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VERSION 1 - REVIEW 

REVIEWER Narasimhan Rajaram, Ph.D.  
Postdoctoral Associate  
Biomedical Engineering  
Duke University  
United States 

REVIEW RETURNED 26-Feb-2011 

 

THE STUDY Lines 43-44 contain references to studies that provide proof of the 
utility of DRS for oral cancer detection. One of the references is a 
breast cancer paper. Please correct this. A couple of other 
references are also general review articles (7 and 8) that could be 
replaced with research study articles. The authors should also 
discuss significant work in the area by Rebecca Richards-Kortum. 

RESULTS & CONCLUSIONS It would be nice to see a comparison to similar studies utilizing DRS 
for the oral cavity. In general the manuscript would benefit from 
stronger introduction and discussion section that put this work in 
context of other research studies dealing with optical spectroscopy 
for the oral cavity. 

GENERAL COMMENTS 1. Did the authors measure clinically normal sites from patients with 
disease? Are all normal spectra in the study only from healthy 
volunteers?  
 
2. The pre-processing algorithm used by the authors eliminates 
inter-patient variation. It is well known in optical spectroscopy that 
shape as well as magnitude of the spectra change with progression 
of disease. I am concerned that the authors are throwing out the 
magnitude information by normalizing data. Have the authors looked 
at their accuracy without pre-processing? Would you end up with 
fewer PCs to describe the data set? However, this would have 
required the measurement of a reflectance standard during every 
clinical visit to account for possible variations in light intensity. Do 
the authors have this information?  
 
3. The sensitivity/specificity for dysplasia vs. SCC is higher in the 
validation set compared to the training set. Can the authors verify 
these numbers and ensure that they are reported correctly?  
 
4. The mean age of healthy group is 20 +/- 10 with the minimum age 
of selection being 20 years. Again, can the authors check these 
numbers for accuracy?  
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5. The authors should review the manuscript for minor errors in 
grammar and sentence structure. 

 

REVIEWER Max JH Witjes, MD DDS PhD  
Dep Oral & Maxillofacial Surgery  
University Medical Center Groningen  
The Netherlands 

REVIEW RETURNED 01-Mar-2011 

 

THE STUDY The paper of Subhash et al descibes the use of an optical technique 
for lesion classification in the oral cavity. The approach of using 
diffuse reflectance spectroscopy seems adequate, however some 
questions should be answered before considering for publication.  
page 5 line 27 states "angle of mouth", this is not an anatomical 
subsite of the oral cavity. Perhaps the authors ment "floor of mouth" 
or " intra-oral commissure of buccal mucosa"  
page 6 line 34 the frase excitation light is used, this is usually used 
in referral to fluorescence measurements. I would prefer the phrase 
"incident light ".  
page 6 line 37. the size of the probe should be stated, was the tip of 
the probe flat or did it have an angle?  
page 6 line 51: which 13 sites in healthy volunteers were 
investigated.  
Page 8 line 20, the number of PC's used seems rather large wich 
may lead to overfitting the data. Why did the authors include so 
many PC's ? it seems logical to include PC 1-4, maybe 1-5. 

RESULTS & CONCLUSIONS In the results section I miss the analysis of the spectra of the 13 
subsites in the oral cavity. Did the authors find differences in the 
reflectance spectra ? And if so, how will this influence the data of the 
lesions?  
page 9 line 39: the DR spectra show dips from oxygenated 
hemoglobin. It is highly questionable that the dips quantitatively 
represent the oxyhemoglobin. To quantify this the system should 
provide information of the path of photons through the tissue (photon 
path lenght) and to be able to separate between scatterers and 
absorbers. Next to that the ratios are not included in the final 
statistical analysis and cannot explain the statistical results.  
The results of the decreasing intensity by the ratio techniique may 
suggest that the lesions are classified by their thickness rather the 
blood content. Did the authors measure the thickness of the 
lesions?.  
The statistical analysis seems adequate by using PCA and LDA.  
The results in terms of sensitivity and specificity are very high. How 
do the authors explain this compared to other authors which have 
used comparable techniques. 

 

REVIEWER Wei-Chiang Lin, Ph.D.  
Miami Children's Hospital Associate Professor of Neuro-Engineering  
Department of Biomedical Engineering  
Florida International University  
10555 W. Flagler Street EAS 2673  
Miami, FL 33174  
Tel: 305-348-6112  
Fax 305-348-6954 

REVIEW RETURNED 06-Mar-2011 
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GENERAL COMMENTS (1) Why were the normal volunteers recruited only from the 20-35 
age group? Could this introduce unwanted bias into the study 
results?  
 
(2) While diffuse reflectance spectra were acquired from 13 
anatomical sites of healthy volunteers, only those from buccal 
mucosa were used in analysis. Please explain where the other 12 
anatomical sites are and why their spectra were acquired but not 
used.  
 
(3) How many PCs were used in LDA? Is it possible to determine the 
physiological significances of these PCs?  
 
(4) In the last paragraph of Page 9, the authors stated that 
hemoglobin absorption dips in normal patients are stronger than 
those in patients. The data, however, suggests the other way 
around. Please clarify.  
 
(5) Can DR545/DR575 be an effective discriminant? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Narasimhan Rajaram, Ph.D.  

Postdoctoral Associate  

Biomedical Engineering  

Duke University  

United States  

 

Q: Lines 43-44 contain references to studies that provide proof of the utility of DRS for oral cancer 

detection. One of the references is a breast cancer paper. Please correct this. A couple of other 

references are also general review articles (7 and 8) that could be replaced with research study 

articles. The authors should also discuss significant work in the area by Rebecca Richards-Kortum.  

Ans: New references are inserted in the place of 7-9 and the same inserted in the reference section, 

page 17. These references incorporated in the text page 4 para 1. Reference no 24 changed as 11 

and it is included in the text page 4 and in the reference section page no. 17  

The work by Richard’s Kortum’s group in the field of DRS for the detection of cervical pre-cancer, 

characterization of ovarian tissue and the use of depth-sensitive optical spectroscopy is discussed in 

page 4, last section of para 1. The new references (12-14 and 15) cited is included in the reference 

section, page 18. Accordingly references 11-20 changed as 15-25.  

Q: It would be nice to see a comparison to similar studies utilizing DRS for the oral cavity. In general 

the manuscript would benefit from stronger introduction and discussion section that put this work in 

context of other research studies dealing with optical spectroscopy for the oral cavity.  

Ans: The introduction has been strengthened (Introduction section, page 4, para 1)by citing previous 

results of our group (Subhash et al and Mallia et al) and work done by Skala etal. We have also 

compared and discussed the diagnostic accuracies obtained with the results of similar studies in the 

oral cavity by other groups (Discussion section, last para of page 13 and page 14).  

Q: 1. Did the authors measure clinically normal sites from patients with disease? Are all normal 

spectra in the study only from healthy volunteers?  

Ans: Measurements were taken from the lesion centre to its border or its margin (the adjacent normal 

looking area). The difficulty in identifying a suitable adjoining or contra-lateral mucosa from patients 

(due to field cancerization) for control measurements are highlighted in the previous papers (Mallia et 

al., Cancer; 112, 1503-1512, 2008, De Veld et al., Lasers Surg Med, 32, , 367-376, 2003).Therefore 

we used only healthy volunteer data for comparison.  

Q2. The pre-processing algorithm used by the authors eliminates inter-patient variation. It is well 
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known in optical spectroscopy that shape as well as magnitude of the spectra changes with 

progression of disease. I am concerned that the authors are throwing out the magnitude information 

by normalizing data. Have the authors looked at their accuracy without pre-processing? Would you 

end up with fewer PCs to describe the data set? However, this would have required the measurement 

of a reflectance standard during every clinical visit to account for possible variations in light intensity. 

Do the authors have this information?  

Ans: We agree that the shape and magnitude of the spectra changes with progression of disease 

(Mallia et al . 2008). However, we could not consider taking absolute intensity values in our analysis 

because the measurements were carried out on different days and the system was not calibrated 

daily with a reflectance standard to account for intensity variations.  

However, in an early study (Jayanthi et al., Lasers in Surgery and Medicine 41:345–352, 2009) we 

had used data pre-processing methods such as normalization, mean-scaling, and normalization cum 

mean-scaling to examine whether there is any spectral enhancement due to pre-processing and 

found that spectral data pre-processing by normalization with peak intensity would enhance the 

efficiency of classification. Therefore, we have used the same methodology in this study as well. This 

reference included in the text on page 8 and as reference no. 16 in page 18.  

 

Q3. The sensitivity/specificity for dysplasia vs. SCC is higher in the validation set compared to the 

training set. Can the authors verify these numbers and ensure that they are reported correctly?  

Ans: We have re-checked the values and they are correct.  

Q4. The mean age of healthy group is 20 +/- 10 with the minimum age of selection being 20 years. 

Again, can the authors check these numbers for accuracy?  

Ans: The mean age of healthy volunteers has been corrected as 28+/- 7 ( page 9, para 2).  

Q5. The authors should review the manuscript for minor errors in grammar and sentence structure.  

Ans: We rechecked the manuscript and corrected the grammar and structure to the best of our ability.  

______________________________________________________________________________  

Reviewer: Max JH Witjes, MD DDS PhD  

Dep Oral & Maxillofacial Surgery  

University Medical Center Groningen  

The Netherlands  

 

The paper of Subhash et al descibes the use of an optical technique for lesion classification in the oral 

cavity. The approach of using diffuse reflectance spectroscopy seems adequate, however some 

questions should be answered before considering for publication.  

Q: page 5 line 27 states "angle of mouth", this is not an anatomical subsite of the oral cavity. Perhaps 

the authors ment "floor of mouth" or " intra-oral commissure of buccal mucosa"  

Ans: The term “angle of mouth", in page 5 para 2 was imprecise and is now replaced by “intra-oral 

commissure of buccal mucosa"  

 

Q: page 6 line 34 the frase excitation light is used, this is usually used in referral to fluorescence 

measurements. I would prefer the phrase "incident light ".  

Ans: The phrase excitation light has been replaced by “incident light” as suggested in page 6 para 2.  

 

Q: page 6 line 37. the size of the probe should be stated, was the tip of the probe flat or did it have an 

angle?  

Ans: The size of the probe tip included in page 6, line 37. The probe tip was flat and its model no is 

given in page 6  

 

Q: page 6 line 51: which 13 sites in healthy volunteers were investigated.  

Ans: Although we had measured 13 different anatomical sites in healthy volunteers (Mallia et al., J 

Biomed Opt; 13(4): 041306, 2008), we use only the DR spectra of the buccal mucosa in this study. 

Therefore, the text has now been changed accordingly in page 7, para 1.  
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Q: Page 8 line 20, the number of PC's used seems rather large wich may lead to overfitting the data. 

Why did the authors include so many PC's ? it seems logical to include PC 1-4, maybe 1-5.  

Ans: When we analyzed the data using PCA, 8 PCs were extracted which accounts for 99.5% of the 

total variance of the spectra. We used ANOVA to select the significant PCs and 6 out of 8 PCs were 

found significant and these were included in the analysis. When we reduce the number of PC’s to 5 it 

affected the total variance and classification result. Therefore, we believe that we have to use at least 

6 PC’s to get a good accuracy for the data set.  

Q: In the results section I miss the analysis of the spectra of the 13 subsites in the oral cavity. Did the 

authors find differences in the reflectance spectra ? And if so, how will this influence the data of the 

lesions?  

Ans: We have previously reported differences in reflectance spectra from the 13 subsites of oral 

cavity (Figure3 in Mallia et al., J Biomed Opt; 13(4): 041306, 2008). Buccal mucosa, dorsal tongue, 

alvelolas and gingiva show difference in spectral features as compared to the other 8 sites that show 

same spectral character. In this study we have used only the reflectance spectra from the buccal 

mucosa for comparison with the patient population.  

Q: page 9 line 39: the DR spectra show dips from oxygenated hemoglobin. It is highly questionable 

that the dips quantitatively represent the oxyhemoglobin. To quantify this the system should provide 

information of the path of photons through the tissue (photon path lenght) and to be able to separate 

between scatterers and absorbers. Next to that the ratios are not included in the final statistical 

analysis and cannot explain the statistical results. The results of the decreasing intensity by the ratio 

techniique may suggest that the lesions are classified by their thickness rather the blood content. Did 

the authors measure the thickness of the lesions?.  

Ans: We have not measured the thickness of lesions. In our study, the separation between the 

incident and collection fibers at the probe tip was about 400-500 microns and therefore, the 

interrogation depth would be large. Further, by using the PVC sleeve at the probe tip to overlap the 

illumination and collection areas, we were able to collect DR from the topmost layer to the bottom 

layer reachable with the incident light intensity. The light from the tungsten halogen lamp is invariably 

getting scattered uniformly by tissue inhomogenities and various absorbers. Since the scattered 

intensity is large as compared to fluorescence emission from tissue absorbers, what is effectively 

seen is the superposition of the oxygenated hemoglobin absorption on the diffusely reflected white 

light spectra. These absorption dips are present strongly in healthy tissues as compared to malignant 

tissues owing to reduced Heme production via the Heme cycle as the ferrochelatse activity and tissue 

oxygenation is low in cancer cells.  

The ROC-AUC values obtained for DR ratio (R545/R575) for different lesion pairs are compared with 

the values obtained based on discrimination scores and were found to be lower. See page 11 para 3.  

Q: The results in terms of sensitivity and specificity are very high. How do the authors explain this 

compared to other authors which have used comparable techniques.  

Ans: We have used the normal spectra from the buccal mucosa of healthy volunteers as control and 

we believe that this would have improved the sensitivity and specificity of lesion pairs normal-

hyperplasia or hyperplasia-dysplasia. In the validation set the selection criteria was strictly followed 

and most of the cases belonged on SCC, which encompass well, moderately and poorly- 

differentiated SCC’s, which were pathologically confirmed. This could be the main reason for the high 

accuracies seen in the case of SCC-dysplasia pair.  

_________________________________________________________________________________  

Reviewer: Wei-Chiang Lin, Ph.D.  

Miami Children's Hospital Associate Professor of Neuro-Engineering  

Department of Biomedical Engineering  

Florida International University  

 

Q(1) Why were the normal volunteers recruited only from the 20-35 age group? Could this introduce 

unwanted bias into the study results?  
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Ans: To the best of our knowledge, the age of the patient and properties of diffuse reflectance are not 

related each other. We used rigid inclusion criteria to make sure that all healthy individuals are devoid 

of any sub-clinical malignant changes in the oral cavity.  

Q(2) While diffuse reflectance spectra were acquired from 13 anatomical sites of healthy volunteers, 

only those from buccal mucosa were used in analysis. Please explain where the other 12 anatomical 

sites are and why their spectra were acquired but not used.  

Ans: We had observed differences in the DR spectra between anatomical sites, especially those from 

buccal mucosa, alveolus, gingival and dorsal tongue (Mallia et al., J Biomed Opt; 13(4): 041306, 

2008). Since the study was restricted to buccal site, we have decided to consider only that DR spectra 

(site specific) for comparison and avoided all other site spectra in this study. Appropriate changes are 

made in page 7 para 1.  

Q(3) How many PCs were used in LDA? Is it possible to determine the physiological significances of 

these PCs?  

Ans: Six out of 8 PCs were found to be significant in the ANOVA test and were used in LDA. We have 

highlighted this statement in the manuscript text. See page 8, para 2.  

 

Q(4) In the last paragraph of Page 9, the authors stated that hemoglobin absorption dips in normal 

patients are stronger than those in patients. The data, however, suggests the other way around. 

Please clarify.  

Ans: Spectral intensities at the oxy-hemoglobin dips at 545 and 575 nm were higher in normal 

mucosa in comparison to hyperplasia and dysplasia and were lowest in the case of SCC. In order to 

make this evident, we included the DR spectra without normalization (Fig. 2a) along with the 

normalized curves (Fig. 2b). However, it may be noted that the spectral intensity ratio (R545/R575) 

increases during tissue transformation from normal to malignant tissue (Table 1) while the intensity at 

the dips decrease for higher grades of cancer. Fig 2 has been modified and included in the text page 

24. Fig. 2 caption is also changed accordingly. See page 21.  

Q(5) Can DR545/DR575 be an effective discriminant?  

Ans: The sensitivity, specificity and the area under the curve in the ROC analysis suggest that 

DR545/DR575 is quite effective in discriminating healthy tissue from precancerous and malignant 

lesions in the oral cavity. However, we encourage/plan replication and validation of our results 

through screening programmes in a larger population.  

VERSION 2 - REVIEW 

REVIEWER Narasimhan Rajaram 

REVIEW RETURNED 12-Apr-2011 

 

GENERAL COMMENTS Reviewer completed checklists only. No further comments were 
made 

 

REVIEWER Wei-Chiang Lin 

REVIEW RETURNED 21-Apr-2011 

 

GENERAL COMMENTS Reviewer completed checklists only. No further comments were 
made 

 

REVIEWER Witjes MJH 

REVIEW RETURNED 01-May-2011 

 

GENERAL COMMENTS Reviewer completed checklists only. No further comments were 
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made 
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