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Supplementary information 

For the evaluation of Fourier-transform infrared band intensity changes and differences in signal 

relations, FTIR mean spectra of the “native”, “formalin”, “in paraffin” and “dewaxed” tissue were initially 

baseline-corrected in order to achieve a good comparability. This comparison was performed individually 

for each parotid tissue type (salivary gland tissue, Warthin tumor, pleomorphic adenoma). An overview 

of the FTIR mean spectra for each sample preparation and tissue type is illustrated in Figure S1. 
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Figure S1. IR band relation and intensity comparison between the different sample preparation methods, illustrated 
individually for each tissue type: a) salivary gland tissue, b) Warthin tumor, c) Pleomorphic adenoma. All FTIR mean 
spectra were baseline corrected. The “native tissue”, the “formalin tissue”, the “in paraffin tissue” and “dewaxed 
tissue” preparations are shown in blue, red, grey and green, respectively. 
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As a result of the discriminant analysis calculation, confusion matrices are generated, which summarize 

the correctly and falsely assigned FTIR spectra (predicted spectra) and correlate them to their known 

affiliation (actual spectra). The total number of FTIR spectra included in the PCA-DA model for each 

preservation procedure is illustrated in the matrix columns (actual), whereas the assigned FTIR spectra 

of each method are listed in each matrix row (predicted). Using this terminology, false positive/negative 

predictions and true positive/negative assignments of the FTIR spectra can be identified. An overview 

of the obtained confusion matrix for each parotid tissue type is presented in Table S1 – S3. For the PCA-

DA models, where “native” and “formalin” are combined as one group the confusion matrixes are listed 

in Table S4 – S6. 

Table S1 Confusion matrix salivary gland tissue PCA-DA with four classes. 

Confusion matrix  
salivary gland tissue 

PCA-DA 

Actual 

in paraffin formalin native dewaxed 

Predicted 
in paraffin 270 0 0 0 
formalin 0 192 96 9 
native 0 77 174 0 

dewaxed 0 1 0 260 
 

Table S2 Confusion matrix of the Warthin tumor PCA-DA with four classes.  

Confusion matrix  
Warthin tumor 

PCA-DA 

Actual 

in paraffin formalin native dewaxed 

Predicted 
in paraffin 150 0 0 0 
formalin 0 131 47 0 
native 0 19 103 0 

dewaxed 0 0 0 150 
 

Table S3 Confusion matrix pleomorphic adenoma PCA-DA with four classes.  

Confusion matrix  
pleomorphic adenoma  

PCA-DA 

Actual 

in paraffin formalin native dewaxed 

Predicted 
in paraffin 120 4 2 0 
formalin 0 84 69 1 
native 0 31 48 5 

dewaxed 0 1 1 114 
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Table S4 Confusion matrix salivary gland tissue PCA-DA with three classes. 

Confusion matrix  
salivary gland tissue 

PCA-DA 

Actual 

in paraffin formalin + native dewaxed 

Predicted 
in paraffin 270 0 0 
formalin + 

native 0 540 15 

dewaxed 0 0 254 
 

Table S5 Confusion matrix of the Warthin tumor PCA-DA with three classes.  

Confusion matrix  
Warthin tumor 

PCA-DA 

Actual 

in paraffin formalin + native dewaxed 

Predicted 
in paraffin 150 1 0 
formalin + 

native 0 299 0 

dewaxed 0 0 150 
 

Table S6 Confusion matrix pleomorphic adenoma PCA-DA with three classes.  

Confusion matrix  
pleomorphic adenoma 

PCA-DA 

Actual 

in paraffin formalin + native dewaxed 

Predicted 
in paraffin 120 0 0 
formalin + 

native 0 231 6 

dewaxed 0 2 114 
 

Table S7. Model quality parameters for the salivary gland tissue, Warthin tumor and pleomorphic adenoma PCA-
DA models. “Native” and “formalin” are combined as one class. The robustness of the models can be deduced from 
the total and percentage amount of correctly assigned FTIR spectra for each preservation method. Based on this 
assignment, the average model parameters accuracy, sensitivity, specificity and precision can be calculated.  

Entity 
Fixation 
method 

Total 
spectra  

Correctly 
predicted  

Correctly 
predicted 

/ % 

Accuracy  
/ % 

Sensitivity 
/ % 

Specificity 
/ % 

Precision 
/ % 

salivary gland 
tissue 

in paraffin 270 270 100 

99 98 99 99 formalin 
+ native 

540 540 100 

dewaxed 269 254 94 

Warthin tumor 

in paraffin 150 150 100 

100 100 100 100 formalin 
+ native 

300 299 100 

dewaxed 150 150 100 

pleomorphic 
adenoma 

in paraffin 120 120 100 

97 97 98 97 formalin 
+ native 

233 231 99 

dewaxed 120 114 95 

 


