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• Disertacijos pavadinimas: Mašininio mokymosi metodai 
klasifikavimo ir segmentavimo uždaviniams neuroonkologijoje 
(application of machine learning algorithms for classification and
segmentation tasks in neurooncology).
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Problem and current state

ElifPeker et al., Ring-Enhancing Lesions—Differentiation with MRI, SenaÜnal, British Journal of Hospital Medicine 2024 85:10, 1-20t



Jung BY, Lee EJ, Bae JM, Choi YJ, Lee EK, Kim DB. Differentiation between Glioblastoma and Solitary Metastasis: Morphologic Assessment by Conventional Brain MR Imaging and Diffusion-Weighted Imaging. Investigative Magnetic Resonance Imaging. 2021 Mar

Conventional MRI (T1, T1CE, T2, FLAIR)
Accuracy ~65%

Advanced MRI (diffusion, perfusion, 
spectroscopy)

Accuracy ~80-85%



Example of workflow

Tabassum M, et al. Radiomics and Machine Learning in Brain Tumors and Their Habitat: A Systematic Review. Cancers. 2023;



Segmentation options

- Automatic
- Semi-automatic (automatic with manual 

adjustments)
- Manual

Baig S el al. Segmentation of pre- and posttreatment diffuse glioma tissue subregions including resection cavities. Neurooncol Adv. 2024 Aug 16;6(1):vdae140. doi: 10.1093/noajnl/vdae140



Automatic tumor segmentation
ResultsSearch strategyDateDatabase

1989("All Metadata":brain tumor OR "All Metadata":brain tumour OR "All 
Metadata":glioma OR "All Metadata":glioblastoma) AND ("All 

Metadata":segmentation OR "All Metadata":delineation) AND ("All 
Metadata":deep learning OR "All Metadata":machine learning OR "All 

Metadata":neural network OR "All Metadata":CNN OR "All 
Metadata":U-net OR "All Metadata":automatic OR "All 

Metadata":automated) AND ("All Metadata":MRI OR "All 
Metadata":magnetic resonance imaging)

April 
2025

IEEE 
Xplore

732(("brain tumor"[Title/Abstract] OR "brain tumour"[Title/Abstract] OR 
glioma[Title/Abstract] OR glioblastoma[Title/Abstract]) AND 

(segmentation[Title/Abstract] OR delineation[Title/Abstract]) AND 
("deep learning"[Title/Abstract] OR "machine learning"[Title/Abstract] 

OR "neural network"[Title/Abstract] OR CNN[Title/Abstract] OR U-
net[Title/Abstract] OR automatic[Title/Abstract] OR 

automated[Title/Abstract]) AND (MRI[Title/Abstract] OR "magnetic 
resonance imaging"[Title/Abstract]))t

April 
2025

Pubmed/
MEDLINE

21(brain tumor OR brain tumour OR glioma OR glioblastoma) AND 
(segmentation OR delineation) AND (deep learning OR machine 

learning OR neural network OR automatic OR automated) AND (MRI 
OR magnetic resonance)

April 
2025

CENTRAL

4697TITLE-ABS-KEY ( ( "brain tumor" OR "brain 
tumour" OR glioma OR glioblastoma ) AND 

( segmentation OR delineation ) AND ( "deep learning" OR "machine 
learning" OR "neural network" OR CNN OR U-

net OR automatic OR automated ) AND ( MRI OR "magnetic 
resonance imaging" ) ) AND PUBYEAR > 2014 AND PUBYEAR < 2025

April 
2025

Scopus

2504TS=(("brain tumor" OR "brain tumour" OR glioma OR glioblastoma) 
AND (segmentation OR delineation) AND ("deep learning" OR 

"machine learning" OR "neural network" OR CNN OR U-net OR 
automatic OR automated) AND (MRI OR "magnetic resonance 

imaging"))

April 
2025

Web of 
Science





Classification task of glioblastoma vs 
metastasis

Ortiz-Ramón et al. Glioblastomas and brain metastases differentiation following an MRI texture analysis-based radiomics approach. Physica Medica. 2020. 



Glioblastoma vs. solitary brain metastasis 
classification

ResultsSearch strategyDateDatabase

66("All Metadata":glioblastoma OR "All Metadata":GBM) AND ("All 
Metadata":brain metastasis OR "All Metadata":brain metastases OR "All 

Metadata":brain neoplasm) AND ("All Metadata":magnetic resonance 
imaging OR "All Metadata":MRI)

April 
2025

IEEE 
Xplore

477(glioblastoma OR GBM) AND (brain metastasis OR brain metastases OR 
brain tumor) AND (MRI OR magnetic resonance imaging) AND 

(radiomics[Title/Abstract] OR "texture analysis"[Title/Abstract] OR 
"machine learning"[Title/Abstract] OR "deep learning"[Title/Abstract] OR 

"artificial intelligence"[Title/Abstract])

April 
2025

Pubmed/
MEDLINE

18(glioblastoma OR GBM) AND (brain metastasis OR brain metastases OR 
brain tumor) AND (MRI OR magnetic resonance imaging) AND (radiomics 
OR texture analysis OR machine learning OR deep learning OR artificial 

intelligence)

April 
2025

CENTRAL

1667( glioblastoma OR GBM ) AND ( brain metastasis OR brain tumor OR brain 
metastases ) AND ( magnetic resonance imaging OR MRI ) AND ( 

radiomics OR texture analysis OR machine learning OR deep learning OR 
artificial intelligence )

April 
2025

Scopus

99(("glioblastoma" OR GBM)  AND ("brain metastasis" OR "brain 
metastases") and (MRI OR magnetic resonance imaging) AND (radiomics 
OR texture analysis OR machine learning OR deep learning OR artificial 

intelligence))

April 
2025

Web of 
Science




