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Contexte clinique et défis a résoudre

Prédiction pCR/ non pCR a partir IRM réalisée au moment du diagnostic

Données IRM imagerie T1 avant et apres contraste (T1 DCE)/ T2 + ADC

e Acquisition et constitution BDD ->EH & LITO

* Preprocessing & Standardisation IRM  -> Saint Martin et al, MAGMA 2021

e Segmentation -> EH (Manuelle)

e Extraction et sélection de caractéristiques radiomiques -> Saint Martin et al, IEEE EMBC 2022

e Harmonisation -> Saint Martin et al, IEEE EMBC 2022 + These
e Construction modeles radiomiques -> Saint Martin et al, IEEE EMBC 2022 + These |
e Test -> Saint Martin These |
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Constitution BDD projet NeoTex

. . Imaging centers | Manufacturers Coils Training\| Testing ||
156 sujets -> 136 sujets
(tous avec segmentation manuelle) Institut Curie GE 8-channel coll { 25 \ 3
Institut Curie Siemens 18-channel coil \ 19 0
Institut Curie Siemens Sentinelle (16-channel) coi}\ 59 / 4
Patients with breast cancer who underwent NAC N
i :::1"5:,2 el me o Other center Siemens 16-channel coil 0 4
Other center Siemens 18-channel coil 0 3
[ N St e e J‘_ Other center Siemens Spine 32-channel coil 0 1
—’[ Missing clinical data (n=2) ]
Other center Siemens 18-channel coil 0 1
Other center Siemens Breast matrix coil 0 1
[ Missing first T1-weighted DCE after Injectlon] b |
==5) —>[ Missing fat-saturated T2 image (n=10) ] Other center Siemens 16-Channel Al Breast coil 0 1
Other center Siemens Breast matrix coil 0 1
y Other center GE HD Breast coil 0 1
[ Final inclusion (n=136) ]
Other center GE HD Breast coil 0 4
Other center GE HD Breast coil 0 2
° 103 training (3 settings Cu rie) Other center GE HD Breast coil 0 3
Other center GE HD Breast coil 0 2
* 33test (26 hors CUI"Ie) Other center GE HD Breast coil 0 2
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Constitution BDD

European Radiology
https://doi.org/10.1007/500330-022-09113-7
IMAGING INFORMATICS AND ARTIFICIAL INTELLIGENCE @
Upsaies’

Visual ensemble selection of deep convolutional neural networks
for 3D segmentation of breast tumors on dynamic contrast
enhanced MRI

o MRI settings Database Cases
studies

— Institut Curie - GE Healthcare - 8 channel breast coil Training 13
e ke Institut Curie - Siemens Healthineers - Sentinelle breast coil Training 50
Institut Curie - Siemens Healthineers - 18 channel breast coil Training 16
Extemal centers (n = 10) - GE Healthcare - breast coil Training 21
Extemal centers (n = 6) - Siemens Healthineers - breast coil Training 11

vt cre o Total Training i
(R1or R2) (R1and o) [ envE cateset Institut Curie - GE Healthcare - 8 channel breast coil Test 13
L o8 studics for 1B 2.5 studis for Institut Curie - Siemens Healthineers - Sentinelle breast coil Test 13

training dataset Institut Curie - Siemens Healthineers - 18 channel breast coil Test 4

Test 30

test dataset
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Constitution BDD

MRI settings Database Cases
Institut Curie - GE Healthcare - 8 channel breast coil Training 13
Institut Curie - Siemens Healthineers - Sentinelle breast coil Training 50
Institut Curie - Siemens Healthineers - 18 channel breast coil Training 16
Extemal centers (n = 10) - GE Healthcare - breast coil Training 21
Extemal centers (n = 6) - Siemens Healthineers - breast coil Training 11
Total Training 111
Institut Curie - GE Healthcare - 8 channel breast coil Test 13
Institut Curie - Siemens Healthineers - Sentinelle breast coil Test 13
Institut Curie - Siemens Healthineers - 18 channel breast coil Test 4
Total Test 30

e 103 training (3 settings Curie) * 111 training (Curie et hors Curie)

33 test (26 hors Curie) * 30 test (30 Curie)
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Constitution BDD

159 patients
with DCE-T1
studies

21 patients with
incomplete data gg
sets

131 before starting 7 at mid-course
chemotherapy chemotherapy

111 training (Curie et hors Curie)

98 with one 33 with double 7 studies for _
segmentation segmentation * 30test (30 Curie)

(R1or R2) (R1 and R2) training dataset

98 studies for 2x3 studies for
training dataset training dataset

30 studies for

test dataset
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Modele de segmentation

Approche U-Net (1)

3D input image Pathway-1 3D segmentation mask
150x80%100 150x80%100
!
1
_____________________________________ AT |
_______________ ;a:h;la-y-;----____---__----__-- Fully-connected

Layers

..............................................

_____________________________________________

=) Conv3D: Conv 3x3x3+Instance Normalization+LeakyReLu
__________ . 3D Max pooling
Trilinear upsampling
2. Crop & Copy
=) Conv 1x1x1
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Modele de segmentation

Approches U-Net (2) - _ \ -
Cross-Validation 5 plis - 5 modeles appliqués en test

SubT1 MRI

SubT1 MRI

ﬂc MRI

=) ConvaD: Conv 3x3x3+Instance Normalization+LeakyReLu
. 3D Max pooling
Trilinear upsampling
= Crop & Copy
Conv 1x1x1
Feature-level Concatenation
Image-level Concatenation
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Evaluation

Critere d’Evaluation ?

@
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Evaluation

Critére d’Evaluation -> Score de Dice (DSC)

DSC (%)
Radiologist or model Radiologist R1 Radiologist R2
Radiologist R2 77.8 +10.0
U-Net (T1c) 72.7+22.8 70.6 +=20.8
< U-NetILF (Tlc + SubTl1) 749 +203 719+197 >
U-Net FLF (T1c + SubT1) 70.2 £26.1 673 +25.0
@
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Evaluation

Critere d’Evaluation -> Score de Dice (DSC) et distance Hausdorff

DSC (%) HD95 (mm)
Radiologist or model Radiologist R1 Radiologist R2 Radiologist R1 Radiologist R2
Radiologist R2 77.8 +10.0 52+5.9
U-Net (Tlc) 7274228 7064208  <_15.6+403 1594406
<U-Net ILF (Tlc + SubT1) 749 +20.3 719+19.7 > 229+532 23.6+53.6
U-Net FLF (Tlc + SubTl) 702 +26.1 673 +25.0 19.3 +45.1 19.8 + 45 4
@
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Evaluation

DSC (%) HD95 (mm)
Radiologist or model Radiologist R1 Radiologist R2 Radiologist R1 Radiologist R2
Radiologist R2 77.8 +10.0 52+5.9
U-Net (T1c) 7274228 7064208  <_15.6+403 150+406 >
<U-Net ILF (Tlc + SubT1) 74.9 +20.3 719+197 > 22.9+532 23.6+53.6
U-Net FLF (T1c + SubT1) 70.2 £26.1 673 +25.0 19.3 +£45.1 19.8 +454
100 i
e 8 = Rl
80 ’g 102; s A L
— e o © o ©
L 60 £ :
- ° 5 L e 8
§ o ’ % 10t T T
(@)}
” == S ﬁ =
0 < o e . R2 E= = T
U-Net ' U-Net ILF U-Net FLF  -radiologist U-Net | U-Net ILF U-Net FLF Inter-radiologist
(Tlc) (T1lc+SubT1) (T1lc+SubT1) (Tlc) (Tlc+SubTl) (Tlc+SubTl)
D
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Evaluation

Critere d’Evaluation -> Evaluation visuelle versus Evaluation quantitative

Kruskal-Wallis, 7°(3) = 42.03, p = <0.0001, n = 90

XX

150+ ' '
| - 1
1007
5T T
50+ .
0 . . . !
Excellent Useful Helpful  Unacceptable
Evaluation

pwc: Dunn test; p.adjust: Bonferroni
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Evaluation

Critere d’Evaluation -> Evaluation visuelle versus Evaluation quantitative

Kruskal-Wallis, y°(3) = 49.04, p = <0.0001, n = 90

301 | == |
)
£ 20- , = ,
L
()] xx
< | |
101
- * | : ]
0 | + * l J
Excellent Useful Helpful Unacceptable
Evaluation
@
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Evaluation

Excellent (4) 33.33% Excellent (4) l 30.00% Excellent (4) 26.67%
Useful (3) 20.00% Useful (3) 30.00% Useful (3) il 23.33%
Helpful (2) 20.00% Helpful (2) 23.33% Helpful (2) 26.67%
Unacceptable (1) 26.67% Unacceptable (1) 16.67% Unacceptable (1) 23.33%
Visual Ensemble Segmentation
| Excellent (4) | 50.00%
Useful (3) 26.67%
Helpful (2) 16.67%
Unacceptable (1) 6.67%
. @
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Evaluation

. - I Excellent (4) 50.00%
Visual Ensemble Segmentation S 26.67%
Helpful (2) 16.67%
Unacceptable (1) 6.67%
DSC (%) HD95 (mm)
Radiologist or model Radiologist R1 Radiologist R2 Radiologist R1 Radiologist R2
Radiologist R2 77.8+=10.0 52+59
U-Net (Tlc) 72.7+228 70.6 +20.8 15.6 +40.3 15.9+40.6
U-Net ILF (Tlc + SubT1) 749 +20.3 71.9+19.7 22.9+53.2 23.6+£53.6
U-Net FLF (T1c + SubT1) 70.2 £26.1 673+25.0 19.3+45.1 19.8 +454
Visual ensemble selection 78.1 +£16.2 765+ 14.5 14.1 +40.8 14.1 +41.2
@
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En plus de I'article

Codes * Permettant le test des modeles appris a Louvain

* Permettant 'apprentissage sur de nouvelles données

65 NOUVEAUX SUJETS -> tous avec segmentation manuelle (Radiol 3)

100 SUJETS -> mi-parcours tous avec segmentation manuelle (CM)

Frédérique FROUIN - LITO 05.10.22

3|
-2
RESEEs

FEESER

B

- @D
institut
Curie



En plus de I'article

Codes * Permettant le test des modeles appris a Louvain J

* Permettant 'apprentissage sur de nouvelles données

65 NOUVEAUX SUJETS -> tous avec segmentation manuelle (Radiol 3)

100 SUJETS -> mi-parcours tous avec segmentation manuelle (CM)

Question : Quelles expérimentations envisagez vous ?

Vous avez 5 minutes et carte blanche
(avec les moyens du LITO)

)
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