. Because of its high specificity, the pink-color sign is a good indicator for choosing adequate biopsy sites in patients with scattered-type staining.”

(2) Comment: Methods: 2.Did the authors exclude the lesion that needed surgery and why? Didn’t such lesions show “pink color sign”? The authors need to explain why they included only superficial esophageal neoplasia and how they defined the “superficial” lesion during routine endoscopy.
Some iodine-unstained lesions were pink-color sign positive in only part of the lesion. To accurately match the pink-color sign and histological findings, iodine staining and marking of pink-color positive and negative areas were performed immediately before resection. Although endoscopy and iodine staining are routinely performed before endoscopic resection, they are usually not performed during the perioperative period. Considering the potential disadvantages of intraoperative endoscopy and iodine staining, patients requiring surgical resection were excluded from this study. To clarify this point the following sentences were added to the Endoscopic examination and resection section in MATERIALS AND METHODS.
“In this study, iodine staining and marking of pink-color sign positive and negative areas were performed immediately before resection. Considering the potential disadvantages of intraoperative endoscopy and iodine staining, patients requiring surgical resection were excluded.”
Superficial lesions were defined as lesions that were limited to the submucosa. To clarify this point the following sentences were added to the Endoscopic examination and resection section in MATERIALS AND METHODS.

“Patients with superficial esophageal neoplasia confirmed by histologic examination were included in the study. Superficial esophageal neoplasia was defined as a lesion limited to the submucosa. Typical endoscopic findings were superficial protruding type, superficial flat type and superficial excavated type. If a lesion had a large broad-based protrusion, crater and stiffened wall, it was diagnosed as advanced cancer.” 

(3) Comment: Quantitative analysis of color: 3.The authors stated that color can be quantified and evaluated on a two-dimensional plane using the L’u’v color system. However, they did not show the correlation between the range of “v”,“u’” and colors in this article. How much of range in “v” and “u” scale do the red and pink color compose? I expect that red and pink are not dichotomous variables, therefore, the demarcation between red and pink color was not clear in this scale as the author stated in their method, Figure 3A and 3B. In addition, the authors should suggest some references to support their theories about the L’u’v color system.
The Lu’v’ color system is a model for representing colors in terms of intensity values. Using this system, color can be quantified and evaluated on a two-dimensional plane. However, determining the range of color is challenging because there is no clear border between colors. The system was designed to show color differences in this range. To clarify this point, we have added the following sentences to the Quantitative analysis of color section in MATERIALS AND METHODS. The Figures were modified to show that the borders of the colors were unclear.
“Using this system, color can be quantified and evaluated on a two-dimensional plane. However, determining the range of color is challenging because there is no clear border between colors.”
We have added the following two references describing the Lu’v’ color system.
Chung KL, Yang WJ, Yan WM. “Efficient edge preserving algorithm for color contrast enhancement with application to color image segmentation”, Journal of Visual Communication and Image Representation 2008; 19: 299-310.
Schanda J. CIE Colorimetry: Understanding the CIE System, New York, Wiley Interscience,
2007: 61-4.

(4) Comment: Measuring the size of a lesion is sometimes difficult for us during endoscopy, let alone recognizing the size of a lesion in the stored images in a database. While, through our experiences using Image J software, it is critical to measure the exact area of a region for the analyses. However, the authors did not mention how they calculate the exact area of 3 mm2 in this article. We need more explanations about how they realize the area of 3 mm2 in the stored images. Also, the resolution of the images in bitmap format are not mentioned at all. I think, the value of the red-green-blue components were influenced by the resolution of the original bitmap images. Please give us more detailed explanations regarding this problem.
We agree that measuring the size of a lesion in a stored image is quite challenging and would be inaccurate. We have therefore added a figure (Figure 3) to show how we measured color. We also clarified that we measured color in similar sized areas and under similar conditions by modifying the explanation in the Quantitative analysis of color section in MATERIALS AND METHODS as follows.

“Endoscopic images of the lesions were captured immediately after iodine staining, 2–3 min after iodine staining and after complete fading of iodine staining, taking care to ensure that all images were obtained from a similar direction and a similar distance, to enable accurate analysis (Fig. 2A,B,C). These images were stored in bitmap format (.bmp) with a resolution of 640x480 pixels. A small region of interest was chosen in both the pink-color sign positive and pink-color sign negative areas. These regions of interest were carefully chosen to be of similar size in each area (Figure 3).”
(5) Comment: Statistical analysis 5.Why did the author choose “the Cox proportional hazards regression model” among several multivariate regression analyses? What is the rational for using this method? The authors need to give a clear reason for their analysis.
We thank the reviewer for these comments. The statistical method we used was multivariate logistic regression analysis. We have therefore modified the Statistical analysis section in MATERIALS AND METHODS as follows.
“Factors independently associated with the pink-color sign were identified using multivariate logistic regression analysis.” 

(6) Comment: Results 6.To underline the relevance of their findings, the authors should give a general overview of their endoscopic population. How many patients have undergone endoscopy in total? How many patients have been excluded due to which reasons? Finally, what’s the percentage of patients with “Pink color sign” or were included among all patients who underwent endoscopy? The authors need to clarify this problem.
To clarify the selection process for our study population, we have added the following sentences to the Endoscopic examination and resection, Quantitative analysis of color, Histologic evaluation of pink-color sign positive areas and Quantitative analysis of the pink-color sign sections. This study did not include all patients who met our inclusion criteria, because we wanted to ensure that all procedures were of high quality to obtain accurate results. Marking before endoscopic resection and confirmation of marking after endoscopic resection were performed by one of two endoscopists (R.I. or H.K.) to accurately identify the region of interest. All endoscopic images were captured under the instruction of one endoscopist (R.I.) to ensure that they were obtained under similar conditions. Although this may have caused some selection bias, it was felt that the number of endoscopists involved should be limited for this analysis. The limitations regarding our selection process have been added to the DISCUSSION.
Endoscopic examination and resection
“To ensure that the study protocol was strictly followed, marking before endoscopic resection and confirmation of marking after endoscopic resection were performed by one of two endoscopists (R.I. or H.K.). Procedures that were performed without these two endoscopists in attendance were excluded from the study.” 

Quantitative analysis of color


“All the processes were conducted under the instruction of one endoscopist (R.I.).”

Histologic evaluation of pink-color sign positive areas
“Of 97 patients, 10 patients were excluded because of previous radiation, 29 patients were excluded because endoscopic resection was performed without the attendance of two endoscopists (R.I. or H.K.) and 4 patients were excluded because images 2-3 min after iodine staining were not taken.

Quantitative analysis of the pink-color sign


“A total of 1373 patients underwent esophagogastroduodenoscopy at the Osaka Medical Center for Cancer and Cardiovascular Diseases from September 21st, 2012, to December 5th, 2012. Of the patients examined, 29 were diagnosed as esophageal squamous cell carcinoma. Fourteen of these 29 patients were excluded for the following reasons: history of chemoradiotherapy (8 patients), the entire lesion was pink-color sign positive (4 patients), or the pink-color sign was negative (2 patients). Ten of the 15 patients that had lesions both pink-color sign positive and pink-color sign negative areas were examined under instruction of the endoscopist (R.I.) and were included in the analysis.”

Discussion

“This study did not include all patients who met our inclusion criteria, because we wanted to ensure that all procedures were of high quality to obtain accurate results. Marking before endoscopic resection and confirmation of marking after endoscopic resection were performed by one of two endoscopists (R.I. or H.K.) to accurately identify the region of interest. All endoscopic images were captured under the instruction of one endoscopist (R.I.) to ensure that they were captured under similar conditions. This may have caused some selection bias, but it was felt necessary to limit the number of endoscopists involved for this detailed analysis.”

(7) Comment: In their quantitative analysis of the pink-color sign using the L’u’v color system, the authors concluded the average of 10 lesions in the ”u” and “v” scales were located within their “red”, “yellow”, and “pink” range, therefore, endoscopists could recognize the each color of the lesions. However, I think,this conclusion remains a problem, because the concept of average and distribution is totally different. If the each 10 lesion showed the similar value as the average value of 10 lesions in the scale, we might give the same interpretation as the author did. However, if the distribution of the values in 10 lesions was very wide and the average value accidentally located within the each “red”, “yellow”, and “pink” color area, the authors conclusion was incorrect. Therefore, at least, the authors should indicate the distribution of each value of 10 lesions in the ”u”.

We agree that the distributions of u’ and v’ values is important for interpretation of the results. We have therefore added Figure 4A,B to show the distributions of these values.

Reviewer 01438558

Thank you for reviewing our manuscript.
(1) Comment: In the session on material and methods: the authors used the Lu’v’ color system to perform quantitative analysis of the color changes after iodine staining. You should also present reference of this system.
As suggested, we have added some references describing the Lu’v’ color system.


Chung KL, Yang WJ, Yan WM. “Efficient edge preserving algorithm for color contrast enhancement with 
application to color image segmentation”, Journal of Visual Communication and Image Representation 2008; 
19: 299-310.

Schanda J. CIE Colorimetry: Understanding the CIE System, New York, Wiley Interscience, 2007: 61-4.

(2) Comment: In the table 2: two LGIN samples were classified as pink-color sign positive. The authors should discuss why they did not show pink-color sign positive in detail.
To explain the reason why two low-grade intraepithelial neoplasias were pink-color sign positive, the following sentences have been added to the Histologic evaluation of pink-color sign positive areas section in the RESULTS.
“Two lesions that were classified as pink-color sign positive were diagnosed as LGIN. One of these lesions had a thin keratinous layer and mild cellular atypia. This lesion showed an obscured pink-color sign, which was classified as positive in this study. In retrospect, it is possible that this lesion should have been classified as pink-color sign negative. The other lesion did not have a keratinous layer and had moderate cellular atypia. However, this lesion showed surface differentiation and was diagnosed as LGIN because obvious cytological abnormalities were confined to the lower half of the squamous epithelium.” 
(3) Comment: In the table3 and 4: univariate analyses found significant associations between the pink-color sign and absence of the keratinous layer or cellular atypia, and multivariate analyses showed that absence of the keratinous layer was independently associated with the pink-color sign. Why did the authors use different method between univariate and multivariate analysis in cellular atypia (univariate: mild vs. moderate vs. severe, multivariate; mild vs. moderate/ mild vs. severe)?
The univariate and multivariate analyses both compared mild vs. moderate vs. severe. We further compared mild vs. moderate and mild vs. severe to calculate odds ratios. Our description in Table 4 was confusing because we showed P-values for moderate and severe. We have therefore deleted the P-values for moderate and severe, and instead show the P-values for the comparisons of mild vs. moderate vs. severe.

“Table 4”

(4) Comment: In the session on discussion, the authors mentioned the association between neoplastic lesions and histologic findings. The authors should show the association between histologic diagnosis and keratinous layer in detail.
There was a significant association between presence of a keratinous layer and HGIN or invasive cancer. We have modified Table 2 and added the following sentence to the Histologic evaluation of pink-color sign positive areas section in the RESULTS.



“Talbe 2”

“There was also a significant association between the presence of a keratinous layer and HGIN or invasive cancer (P = 0.0007).”
(5) Comment: In the session on discussion; the authors mentioned “Areas that are pink-color sign positive should always be biopsied, because this finding is closely associated with HGIN and cancer.” I think that this expression is insufficient, because the pink-color sign had positive predictive value of 92.8%. This data may suggest that biopsy for the neoplastic lesion with pink-color sign is omissible.
We agree with this point. However, the current gold standard for diagnosis is by examination of a biopsy specimen. We have therefore modified the DISCUSSION as follows.
“Histologic diagnosis of biopsy specimens may result in misdiagnosis if the correct area was not biopsied. Areas that are pink-color sign positive should always be biopsied, because this finding is closely associated with HGIN and cancer. Moreover, the keratinous layer is usually absent in areas that are pink-color sign positive, and it may therefore be relatively easy to biopsy neoplastic cells from these areas. However, if further studies confirm that the accuracy of endoscopic diagnosis is similar to that of biopsy diagnosis, cancer could eventually be diagnosed based on the pink-color sign without a need for biopsy.”
3 References and typesetting were corrected

Thank you again for publishing our manuscript in the World Journal of Gastroenterology.
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