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Doktorantiros studijy planas ir jo vykdymo suvestiné (2024/2025, Il pusmetis)

Studijy metai Egzaminai

Planas Jvykdyta
1(2024/2025) 1 0
11(2025/2026) 2 0
111 (2026/2027) 1 0
IV (2027/2028) - -
I8 viso: 4 0




Moksliniy tyrimy planas ir jo vykdymo suvestiné (2024/2025, | pusmetis)

Studijy Dalyvavimas konferencijose Publikacijos
metai
Tarptautinése Nacionalinése Su citav. rodikliu Be citav. rodiklio
Planas | Jvykdyta | Planas |vykdyta | Planas | Jvykdyta | Buklé | Planas | |Jvykdyta | Buklé
| 0 0 0 0 0 0 0 0
(2024/2025)
] 0 0 0 0 0 0 0 0
(2025/2026)
] 1 0 0 0 1 0 0 0
(2026/2027)
v 1 0 0 0 1 0 0 0
(2027/2028)
IS viso: 2 0 0 0 2 0 0 0




Moksliniy tyrimy ir disertacijos rengimo etapai

Darbo pavadinimas

Atlikimo terminai

Pastabos

1.

Moksliniy tyrimy disertacijos tema apzvalga
ir analizé (Lietuvoje ir uzsienyje):

1.1. Sisteminé mokslinés literatiros apZvalga:
a) Literatlros paieskos strategijos sudarymas.
b) Studijy atrinkimo procesas

1.2. Sisteminé mokslinés literatiros apZvalga:
a) Publikuoty studijy ir metody analizé bei
palyginimas

b) Publikuoty studijy 3aliSkumo vertinimas

2024 m. spalio mén. - 2025 m.

balandZio meén.

2025 m. balandZio mén. -
2025 m. liepos men.

Parengta sisteminé
literatUros aZvalga.

Mokslinio tyrimo vykdymas:

2.1. Tyrimo metodikos sudarymas:

a) Disertacijos tikslo formulavimas.
b) Disertacijos uZzdaviniy formulavimas.

2.2. Teorinis tyrimas:

a) Klasifikavimo ir segmentavimo modeliy
pritaikymas.
b) Algoritmy palyginimas ir tobulinimas, jy
optimizacija.

2025 m. liepos mén. - 2025 m.

spalio meén.

2025 m. spalio mén. - 2026 m.

balandZio meén.

Suformuoti disertacijos
tikslas ir uzdaviniai.




Tyrimo objektas: Masininio mokymosi metody taikymas automatiniam galvos smegeny naviky segmentavimui ir
radiomikos pagrindu veikianciam glioblastomos bei solitariniy galvos smegeny metastaziy diferenciavimui, naudojant
jprastines MRT sekas (T1, T1 su kontrastu, T2, FLAIR).

Tyrimo tikslas: Sukurti, validuoti ir optimizuoti masininio mokymosi metodikas, skirtas automatiniam galvos smegeny
naviky segmentavimui ir tolesniam radiomikos pagrindu vykdomam glioblastomos ir solitariniy galvos smegeny
metastaziy klasifikavimui naudojant jprastines MRT sekas.

Tyrimo uZdaviniai:

1. Atlikti sistemineg literatQros apZvalgg apie automatinius galvos smegeny naviky segmentavimo metodus,
jvertinant daZniausiai naudojamas architekturas bei jy taikymo rezultatus.

2. Atlikti sistemine literattros apzvalga apie klasifikavimo metodus, naudojamus glioblastomos ir solitariniy
galvos smegeny metastaziy diferenciacijai, jvertinant taikytus modelius ir jy diagnostinius rodiklius.

3. Sukurti ir validuoti automatinio galvos smegeny naviky segmentavimo metodikg MRT vaizdams.

4. Sukurti radiomikos poZymiy iSskyrimo metodika i§ automatiSkai segmentuoty naviko sri¢iy jvairiose MRT
sekose.

5. Pritaikyti iSgautus radiomikos poZymius skirtingiems masininio mokymosi klasifikatoriams palyginti atliekant
glioblastomos ir solitarinés metastazés binarinj klasifikavima.

6. Atlikti poZzymiy svarbos analize, identifikuojant labiausiai diskriminuojangius radiomikos rodiklius GBM ir SBM
klasifikacijai.

7. Validuoti sukurtg segmentavimo ir klasifikavimo sistemg nepriklausomame testavimo duomeny rinkinyje.



Problem and current state

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



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

Advanced MRI (diffusion, perfusion,
spectroscopy)
Accuracy ~80-85%

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



Example of workflow

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



Segmentation options

Enhancing Whole Tumor

- Automatic

- Semi-automatic (automatic with manual
adjustments)
- Manual

Enhancing Tumor

1. Atlikti sistemine literatlros apZvalgg apie automatinius galvos smegeny naviky segmentavimo metodus,
jvertinant dazniausiai naudojamas architekttras bei jy taikymo rezultatus.

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

Distribution of Model Architectures in Segmentation Studies (n=68)

Standard Transformer
Transfer Learning
Hybrid Learning

Hybrid Transformer

Architectural Approach

Traditional CNNs

U-Net & Variants
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Study Sample Size and dataset Model Used Preprocessing Methods @ Performance
(Authors & used. Employed Metrics

Year) Reported

Pani and BraTS 2021: 1251 patients Customized 3D Intensity normalization, | DSC,

Chawla, 2024 UNET with resizing, elastic Specificity,
(44) transfer learning deformation, gamma Sensitivity, and

and Self-
Supervised
Learning (SSL)

correction, random
scaling, and rotations

HD95




Classification task of glioblastoma vs
metastasis

Segmentation and Ial:mﬂing Texture .-!-.nal'n.-*s.ls + Machine Learning Diagnaosis

Flegm-r-E of intarest

! Feature extraction Classification

2. Atlikti sistemineg literaturos apzvalga apie klasifikavimo metodus, naudojamus glioblastomos ir solitariniy
galvos smegeny metastaziy diferenciacijai, jvertinant taikytus modelius ir jy diagnostinius rodiklius.

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



Glioblastoma vs. solitary brain metastasis
classification

Flow diagram for identification of studies via databases

DEYE]ELT Search strategy
Records identified through

April ("All Metadata":glioblastoma OR "All Metadata":GBM) AND ("All g by AdGitional records identified
2025 Metadata":brain metastasis OR "All Metadata":brain metastases OR "All £ i~ i -
Metadata":brain neoplasm) AND ("All Metadata":magnetic resonance = .»-df.,“ﬁf‘éi,;:;f?fég‘
imaging OR "All Metadata":MRI) ‘ l
Pubmed/ Rl (glioblastoma OR GBM) AND (brain metastasis OR brain metastases OR 477 —
MEDLINE it brain tumor) AND (MRI OR magnetic resonance imaging) AND
(radiomics|[Title/Abstract] OR "texture analysis"[Title/Abstract] OR g R
"machine learning"[Title/Abstract] OR "deep learning"[Title/Abstract] OR H (n=2327)
"artificial intelligence"[Title/Abstract]) »
CENTRAL [:Velgll (glioblastoma OR GBM) AND (brain metastasis OR brain metastases OR 18

2025 brain tumor) AND (MRI OR magnetic resonance imaging) AND (radiomics 3
Full-text articles

OR texture analysis OR machine learning OR deep learning OR artificial for Records excluded:
intelligence) ‘:.r?lf"alg?' (n =2238)

April  ( glioblastoma OR GBM ) AND ( brain metastasis OR brain tumor OR brain 1667
2025 metastases) AND ( magnetic resonance imaging OR MRI) AND (
radiomics OR texture analysis OR machine learning OR deep learning OR Remaining studies
after duplicates Full-text records

artificial intelligence) removal excluded
(n=63)

Web of April (("glioblastoma" OR GBM) AND ("brain metastasis" OR "brain 99
CWELGEEN 2025 metastases”) and (MRI OR magnetic resonance imaging) AND (radiomics
OR texture analysis OR machine learning OR deep learning OR artificial
intelligence))

Studies included for
qualitative
synthesis:

(n=24)
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3
"
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Authors & Sample Size & Model(s) Used Metastasis Best Best Performing
Year of Dataset Used Type Reported Classifier
Publication Performance
Metrics
Demirel Total: 1287 Naive Bayes Solitary and External Naive Bayes.
and Dilek, patients (788 HGG, | algorithm. multiple. Validation
2025 (92) 499 BM). Set:
Training: 1005; AUC: 0.991
Validation: 282. Sensitivity:
0.983
Specificity:

0.922.




