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+250 articles/year



General electric (2018)
Deep Learning Image Reconstruction



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

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



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

28953 patients, same accuracy AI/reader.

AI+reader implies workfload reduced by 88%.



+250 articles/year



Limited real clinical applications





Human versus machine



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



Results with “whole T1+Gd sequence”



Results with “only tumor segmentation”



Human wins!

And don’t trust machines





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

• 0 brain metastasis patients.



CENTRO COLABORADOR NUMERO DE 
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 Málaga 48
Hospital Clínico Universitario de Salamanca 30
Hospital de Manises 6
Instituto Valenciano de Oncología 2

TOTAL 407

TOG project

• Clinical data (age, sex, treatments, etc.).

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

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



CENTRO COLABORADOR NUMERO DE 
PACIENTES

Instituto Valenciano de Oncología 70
Hospital MD Anderson Cancer Center (Madrid) 21
Hospital Universitario HM Sanchinarro (Madrid) 13
Hospital Regional Universitario de Málaga 4
Hospital Clínico Universitario de Salamanca 2

TOTAL 110

METMATH project

• 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?









http://matematicas.uclm.es/molab




