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MODERN IMAGING AND Al APPLICATION

Providing clinical decision support
Mining —omics, analysing data

Facilitating repetitive tasks, optimising time

Modelling behaviors, in heterogeneous contexts

* Fionda B, Boldrini L, D'Aviero A, Lancellotta V, Gambacorta MA, Kovacs G, Patarnello S, Valentini V, Tagliaferri L. Artificial intelligence (Al) and
interventional radiotherapy (brachytherapy): state of art and future perspectives. ] Contemp Brachytherapy. 2020
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MODERN IMAGING AND Al APPLICATION

. Mining —omics, analysing data
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G‘em el I ] @ ARr . Geewon Lee, Ho Yun Lee, Eun Sook Ko, Woo Kyoung Jeong - Radiomics and imaging genomics in precision medicine Precision and Future Medicine 2017;
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. Facilitating repetitive tasks, optimising time

Decline of Routine

Percentage of the population in jobs that have been identified as routine and nonroutine,
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G.em el I i @ AR" Is Your Job ‘Routine’? If So, It’s Probably Disappearing — The Wall Street Journal
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. Modelling of behaviors in heterogeneous contexts
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MODERN IMAGING AND Al APPLICATION IN INTERVENTIONAL RADIOTHERAPY WORKFLOW
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G.emel II @ AR"‘ * Fionda B, Boldrini L, D'Aviero A, Lancellotta V, Gambacorta MA, Kovacs G, Patarnello S, Valentini V, Tagliaferri L. Artificial intelligence (Al) and
s PRE interventional radiotherapy (brachytherapy): state of art and future perspectives. J Contemp Brachytherapy. 2020
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G‘e | I Iel I I @ m * SongZ, Wang Y, Zhou Y, Zhang D. A Novel Predictive Tool for Determining the Risk of Early Death From Stage IV Endometrial Carcinoma: A Large Cohort Study. Front Oncol. 2020
e Advarsed fadistion * Creutzberg CL, van Stiphout RG, Nout RA, Lutgens LC, Jiirgenliemk-Schulz IM, Jobsen JJ, Smit VT, Lambin P. Nomograms for prediction of outcome with or without adjuvant radiation
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(Basel). 2020
* Ledn-Castillo A, de Boer SM, Powell ME, Mileshkin LR, Mackay HJ, Leary A, Nijman HW, Singh N, Pollock PM, Bessette P, Fyles A, Haie-Meder C, Smit VTHBM, Edmondson RJ, Putter H, Kitchener HC, Crosbie EJ,
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Adjuvant Therapy. J Clin Oncol. 2020
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Tagliaferri L, Kovdcs G, Autorino R, Budrukkar A, Guinot JL, Hildebrand G, Johansson B, Monge RM, Meyer JE, Niehoff P, Rovirosa A, Takacsi-Nagy Z, Dinapoli N, Lanzotti V, Damiani A, Soror T, Valentini V. ENT COBRA

(Consortium for Brachytherapy Data Analysis): interdisciplinary standardized data collection system for head and neck patients treated with interventional radiotherapy (brachytherapy). J Contemp Brachytherapy.

2016

Luca Tagliaferri, Monica Maria Pagliara, Carlotta Masciocchi, Andrea Scupola, Luigi Azario, Gabriela Grimaldi, Rosa Autorino, Maria Antonietta Gambacorta,Antonio Laricchiuta, Luca Boldrini, Prof. Vincenzo
Valentini, Maria Antonietta Blasi. Nomogram for predicting radiation maculopathy in patients treated with Ruthenium-106 plaque brachytherapy for uveal melanoma J Contemp Brachytherapy 2017
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Individualized 3D scanning and printing for non-melanoma skin cancer brachytherapy
contexts

G ” . @ Arenas M, Sabater S, Sintas A, Arguis M, Hernandez V, Arquez M, Lépez I, Rovirosa A, Puig D. Individualized 3D scanning
emeilll T ﬂ and printing for non-melanoma skin cancer brachytherapy: a financial study for its integration into clinical workflow. J
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LB

Conventional process

Novel process based on 3D printing

Phases Time Waiting Human  Material Phases Time Waiting Human Material
(hours) time cost cost (hours) time cost cost
(hours) (euros) (euros) (hours) (euros) (euros)
1. Definition of target 0.5 (RO) 19 1. Definition of target 0.5 (RO) 19
2. Creation of the patient’s alginate negative 1(RT) 15 5 2. Patient 3D scan 0.25 (RT) 5
3. Creation of the gypsum from 0.5 (RT) 24 75 3 3.3D image preparation 0.5 75
the patient’s negative
4. Definition of the area to treat in the gypsum 0.5 (RO) 19
5. Creation of the counter mould with wax 0.5 (RT) 75 5
6. Placement of catheter tubes 0.5 (RT) 75
7. Addition of extra wax layers to make the 0.5 (RT) 75 5 4. 3D printing of the mould with guide tubes 7 8"
final mould
8. CT of the gypsum and the mould 0.5 (RT) 24 7.5 150
9. CT of the mould on the patient 0.5 (RT) 24 7.5 150 5. CT of the mould on the patient 0.5 (RT) 24 75 150
10. Treatment planning 2(RT) 30 6. Treatment planning 2 (RT) 30
11. Planning approval 1(P) 76 7. Planning approval 1(P) 76
1(RO) 1(RO)
12. Treatment verification 0.5 (RT) 75 8. Treatment verification 0.5 (RT) 75
Total 9.5 72 2115 318 Total 6.25 31 152.5 158
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Arenas M, Sabater S, Sintas A, Arguis M, Hernandez V, Arquez M, Lépez I, Rovirosa A, Puig D. Individualized 3D scanning
and printing for non-melanoma skin cancer brachytherapy: a financial study for its integration into clinical workflow. J
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DEEP-LEARNING AUTO-SEGMENTATION METHODS IN CERVIX CANCER

a5 S

the best results were obtained for bladder
segmentation.

Automatic segmentation also achieved a good
result for HR-CTV and IR-CTV

The most inferior segmentation accuracies were
observed on the segmentations of rectum and
small bowel
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MRI-Derived Radiomics Model to Predict the
Biochemical Recurrence of Prostate Cancer Following
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Decision Support for adjuvant approach ‘t
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Table 2 Management decision definitions

Facilitating Management decision Definition
repetitive tasks, Leave Reassure patient and take no further action.
optimising time - : : : :
DIAGNOSE h { 4] Manage —monitor Reassessment of lesion at later time point
Adien  [1-LEAVE B according to Australian Guidelines.
L g =mory Croste Regon Manage —biopsy Partial or complete biopsy of the lesion required
. to confirm diagnosis.

MOdel.hng L S Treat—elective Benign or pre-cancerous lesion where treatment
behavmrs, is not essential.
in hetero geneous I« a > > Treat—essential Malignancy requiring non-surgical intervention.
contexts LESION 2 of 2

G‘ ” . @ AR‘- Felmingham C, MacNamara S, Cranwell W, Williams N, Wada M, Adler NR, Ge Z, Sharfe A, Bowling A, Haskett M, Wolfe R, Mar V. Improving Skin cancer
emeilll Management with ARTificial Intelligence (SMARTI): protocol for a preintervention/postintervention trial of an artificial intelligence system used as a
) diagnostic aid for skin cancer management in a specialist dermatology setting. BMJ Open. 2022
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.. . Lyle H. Ungar, PhD, Adam Cunha, PhD,”* Timothy D. Solberg, PhD,”
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Fraction Positive Cores >= 0.354 (CI: 0.344 - 0.451)

* 1dentification of characteristics

. N Yes
that can help select patients ° / \
F3011t1}t2}tlntg . who may benefit most 12: No Failure
repetuuve tasks, : K 8: Failure
optimising time fromsHDRB 1s critical ?E?-F;smu.) Disease Free Interval < 4.12 years (CI: 3.96 - 4.13 years)
. . Loarsiag Curve Yes
* Machine learning may be used S e / \
Modelling to 1dentify characteristics that I ) 10: No Failure 42 No Failure
o . . R 6: Fail : Fai
behaviors, predict outcome following | i = 37.5 fa::'lyu;e
in heterogeneous SsHDRB b (CI: 34 - 38) (CI: 74 - 79)
contexts : LI ORI
G.emel I i @ ARr Valdes G, Chang AJ, Interian Y, Owen K, Jensen ST, Ungar LH, Cunha A, Solberg TD, Hsu IC. Salvage HDR Brachytherapy: Multiple Hypothesis Testing Versus Machine
. ) '"‘.""m’ s rasaten Learning Analysis. Int J Radiat Oncol Biol Phys. 2018 Jul 1;101(3):694-703. doi: 10.1016/].ijrobp.2018.03.001. Epub 2018
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Thank you for your attention

LUCA TAGLIAFERRI =MD, PhD

Fondazione Policlinico Univeristario «Agostino Gemelli» IRCCS
Gemelli ART (Advanced Radiation Therapy) - Interventional Oncology Center (I0C)

Largo Gemelli,8 - Rome

mailto: luca.tagliaferri@policlinicogemelli.it
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&= http://www.gemelliart.it/personnel/dott-luca-tagliaferri/

https://www.linkedin.com/in/luca-tagliaferri-a80878112/

https://it-it.facebook.com/ucsc.gemelli.art/

0 https://www.youtube.com/user/gemelliart
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