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Introduction 

With the advent of radiomics- and Machine Learning (ML)-based classification methods, automated 

segmentation of brain tumors is a necessity to quickly process large quantity of image volumes. Primary 

CNS Lymphomas (PCNSL) are often a differential diagnosis to gliomas. Due to the rarity of these 

tumors however, acquiring sufficiently large datasets for training a deep learning network for automatic 

segmentation is a challenge. A potential solution is to apply deep learning algorithms trained on gliomas 

for PCNSL segmentation. 

Hypothesis 

We hypothesized that a glioma-trained deep learning segmentation algorithm would achieve moderate 

performance in PCNSL. 

Methods 

In this retrospective study a systematic search of pathology reports from 2012 to 2021 at our institution 

was performed to identify histologically confirmed PCNSL, with the intent of selecting 10 patients for 

this pilot study. First, a previously developed PACS-integrated U-Net-based segmentation algorithm 

trained on 1501 high- and low-grade gliomas (BraTS + Yale dataset) was deployed. The algorithm 

segmented “Whole Tumor” (tumoral and peritumoral hyperintensity in FLAIR), “Tumor Core” 



 

 

(enhancing tumor and necrosis on SPGR), and “non-enhancement” (if present, non-enhancement (NE) 

in Core in SPGR). Finally, the ML based segmentation was revised as needed by a board-certified 

neuroradiologist. Dice scores (DSC) between the ML based and radiologist revised segmentations 

were calculated. 

Results 

The pathology report search yielded 80 patients with PCNSL. Ten were randomly selected for this pilot 

study. Nine lymphomas showed strong enhancement, one only faint. Three tumors exhibited small 

areas of NE, and one a central large NE compatible with necrosis. The algorithm segmented NE areas 

in every study. Four lymphomas were monocentric. Mean (Median, Range) DSC for Whole Tumor, 

Tumor Core, and NE in PCNSL were 0.725 (0.815, 0-0.91), 0.645 (0.805, 0-0.94), 0.09 (0, 0-0.77), 

respectively. These results were lower compared to the average DSC on BraTS images (0.9, 0.87, 

0.67). The algorithm achieved a DSC of 0 in the case of a very faintly enhancing tumor. The highest 

DSC for necrosis was 0.77, achieved in the tumor with large central NE, while the smaller NE areas 

were rarely segmented. Highest DSC for Tumor Core were achieved in avidly homogenously enhancing 

tumors. 

Conclusion 

Repurposing a glioma-trained segmentation algorithm for PCNSL images is a solution for bypassing 

the challenge of acquiring large datasets. A first trial of segmentation without previous training resulted 

in moderate segmentation performance. Future training with PCNSL cases has the potential to 

significantly improve automatic segmentation of CNS lymphomas to develop clinically applicable tools. 

 

 

 

 

 

 

 

 

 

 



 

 

Figures 

 

Panel A. Example of a fully automated PCNSL segmentation (first row) and after manual correction by the authors 

(second row). The Dice scores between both segmentations were 0.89 (Whole Tumor) and 0.86 (Tumor Core). 

Panel B. Distribution of Dice scores for 10 PCNSL patients (each a different symbol). The mean DSC is represented 

by the full line, and the median by the dashed line. The mean/median DSC for Whole Tumor was 0.725/0.815, for 

Tumor Core 0.645/0.805, and for central non-Enhancement 0.09/0. 
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