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Fluorescence Grid Analysis 

Tumor locations were delineated on 4 µm HE stained tissue sections by a board-certified 

gastrointestinal pathologist, who was blinded for fluorescence imaging results. The histological delineation 

was merged with the high-resolution fluorescence images of the formalin-fixed tissue slices (Odyssey CLx), 

to enable a direct correlation of fluorescence with histology. Subsequently, a fluorescence grid analysis was 

performed, which was adapted from Gao et al (1). A 3 x 3 mm grid was drawn on the merged image using 

ImageStudio software (version 5.0, LI-COR Biosciences Inc., Lincoln, NE, USA), dividing it into identical 

9 mm2 squares. Each square was classified as tumor-negative or tumor-positive if more than 20% of the 

square consisted of tumor-tissue, based on the histological delineation. ImageStudio software automatically 

calculated mean fluorescence intensities (MFI) for each square. A receiver operating characteristics (ROC) 

curve was determined per patient and for all patients combined, to determine an optimal cut-off value for 

tumor detection based on optimal sensitivity and specificity as determined by Youden’s J statistics.  

 

Three-Dimensional Tissue Analysis by Light-Sheet Fluorescence Microscopy. 

LSFM enables a multicolor 3D analysis of optical transparent whole-mount tissue specimen at 

cellular resolution. Tissue slices were formalin fixated, dehydrated, and incubated in an organic clearing 

solution (one-part benzylalcohol & two-parts benzylbenzoate, incubation condition: 24-48 hours, 4°C, dark) 

to obtain high optical tissue transparency. Subsequently, the fluorescence signal intensity of bevacizumab-

800CW as well as the tissue autofluorescence (providing detailed morphological tissue information) were 

measured within the cleared rectal cancer tissue using a commercially available light-sheet microscope 

(UltraMicroscope II, LaVision Biotec GmbH, Bielefeld, Germany). The obtained fluorescence imaging 

results were visualized as single and co-registered data sets, combining information of drug 

penetration/accumulation with morphological tissue context. In addition, the performed virtual 3D tissue 

analysis was also correlated to conventional histology.  

 

Fluorescence imaging parameters 
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Throughout the study, the same imaging parameters were used for data acquisition per imaging device. In 

case of saturation of fluorescence images, the fluorescence exposure time or gain was decreased to ensure 

adequate data collection. 
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 Tumor-positive 

CRM 

Tumor-negative 

CRM 

Total 

High fluorescence 1 1* 2 

Low fluorescence 1** 5 6 

Total 2 6 8 

SUPPLEMENTAL TABLE 1  

Contingency table. A qualitative evaluation of fluorescence intensities was performed on the fresh surgical 

specimens. Low fluorescence was assessed as a homogenous background fluorescence; localized increased 

fluorescence was assessed as high fluorescence. *Distance to the circumferential resection margin (CRM) 

of 1.4 mm. **Tumor-positive CRM based on isolated microscopic tumor deposits  1 mm of the CRM.  

 

SUPPLEMENTAL VIDEO 1 

Three-dimensional light-sheet microscopy of bevacizumab-800CW fluorescence localized in tumor 

environment of a tissue slice containing tumor. Tissue slice histology is also depicted in Figure 4. The left 

tissue slice depicts the tissue morphology based on autofluorescence; the right tissue slice depicts the near-

infrared fluorescence image. 
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SUPPLEMENTAL FIGURE 1 

Flow diagram of the study. From 25 patients, eight patients were included in this explorative analysis for 

the use of back-table fluorescence-guided imaging to evaluate the circumferential resection margins (CRM) 

status on the fresh surgical specimens. Out of two tumor-positive margins, one was identified correctly using 

back-table, whereas the other was considered tumor-negative, despite the presence of (sub)millimeter tumor 

deposits <1 mm of the CRM. Five out of six tumor-negative CRMs were identified correctly. The remaining 

CRM was identified to be tumor-positive based, although the CRM was marginally negative CRM with 1.4 

mm. Seventeen patients were included to determine the sensitivity and specificity of bevacizumab-800CW 

and evaluate local tracer accumulation, including the eight patients included for CRM evaluation.  
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SUPPLEMENTAL FIGURE 2 

Tumor-positive CRM with low fluorescence intensities during back-table FGI of the fresh surgical specimen 

and fluorescence imaging of a subsequent tissue slice (A). The orange arrows indicate the location of the 

tumor-positive CRM that was based on isolated microscopic tumor deposits as determined on final 

histopathology (B). The asterisk (*) indicates a tumor-positive lymph node. FFPE = formalin-fixed paraffin 

embedded; HE = hematoxylin eosin. 
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SUPPLEMENTAL FIGURE 3 

Tumor-negative CRM with low fluorescence during back-table FGI of the fresh surgical specimen and a 

corresponding tissue slice, showing fluorescence at the location of the luminal tumor, though low 

fluorescence near the CRM (A), which was confirmed during microscopic fluorescence imaging and 

correlated to histology (B). FFPE = formalin-fixed paraffin embedded; HE = hematoxylin eosin. 

 


