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Introduction 

Differentiating gliomas from PCNSL represents a diagnostic challenge with important therapeutic 

ramifications. MR-imaging combined with ML has shown promising results in differentiating tumors non-

invasively.  

Hypothesis 

A systematic review of literature will yield clues on whether Deep Learning (DL) or conventional 

Machine Learning (cML) are most useful for differentiating Primary CNS Lymphomas (PCNSL) from 

gliomas. 

Methods 

Systematic search of literature was performed in October 2020 and February 2021 on Ovid Embase, 

Ovid MEDLINE, Cochrane trials, and Web of Science – Core Collection. The search strategy included 

keywords and controlled vocabulary including the terms: gliomas, artificial intelligence, machine 

learning, deep learning, and related terms. Publications were reviewed and screened by four different 

reviewers in accordance with TRIPOD. 

 



 

 

Results 

The literature search yielded 11,727 studies and 1,141 underwent full-text review. Data was extracted 

from 23 publications. Nineteen studies used cML only, two DL only, and two both. 

The analyzed databases had an average size of 99 patients per study. 26.1% of publications reported 

external validation. The most tested ML and deep learning algorithms were Support Vector Machines 

(SVM) and Multilayer Perceptron Networks (MLP), respectively. For cML a Logistical Regression model 

achieved the highest AUC (0.961) in external validation, while an MLP achieved the highest for DL 

(0.947).  Both were trained on conventional radiomic features from routine and DWI sequences. End-

to-end classifiers like Convolutional Neural Networks (CNN) achieved lower AUC in external validation 

(0.49 and 0.89) compared to MLP. 

Conclusion 

AI-based methods for differentiating gliomas and PCNSL have been reported and show that ML models 

can achieve AUC > 0.94 in external validation. Classifiers using precalculated handcrafted features 

performed better than end-to-end deep classifiers. CNNs, when not regularized properly, are prone to 

overfitting and benefit from large datasets. With few studies using DL algorithms further research into 

novel DL-based approaches is recommended. Additionally, most studies lack large datasets and 

external validation, increasing the risk of overfitting. 

Figures 

 

A. Scatterplot displaying the number of patients included in every study. 

B. Forest plot showing the best achieved and reported AUC of a ML model in validation, AUC reported in testing 

but without any type of validation is not included in this graph. 

C. Type of validation performed in the studies. 

D. Performance of radiologists before and after incorporation of ML pipeline in their decision process. 
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