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from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY
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BRACHYTHERAPY

Author n Dose (Gy) LDR HDR PDR  Syearslocal 5yearsOS Toxicity
control (%) (%)
Beauvois etal. [21] 237 65-68 By - = 95 74 9.5% necrosis

X92|r

Gerbaulet etal.[22] 231 76 95

nd.

13.0% necrosis
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. Kovacs G. - Modern head and neck brachytherapy: from radium towards intensity modulated interventional brachytherapy. J Contemp Brachytherapy.
Advanced Radiation 2015.




INTENSITY MODULATED INTERVENTIONAL RADIOTHERAPY
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INTENSITY MODULATED INTERVENTIONAL RADIOTHERAPY

Author n Dose (Gy) LDR HDR PDR || 5 years local

control (%)

years OS Toxicity

Beauvois etal. [21] 237 65-68 B2 - - 95 9.5% necrosis
Gerbaulet etal.[22] 231 76 B2 - - 95 13.0% necrosis
Tombolini et al. [24] 57 62 - HDR - 90 (10 yrs) nd.
Guinotet al.[26] 104 9 x 5.0 bid - HDR - 95.2 0%
IMBT

Lock etal. [173] 51 55 98 - - 97.8 Good cosmesis

48/51
Serkies etal. [25] 32 60-70 - - PDR 2/32
Johannson et al. [20] 43 60 - - PDR | 945 (10yrs) 58.9 2% soft tissue

9.1 (10 yrs) necrosis
2% bone
necrosis
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INTENSITY MODULATED INTERVENTIONAL RADIOTHERAPY

Author n Dose (Gy) LDR HDR PDR  Syearslocal 5 yearsOS Toxicity
control (%) (%

Beauvois etal. [21] 237 65-68 B2 - - i 9.5% necrosis

Gerbaulet etal. [22] 231 76 92, = = Linear S 13.0% necrosis

Tombolini et al. [24] 57 62 - HDR - 90 (10 yrs) nd.

Guinotet al.[26] 104 9 x 5.0 bid - HDR - : 0%

IMBT
Lock etal. [173] 51 55 98 - - Good cosmesis
48/51

Serkies etal. [25] 32 60-70 - - PDR 2/32

Johannson et al. [20] 43 60 - - PDR 2% soft tissue
necrosis
2% bone

necrosis
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INTENSITY MODULATED INTERVENTIONAL RADIOTHERAPY
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AR‘- * Bussu F, Tagliaferri L, Mattiucci G, Parrilla C, Rizzo D, Gambacorta MA, Lancellotta V, Autorino R, Fonnesu C, Kihlgren C, Galli J, Paludetti G,
AL Kovdcs G, Valentini V.HDR interventional radiotherapy (brachytherapy) in the treatment of primary and recurrent head and neck malignancies.
i Head Neck. 2019
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RADIOTHERAPY

Electrician — refuses amputation
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INTERVENTIONAL RADIOTHERAPY ERA
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*  Tagliaferri L, Giarrizzo |, Fionda B, Rigante M, Pagliara MM, Casa C, Parrilla C, Lancellotta V, Placidi E, Salvati A, Macchia G, Gentileschi S, Blasi MA, Morganti AG, Bussu F, Peris K, Paludetti G, Valentini V. ORIFICE (Interventional Radiotherapy for
Face Aesthetic Preservation) Study: Results of Interdisciplinary Assessment of Interstitial Interventional Radiotherapy (Brachytherapy) for Periorificial Face Cancer. Journal of Personalized Medicine. 2022
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INTENSITY MODULATED INTERVENTIONAL RADIOTHERAPY
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IMAGE GUIDED INTERVENTIONAL RADIOTHERAPY

CERVIX CANCER Local Control lib-llIb

\
* Pernot M, et al.Bull Cancer 1995; 82(7):568 — 81.

* Gerbaulet A, et al.The GEC ESTRO Handbook of Brachytherapy

* Perez CA, et al. Cancer 1984; 54: 235-46. o

* Fletcher GH, et al. Textbook of radiotherapy. > 4 0 - 7 5 /o
Philadelphia:1980; 720-89.

* Pétter R, et al. Bull Cancer Radiother 2000; 4: 159 — 172.
* Horiot JC et al. Int J Radiat Oncol Biol Phys 1988; 14(4): 605-11.
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* Potter R. Radiother Oncol 2007
* Haie-Meder C. Radiother Oncol 2007

« Chargari C. lJROBP 2009 8 0 9 5 (y
* Dimopoulos JCA. Radiother Oncol 2009 > - 0
* Dimopoulos JROBP 2009

* Fidarova EF et al. Radiother Oncol 2010 Less toxicity
* GeorgP et al. JROBP 2009
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IMAGE GUIDED INTERVENTIONAL RADIOTHERAPY

3D CATHETERS RECONSTRUCTION AND 3D DOSIMETRY
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IMAGE GUIDED INTERVENTIONAL RADIOTHERAPY

Gemelli ‘ ARF * Laskar S, Pilar A, Khanna N, Ghadi Y. Interstitial brachytherapy for orbital soft tissue sarcoma: an innovative
fonaons Pt st Ao Gomat s | Ty technique. Journal of Contemporary Brachytherapy. 2017;9(5):466-471. doi:10.5114/jcb.2017.70957.




IMAGE GUIDED INTERVENTIONAL RADIOTHERAPY

Kovacs G, Valentini V. MITHRA - multiparametric MR/CT image adapted brachytherapy (MR/CT-IABT) in anal canal cancer: a feasibility
study. J Contemp Brachytherapy. 2015
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INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

US GUIDED IRT

;o: S-year calculated relapse rate 11%
no anal stenosis — 6% anal incontinence

no necrosis with standard dose (4Gy + 4Gy)

Geme”l @ m Stefania Manfr'ida, Luca Tagliaferri, Rezarta Frakulli, Maria Antonietta Gambacorta, Alessio G. Morganti, Vincenzo Valentini
qostos Gt s | S0 Podtn - Lower Gastrointestinal Brachytherapy: Anus Brachytherapy




NEW IMPLANT PROCEDURES

cor. rec. HEADSCAN1
T HEADSCAN1
IMRT HEAD AND NECK

Modality: CT
Position: (-15.7 -107.5 -12.5)

G.emel I i AR‘— Lancellotta V, Pagano S, Tagliaferri L, Piergentini M, Ricci A, Montecchiani S, Saldi S, Chierchini S, Cianetti S, Valentini V, Kovacs G, Aristei C.
' Individual 3-dimensional printed mold for treating hard palate carcinoma with brachytherapy: A clinical report. J Prosthet Dent. 2019
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INTERVENTIONAL RADIOTHERAPY

Is an Interventional Oncology Center

an advantage in the service of cancer patients
or in the education? The Gemelli Hospital
and INTERACTS experience

jersity of Lbeck/ UKSHCL, Ge
attolica del Saco Cuo

Interventional Oncology Center
Centro di Oncologia Interventistica

G-emel I | @ AR“ »  Kovdcs G, Tagliaferri L, Valentini V. Is an Interventional Oncology Center an advantage in the service of cancer

Ml IRCCS
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INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

(D 10C

Interventional Oncology Center
Centro di Oncologia Interventistica

CHOICE OF THE BEST
COMBINED PERSONALIZED APPROACH

T

Improving local control Reduction Toxicity

(SVV, DFS) (organ preservation, Qol)

A s P . Roberto lezzi,Bruno Fionda, Patrizia Cornacchione, Martina lezzi3,Valentina Lancellotta, Andrea Contegiacomo, Fabia Attili, Alberto Larghi, Francesco Cellini, Fabio
G'e m el I l @ m Marazzi, Giuseppe Colloca ,Angeles Rovirosa, Gyorgy Kovdcs, Maria Antonietta Gambacorta, Riccardo Manfredi, Vincenzo Valentini, Luca Tagliaferri, Can A
ron ances | gy - Dedlicated Multidisciplinary Tumor Board Improve Personalized Medicine for Patients in Interventional Oncology? A Large Retrospective Single-Center Experience
sl Caualca el Sacro Cuore TURKISH JOURNAL OF ONCOLOGY 2022, Vol 37, Num 2



INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY
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INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

A Kovdcs G, Valentini V.HDR interventional radiotherapy (brachytherapy) in the treatment of primary and recurrent head and neck malignancies.

Gemel I | _; m Bussu F, Tagliaferri L, Mattiucci G, Parrilla C, Rizzo D, Gambacorta MA, Lancellotta V, Autorino R, Fonnesu C, Kihlgren C, Galli J, Paludetti G,
fogtione Patcinico opreritrio Apecie dessell S | Thasey Head Neck. 2019




INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

Endoscopy Guided Procedure

GemEI I | ' AR‘- * Tagliaferri L, Bussu F, Rigante M, Gambacorta MA, Autorino R, Mattiucci GC, Fionda B, Micciché F, Placidi E, Balducci M, Galli J, Valentini V,
Agostinn Gemelll IRGCS | Taarapy "odeten Paludetti G, Kovacs G. Endoscopy-guided brachytherapy for sinonasal and nasopharyngeal recurrences. Brachytherapy. 2015




INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

Neuro-navigator Guided Procedure

Gemel I| @ ARr * Tagliaferri L, Bussu F, Rigante M, Gambacorta MA, Autorino R, Mattiucci GC, Fionda B, Micciché F, Placidi E, Balducci M, Galli J, Valentini V,
o et G5 Simoesd hodaion Paludetti G, Kovacs G. Endoscopy-guided brachytherapy for sinonasal and nasopharyngeal recurrences. Brachytherapy. 2015
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INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

The ultrasound image has to be the refer oo mor rely on
virtuwal bi y display alone during percutaneus procedures!'!

Gemelli
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INTERDISCIPLINARY APPROACH in INTERVENTIONAL RADIOTHERAPY

Laparoscopy Guided Procedure

Gemelli
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Al AND OMICS GUIDED IRT
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Al AND OMICS GUIDED IRT
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Al AND OMICS GUIDED IRT
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20 000 - 204
10,00% ’
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e o il 67030 100,000
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behaviors, e | S - e
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contexts
A *  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
G. e m e I I I @ m (Consortium for Brachytherapy Data Analysis): interdisciplinary standardized data collection system for head and neck patients treated with interventional radiotherapy (brachytherapy). J Contemp Brachytherapy.
o Advanced Raguation 2016
fonduilone Policinico Universitario Ag IIRCCS | Therspy *  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



Al AND OMICS GUIDED IRT
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Providing clinical
decision support

Mining —omics,
analysing data

Facilitating
repetitive tasks,
optimising time

Modeling
behaviors,
in heterogeneous Individualized 3D scanning and printing for non-melanoma skin cancer brachytherapy
contexts
. . Arenas M, Sabater S, Sintas A, Arguis M, Hernandez V, Arquez M, Lépez |, Rovirosa A, Puig D. Individualized 3D scanning
Gemelli & ART
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Al AND OMICS GUIDED IRT

Treatment
Delineation Planning session 187G 0!
delivery

First patient

consultation treatment

Providing clinical
decision support

o &

DEEP-LEARNING AUTO-SEGMENTATION METHODS IN CERVIX CANCER

the best results were obtained for bladder

Mining —omics,
analysing data

segmentation.

Automatic segmentation also achieved a good

Facilitating
repetitive tasks,
optimising time

result for HR-CTV and IR-CTV

The most inferior segmentation accuracies
were observed on the segmentations of

Modeling
behaviors,

in heterogeneous
contexts

rectum and small bowel

G.emel I i . m EVALUATION OF DEEP-LEARNING AUTO-SEGMENTATION METHODS IN CERVIX CANCER PATIENTS, V. Lancellotta, E. Placidi, F. Ciardo, I. Costamagna, B. Fionda, C.

Advanced Radlation
Gemelli IRCCS | Theragy
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Al AND OMICS GUIDED IRT

q q Treatment
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Mining —oms . N
ining —omics, A mobile application

analysing data

to monitor Symptoms and outcomes for

FaCilitating Attt A
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optimising time

cancer patients during and after treatment

* Monitoring Al driven

Advanced Radlation

Patarnello S, Franceschini G, Gambacorta MA, Masetti R, Valentini V. GENERATOR Breast DataMart-The Novel Breast Cancer Data Discovery System for
Penduione Policaioo Unversiario Ag MIRGCS | Tharapy Research and Monitoring: Preliminary Results and Future Perspectives. J Pers Med. 2021
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behaviors, * Tutoring Al driven
in heterogeneous o G .
- emelliGenerator
contexts Chat-BOT Al based
- : "., Marazzi F, Tagliaferri L, Masiello V, Moschella F, Colloca GF, Corvari B, Sanchez AM, Capocchiano ND, Pastorino R, lacomini C, Lenkowicz J, Masciocchi C,
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Al AND OMICS GUIDED IRT

First patient Uil End of

Delineation Planning session

consultation delivery

treatment

Early detection of relapses and toxicity f

Providing clinical

decision support Patient Details || View Lesions || Close Patient
BM) Open Improving Skin cancer 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

Mining —omics,
analysing data

Table 2 Management decision definitions

Facilitating Management decision Definition
repetitive tasks, Leave Reassure patient and take no further action.
optimising time Tipe  [oews g _ : _ _
T w { Dageac Coss  [1-Benign B Manage —monitor Reassessment of lesion at later time point
Adien  [1-LEAVE - according to Australian Guidelines.
st Image oy Create Repont Manage —biopsy Partial or complete biopsy of the lesion required

Modeli to confirm diagnosis.

odae .1ng e p— e Treat—elective Benign or pre-cancerous lesion where treatment
behav10rs, is not essential.
in heterogeneous il el [ ‘ 5 Treat—essential Malignancy requiring non-surgical intervention.
contexts L= _LESION 2 of 2

G.emel I i 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
AN Management with ARTificial Intelligence (SMARTI): protocol for a preintervention/postintervention trial of an artificial intelligence system used as a
oot o oo Saepe sy 6040 Gemell RGCS. | Thecsey diagnostic aid for skin cancer management in a specialist dermatology setting. BMJ Open. 2022




Al AND OMICS GUIDED IRT

. . Treatment
L el P Delineation Planning session ol aff
consultation delivery treatment

Decision Support for Salvage approach ‘.‘

Providing clinical
Salvage HDR Brachytherapy: Multiple Hypothesis

decision support

Testing Versus Machine Learning Analysis g;iﬁ:l_lf’opulaﬁon
: Failure
Gilmer Valdes, PhD,” Albert J. Chang, MD, PhD,* 26: No Failure
Yannet Interian, PhD, Kenton Owen, MS,* Shane T. Jensen, PhD, -
. . . Lyle H. Ungar, PhD, Adam Cunha, PhD,* Timothy D. Solberg, PhD,*
Mining —omics, and I-Chow Hsu, MD*

analysing data

. . . .. Fraction Positive Cores >= 0.354 (CI: 0.344 - 0.451)
e identification of characteristics

that can help select patients No / \Ys

Facilitating who may benefit most 12: No Falure
repetitive tasks . . 8: Fail
opI;imising timé fromsHDRB is critical %BFa L"JS Disease Free Interval < 4.12 years (CI: 3.96 - 4.13 years)
(CI: 35 - 44)
. . Loarniag Curve Yes
* Machine learning may be used o R No / \

Modeling to identify characteristics that % y 10: No Failure 4: No Failure
behaviors, predict outcome following o T S ap e
in heterogeneous CI: 34 - 3 CI: 74
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from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY ERA

INNOVATION * Intensity Modulated IRT

Image Guided IRT

 New implant procedures

Al and Omics guided IRT
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from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY ERA

SPIRITUALITY AND RESILIENCE IN GLIOBLASTOMA

SPIRITUALITY is “a framework that provides people with a sense
of ultimate purpose and meaning in life”

80 90 100

RESILIENCE is the “ability to withstand adversity and bounce back
and grow despite life’s downturns”

al (%]
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Overall Surviv

* Multicentric observational protocol
* Tests: Spirituality (FACIT-SP12); Resilience (CD-RISC).
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—— CD-RISC > 68

o 104 patients: 68 male, 36 female, median age 59.
o Median FUP was 338 days.
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from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY ERA

Clinical Investigations

HAPPY - Humanity Assurance Protocol in
interventional radiotheraPY (brachytherapy) -

an AIRO Interventional Radiotherapy Study Group
project

Original poper

Valentina Lancellotta, MD!, Vitaliana De Sanctis, MD?, Patrizia Comacchione, MSc!, Fernando Barbera, MD?,
Vincenzo Fusco, MD* Cristiana Vidali, MD®, Sara Scalise, MSc!, Giulia Panza, MD®, Angela Tenore, MS,
Giuseppe Ferdinando Colloca, MD!, Renzo Corvd, MDY, Maria Antonietta Gambacorta, MD'®,

Stefano Maria Magyini, MD®, Luca Tagliofer, MD'

Technical Innovations & Patient Support in Radiation Oncology 24 (2022) 101-106

Contents lists available at ScienceDirect
Technical Innovations & Patient
Support in Radiation Oncology

journal homepage: www.sciencedirect.com/journal/technical-innovations-and-
patient-support-in-radiation-oncology

Art and digital technologies to support resilience during the oncological e

journey: The Art4ART project M I S S I O N

Luca Tagliaferri?, Loredana Dinapoli ”, Calogero Casa ", Giuseppe Ferdinando Colloca <, feci H
Fabio Marazzi ?, Patrizia Cornacchione ?, Ciro Mazzarella®, Valeria Masiello ?, Silvia Chiesa?, (I\/IISSIOH Mu Itlsensory Integrated SyStem for patlent
Francesco Beghella Bartoli?, Elisa Marconi ®°, Marika D’Oria %, Alfredo Cesario “, cOm P liaNce im proveme nt)

Daniela Pia Rosaria Chieffo°, Vincenzo Valentini ¢, Maria Antonietta Gambacorta *°

A . n * Tagliaferri L, Dinapoli L, Casa C, Colloca GF, Marazzi F, Cornacchione P, Mazzarella C, Masiello V, Chiesa S, Beghella Bartoli F, Marconi E, D'Oria M, Cesario A, Chieffo DPR, Valentini V, Gambacorta MA. Art
G.e m e I I I m and digital technologies to support resilience during the oncological journey: The Art4ART project. Tech Innov Patient Support Radiat Oncol. 2022
Advariad Radiation * Lancellotta V, De Sanctis V, Cornacchione P, Barbera F, Fusco V, Vidali C, Scalise S, Panza G, Tenore A, Colloca GF, Corvo R, Gambacorta MA, Magrini SM, Tagliaferri L. HAPPY - Humanity Assurance Protocol
Fonduzions Policielco Universitario Agostino Gemelll IRCCS. | Theragy in interventional radiotheraPY (brachytherapy) - an AIRO Interventional Radiotherapy Study Group project. J Contemp Brachytherapy. 2019
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from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY ERA

INNOVATION * Intensity Modulated IRT

* Image Guided IRT
e New implant procedures

e Al and Omics guided IRT

e Humanist Guided IRT
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