Machine y Deep Learning en
Radiologia:
¢, Cual es el papel del radiologo?

David Molina-Garcia
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Machine Learning
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Feature extraction + Classification Output
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General electric (2018)
Deep Learning Image Reconstruction

TRUEFIDELITY IMAGE

Filtered Back Iterative Deep Learning
Projection Reconstruction Image Reconstruction

2018-Future




Yabu et al. (2018, The Spine Journal)
Deep Learning for osteoporotic vertebral fracture

814 patients, 95% accuracy.



Zhou et al. (2020, Radiology)

Deep Learning for detection of brain metastases

Ground truth
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266 patients, 81% accuracy (98% if > 6 mm.)



McKinney et al. (2020, Nature)
Deep Learning for detection of breast cancer

28953 patients, same accuracy Al/reader.

Al+reader implies workfload reduced by 88%.
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Limited real clinical applications




These stickers made an
artificial-intelligence
system read this stop

sign as ‘speed limit 45",

Scientists have
evolved images that
look like abstract
patterns — but which
DNNs see as familiar
objects.

King penguin

Speed limit 45

_————







Automatic brain tumor diagnostician

Glioblastoma

Brain metastasis




848 brain tumor patients.

« 528 glioblastomas.

« 320 brain metastasis.

2 different methodologies

 Whole T1+Gd sequence.

* Only tumor segmentation.




Deep learning

Convolutional neural networks

SID RID
ResNet34 | 0.823357 | 0.991495
ResNet50 0.839090 | 0.993298
ResNet101 | 0.824393 | 0.993098
DenseNet121 | 0.814449 | 0.990236
VGGI19 0.828771 | 0.990423




Results with “whole T1+Gd sequence”

Per patient confusion matrix




Results with “only tumor segmentation”

Per patient confusion matrix

gbm 0.91 0.09

Actual

:
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@ANCER

IMAGING ARCHIVE

« 93 GBM patients with 3D pretreatment T1+Gd sequence.

* (0 brain metastasis patients.



TOG project

NUMERO DE
CENTRO COLABORADOR PACIENTES

Hospital General Universitario de Ciudad Real 113
Hospital Universitario 12 de octubre 92
Hospital Universitario Marqués de Valdecilla (Santander) 67
Hospital Virgen de la Salud (Toledo) 49
Hospital Regional Universitario de Malaga 48
Hospital Clinico Universitario de Salamanca 30
Hospital de Manises 6
Instituto Valenciano de Oncologia 2

TOTAL 407

« C(Clinical data (age, sex, treatments, etc.).

« 407 pretreatment sequences (at least 3D T1+Gd).

» All manual validated segmentations on 3D T1+Gd.




METMATH project

NUMERO DE
CENTRO COLABORADOR PACIENTES

Instituto Valenciano de Oncologia 70
Hospital MD Anderson Cancer Center (Madrid) 21
Hospital Universitario HM Sanchinarro (Madrid) 13
Hospital Regional Universitario de Malaga 4
Hospital Clinico Universitario de Salamanca 2

TOTAL 110

« C(Clinical data (age, sex, treatments, etc.).
« 1033 follow-up sequences (at least 3D T1+Gd).

* 624 manual validated segmentations of 208 BMs on 3D T1+Gd.




Doctor Connor?
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