Institute for Systems I [ HOSPITAL DA LUZ TECNICO
lSQ and Robohcs L§$EEWB L )i LEARN'NG HEALTH' W LISBOA

Automated classification of glioma treatment
response: benchmarking via modality selection
and coarse tumor detection

Ana Matoso'?", Catarina Passarinho?, Marta P. Loureiro?,

José Maria Moreira?, Pedro Vilela3, Patricia Figueiredo', Rita G Nunes’

Institute for Systems and Robotics — Lisboa and Department of Bioengineering, Instituto Superior Técnico,
Universidade de Lisboa, Portugal; “Hospital da Luz Learning Health, Luz Saude, Lisboa, Portugal; 2Imaging

Department of Hospital da Luz, Luz Saude, Lisboa, Portugal

*anamatoso@tecnico.ulisboa.pt

ESMRMB 2026 — 42nd Annual Scientific Meeting Girona, Spain



TECNICO

and Robofics | LEARNING HEALTH LISBOA

l Q Institute for Systems [l HOSPITAL DA LUZ
lisboa [I—LZ/ TRAIMING, RESEARCH & INMOVATION CENTER

Introduction - Glioblastoma

> Prevalence: ~3/100 000 per year

> Poor prognosis?
* Average survival: 9 months | -
* 41% survival after 1 years o 2 e ; - ;-9

* 13% survival after 2 years

Segmentation
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I:> Frequent MRI scans to assess treatment T1w Gad ___T1w Gad Seg
Glioblastoma on different MRI modalities
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Complete Response GOAL: To compare the use of different modalities
Partial Response
Stable Disease and the use of a tumor detection model for the

_ Progressive Disease D)

Response Assessment
in Neuro-Oncology <
(RANO) criteria3

automatic classification of RANO criteria

- J

1. Quinn T. Ostrom, et al. Neuro-Oncology, 2015; 2. Nicholas F. Brown, et al. Cancers. 2022; 3. Benjamin M. Ellingson, et al. Neurotherapeutics, 2017
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Data Preprocessing
f CT1T T T2 FLAIR Mask [ x .
‘. Elztle W Data Selection
) . RANO Labels
Timepoint 1 4 Modality Number of ol N N
. . - " - asses Distribution
- Progressive Disease Combinations timepoints
; StableDisease [CT1+T1+T2+FLAIR] [337] | 228 [ 66 Ppo23]
. it 2 - Partial Response

imepoin - Complete Response [ Ti+T2+FLAR | [338] | 229 | 66 [e0fes]

. S N 2 |  Ti1+FLAR | (338] | 229 | 66 [p0o[23]

Bias field correction . |  CTi1+FLAIR | [344] | 235 | 66 [20[23]
Gaussian noise removal using YOLOv11 \_ J

Registration to BraTS space finetuned on BraTS21
\ Z-Score normalization and BraTsS24 /
Training and Testing
// 5-fold Cross-validation\ / \ / \ \
Training Setup Performance Metrics Explainability

- Stratified 80/20 Split - Balanced Accuracy

| | | | | | - Data augmentation - F1-Score Class Activation Maps
=> - 100 epochs maximum - Precision
I - =1 Recal =>

- Cross entropy loss
| - AdamW optimizer

ii%

- Learning Rate = 0.0001
L [ [ [ [ 1

\K |:| Training I:l Testing /

- Patience = 10

N

/

Kruskall-Wallis and Dunn

\ tests, FDR corrected /

\_ Visual Inspection
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Results and Discussion Significant results highlighted with brackets [J] Unmasked [JJJj] Masked
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Results and Discussion Significant results highlighted with brackets [J] Unmasked [JJJj] Masked
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»Using all modalities unmasked vyielded the best performance:

Balanced Accuracy = 62%
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Re su |tS and D iSCUS S ion Significant results highlighted with brackets - Unmasked . Masked
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»Using all modalities unmasked vyielded the best performance:
Balanced Accuracy = 62%
»No significant difference between using all modalities and T1+T2+FLAIR,

which presented higher median values when unmasked



Institute for Systems I [ HOSPITAL DA LUZ TECNICO
lSQ and Robohcs L§$EEWB )i LEARNING HEALTH W LISBOA

|_ I% TRAINIMNG, RESEARCH & INMOVATION CEMTER

Re su |tS and D iSCUSS ion Significant results highlighted with brackets - Unmasked . Masked
Balanced Accuracy F1-Score
0.8 0.8
0.7 - [ 0.7 4
0.6 - r 2 . 0.6
0.5 - E= 0.5 - .
0.4 n ® B4 0.4 1 . .
0.3 - H ® 0.3 -
021 ® 0.2 1 .
0.1 - 0.1 P e - -
G U T T T T T T T T G 0 T T T T T T
& & & &
S 5 T S I O o S I S SO O o
6\"*’ 6{‘* ¢<° S (e’ﬂ' {1' g (e’;’ {'l' ,«& <cf° 6{"" é"‘v ¢<° S ¢<° {1' A (e’ﬂ"’ Aﬂf ,«& ¢<°
& & & &

»Using all modalities unmasked vyielded the best performance: » Masking the tumor region generally improved
Balanced Accuracy = 62% classification robustness
»No significant difference between using all modalities and T1+T2+FLAIR,

which presented higher median values when unmasked
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»Using all modalities unmasked vyielded the best performance: » Masking the tumor region generally improved

Balanced Accuracy = 62% classification robustness

»>No significant difference between using all modalities and T1+T2+FLAIR, » Adding T2 significantly improved performance

which presented higher median values when unmasked compared to T1w+FLAIR
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Results and Discussion

Progressive Disease

Unmasked

z=63 z=97

Classes |@ SD PR CR
Probability (%) | 21.3 555 3.4 198

Stable Disease

z=44 z=67

Classes \PD SD PR CR

Probability (%) ‘ 32.1 247 39.7 3.6

Partial Response

z=106

Classes ‘PD SD PR CR

Probability (%) | 27.4 210 482 34

Complete Response

Classes \PD SD PR CR
Probability (%) | 5.3 109 133 705

Masked

z=60 z=72
Classes | PD SD PR CR
Probability (%) | 20.9 485 190 115

z=97

z=42 z=54 z=72

Classes | PD SD PR CR

Probability (%) ’ 215 57.0 132 83

z=54 z=66 z=85

Classes ‘PD SD PR CR
Probability (%) ‘ 9.1 13.1 756 22

z=T72 z=103 z=116
Classs | PD SD PR CR
Probability (%) | 0.2 09 25.7 732

» In most explainability images the tumor region was highlighted, especially when tumor detection is performed beforehand
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Automated classuf callon of glloma treatment response:

Check out my Lightning Talk and Poster R e
Friday, 2nd of October: 15:45- 15:48
Poster PG183
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