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Figure 1: Optical Spectroscopy acquisition device: tumoral kidney is placed under the 

light source and the spectra are acquired with the black box completely sealed to 

avoid signal contamination by ambient light. 
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Figure 2: Raman spectra of benign (blue) and malignant tumoral (red) renal tissue. 
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Figure 3: Support Vector Machine illustration.     
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Table 1: Patients and tumors characteristics. 

No. of patients  60 

Mean age +/- SD (years) 61,3 ± 12,3 

Mean tumor size ± SD (cm) 6,1 ± 3,7 

Type of surgery, No.  

     Radical nephrectomy  

          Open 12 

          Laparoscopic 21 

     Partial nephrectomy  

          Open 4 

          Robotic 23 

Pathology  

     Benign 7 

     Malignant 53 

Histologic subtype of malignant tumors  

     Clear-cell carcinoma 41 

     Papillary 8 

     Chromophobe 4 

Tumor stage, No.  

     pT1a 

     pT1b 

19 

4 

     pT2 5 

     pT3 23 

     pT4 2 

Nodal invasion, No.  

     Nx-0 52 

     N1 1 

Distant metastases, No.  

     M0 46 

     M1 7 

Tumor grade, No.  

     Low 22 

     High 31 

+



Table 2: Patients and tumors characteristics for small renal masses (<4cm). 

No. of specimens  28 

Mean patient age  ± SD (years) 60,5 ± 12 

Mean tumor size ± SD (cm) 3 ± 0,9 

Type of surgery  

     Radical nephrectomy  

          Open 1 

          Laparoscopic 5 

     Partial nephrectomy  

          Open 3 

          Robotic 19 

Pathology  

     Benign 4 

     Malignant 24 

Histologic subtype of malignant tumors  

     Clear-cell carcinoma 16 

     Papillary 5 

     Chromophobe 3 

Tumor stage, No.  

     pT1a 

     pT1b 

20 

1 

     pT2 0 

     pT3 3 

Tumor grade, No.  

     Low 15 

     High 9 

 

 



Table 3: RS and ORS classification scores for the whole population. 

 

 Raman  Reflectance 

 Accuracy 
(%) 

Se 
(%) 

Sp 
(%) 

 Accuracy 
(%) 

Se 
(%) 

Sp 
(%) 

Benign vs 
malignant 

96,5 99,1 93,9  87,8 95,6 80 

Clear cell vs 
others 

88,3 86,4 90,2  89,1 84,1 94,1 

Papillary vs 
others 

80,6 85,9 75,2  88,2 91,2 85,2 

Chromophobe 
vs others 

92,9 95,3 90,6  89,7 97,9 81,6 

Benign vs 
Chromophobe 

95,9 93,5 98,2  98,4 96,8 100 

RS = Raman Spectroscopy; ORS = Optical Reflectance Spectroscopy; Se = Sensitivity;        

Sp = Specificity 

 

 



Table 4: RS and ORS classification scores in small renal masses (<4cm). 

 

 Raman  Reflectance 

 Accuracy 
(%) 

Se 
(%) 

Sp 
(%) 

 Accuracy 
(%) 

Se 
(%) 

Sp 
(%) 

Benign vs 
malignant 

93,1 97,2 88,9  95 97,9 92,1 

Clear cell vs 
others 

85,4 85 85,7  94,7 92,6 96,8 

Papillary vs 
others 

77,1 80 74,1  86,7 91,7 81,7 

Chromophobe 
vs others 

92,4 94,5 90,4  88,8 96,1 81,5 

Benign vs 
Chromophobe 

87,3 85,4 89,1  99,6 99,3 100 

RS = Raman Spectroscopy; ORS = Optical Reflectance Spectroscopy; Se = Sensitivity;        

Sp = Specificity 
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