
LUCA TAGLIAFERRI - MD, PhD
Fondazione Policlinico Univeristario «Agostino Gemelli» IRCCS

Gemelli ART (Advanced Radiation Therapy) - Interventional Oncology Center (IOC)

Will innovation change compliance in radiotherapy treatments?

- INNOVATION IN INTERVENTIONAL RADIOTHERAPY  -

22 NOVEMBER 2021



- INNOVATION IN INTERVENTIONAL RADIOTHERAPY  -

Will innovation change compliance in radiotherapy treatments?

to change 

or

NOT to change

• Hamlet by William Shakespeare



from CURIETHERAPY/BRACHYTHERAPY to INTERVENTIONAL RADIOTHERAPY
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Minimal Invasive Interventional Oncology: The New Frontier of Precision Medicine
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• Rivista critica internazionale, Napoli 1915
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Gerbaulet A, Pötter R, Mazeron JJ, et al.  The GEC ESTRO handbook of brachytherapy.  
Brussels: ESTRO publisher; 2002.
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?
Tumor?   Organs at risk?
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• Principles of brachytherapy dosimetry, in Hoskin PJ, Coyle C (eds): Radiotherapy in Practice: Brachytherapy. Coyle C. Oxford University Press, Oxford, 2011
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RX EXPOSURE OF OPERATORS

DOSIMETRIC DIFFICULTIES

PREPARATION OF THE RADIOACTIVE 
MATERIAL FOR EACH PATIENT

IMPLANT SYSTEMS

NO CT/MRI COMPATIBLE APPLICATORS 

• Han K et al. Int J Radiation Oncol Biol Phys, Vol. 87, No. 1, pp. 111e119, 2013
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• Han K et al. Int J Radiation Oncol Biol Phys, Vol. 87, No. 1, pp. 111e119, 2013

NEW ERA
:

Minimal Invasive Precision Medicine
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• Bussu F, Tagliaferri L, Mattiucci G, Parrilla C, Rizzo D, Gambacorta MA, Lancellotta V, Autorino R, Fonnesu C, Kihlgren C, Galli J, Paludetti G, 
Kovács G, Valentini V.HDR interventional radiotherapy (brachytherapy) in the treatment of primary and recurrent head and neck malignancies. 
Head Neck. 2019



INTERVENTIONAL RADIOTHERAPY

1D 2D 3D 4D 5D 6D

Linear S

IM-IRT

IM-IRT

• Kovács G. - Modern head and neck brachytherapy: from radium towards intensity modulated interventional brachytherapy. J Contemp Brachytherapy. 
2015.

9,5-13%

0-2%

Toxicity
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3D CATHETERS RECONSTRUCTION
AND 3D DOSIMETRY
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Bussu F, Tagliaferri L, Mattiucci G, Parrilla C, Rizzo D, Gambacorta MA, Lancellotta V, Autorino R, Fonnesu C, Kihlgren C, Galli J, Paludetti G, 
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Head Neck. 2019

DOSIMETRY

INTENSITY MODULATED IRT

3D CATHETERS RECONSTRUCTION 
AND 3D DOSIMETRY 

HYPOFRACTIONATED RADIOTHERAPY

1D 2D 3D 4D 5D 6D

HDR



INTERVENTIONAL RADIOTHERAPY

1D 2D 3D 4D 5D 6D1D 2D 3D 4D 5D 6D

DOSIMETRY TARGET AND ORGANS 
AT RISK DEFINITION

3D IMAGINGINTENSITY MODULATED IRT

3D CATHETERS 
RECONSTRUCTION AND  DOSIMETRY 

HYPOFRACTIONATED RADIOTHERAPY



INTERVENTIONAL RADIOTHERAPY

1D 2D 3D 4D 5D 6D1D 2D 3D 4D 5D 6D

2D

3D

• 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.
• Fletcher GH, et al. Textbook of radiotherapy. 

Philadelphia:1980; 720-89.
• Pötter 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.

• Pötter R. Radiother Oncol 2007
• Haie-Meder C. Radiother Oncol 2007
• Chargari C. IJROBP 2009
• Dimopoulos JCA. Radiother Oncol 2009
• Dimopoulos IJROBP 2009
• Fidarova EF et al. Radiother Oncol 2010
• Georg P et al. IJROBP 2009

40 - 75%

80 - 95%
Less toxicity

CERVIX CANCER Local Control IIb-IIIb
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• Tagliaferri L, Manfrida S, Barbaro B, Colangione MM, Masiello V, Mattiucci GC, Placidi E, Autorino R, Gambacorta MA, Chiesa S, Mantini G, 
Kovács 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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• Kovács G, Tagliaferri L, Valentini V. Is an Interventional Oncology Center an advantage in the service of cancer 
patients or in the education? The Gemelli Hospital and INTERACTS experience. J Contemp Brachytherapy. 2017 
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• Kovács G, Tagliaferri L, Valentini V. Is an Interventional Oncology Center an advantage in the service of cancer 
patients or in the education? The Gemelli Hospital and INTERACTS experience. J Contemp Brachytherapy. 2017 

A dedicated and personalized pathway for interventional oncology patients
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• Kovács G, Tagliaferri L, Valentini V. Is an Interventional Oncology Center an advantage in the service of cancer 
patients or in the education? The Gemelli Hospital and INTERACTS experience. J Contemp Brachytherapy. 2017 

CHOICE OF THE BEST 
COMBINED PERNONALIZED APPROACH

Improving local control
(SVV, DFS)

Reduction Toxicity
(organ preservation, QoL)
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• Kovács G, Tagliaferri L, Valentini V. Is an Interventional Oncology Center an advantage in the service of cancer 
patients or in the education? The Gemelli Hospital and INTERACTS experience. J Contemp Brachytherapy. 2017 
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Lancellotta V, Pagano S, Tagliaferri L, Piergentini M, Ricci A, Montecchiani S, Saldi S, Chierchini S, Cianetti S, Valentini V, Kovács 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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Image Guided Procedure in Prostate Cancer
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US GUIDED IRT

Stefania Manfrida, Luca Tagliaferri, Rezarta Frakulli, Maria Antonietta Gambacorta, Alessio G. Morganti, Vincenzo Valentini 
- Lower Gastrointestinal Brachytherapy: Anus Brachytherapy
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• Stefania Manfrida, Luca Tagliaferri, Rezarta Frakulli, Maria Antonietta Gambacorta, Alessio G. Morganti, Vincenzo Valentini - Lower Gastrointestinal Brachytherapy: Anus Brachytherapy
• Doniec JM, Schniewind B, Kovács G, Kahlke V, Loehnert M, Kremer B. - Multimodal therapy of anal cancer added by new endosonographic-guided brachytherapy.  Surg Endosc. 2006

no anal stenosis – 6% anal incontinence
no necrosis with standard dose (4Gy + 4Gy)
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Endoscopy Guided Procedure

• Tagliaferri L, Bussu F, Rigante M, Gambacorta MA, Autorino R, Mattiucci GC, Fionda B, Miccichè F, Placidi E, Balducci M, Galli J, Valentini V, 
Paludetti G, Kovacs G.   Endoscopy-guided brachytherapy for sinonasal and nasopharyngeal recurrences.  Brachytherapy. 2015 
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• Tagliaferri L, Bussu F, Rigante M, Gambacorta MA, Autorino R, Mattiucci GC, Fionda B, Miccichè F, Placidi E, Balducci M, Galli J, Valentini V, 
Paludetti G, Kovacs G.   Endoscopy-guided brachytherapy for sinonasal and nasopharyngeal recurrences.  Brachytherapy. 2015 

Neuro-navigator Guided Procedure
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Navigator Guided Procedure
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Laparoscopy Guided Procedure
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• R. Alonzi Functional Radiotherapy Targeting using Focused Dose Escalation  Clinical Oncology 27 (2015)

Biology Guided Procedure in Prostate Cancer
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• Cyrus Chargari, Eric Deutsch, Pierre Blanchard, Sebastien Gouy,  Hélène Martelli,  Florent Guérin, Isabelle Dumas,  Alberto Bossi,  
Philippe Morice,  Akila N. Viswanathan, Christine Haie-Meder, Brachytherapy: An Overview for Clinicians CA CANCER J CLIN 2019
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PATIENT’S DIMENSION
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Value Based Health Care: The patient-centric approach
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APPS AND WEB-BASED TOOLS IN THE ONCOLOGICAL PATIENT MANAGEMENT

A mobile application 

to monitor 

symptoms and outcomes for 

cervical cancer patients 

during and after treatment 

APACHE
Advanced patient monitoring and A.I. supported outcomes 
assessment in cervical cancer using Internet of things 
technologies

1D 2D 3D 4D 5D 6D
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• Tagliaferri L, Kovács G, Autorino R, Budrukkar A, Guinot JL, Hildebrand G, Johansson B, Monge RM, Meyer JE, Niehoff P, Rovirosa A, Takàcsi-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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RADIOMICS: extraction of quantitative features

PROT. LIVER 1.2 ID 2356
Fondazione Policlinico Universitario Agostino Gemelli, IRCCS PI: Luca Tagliaferri
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VALUE BASED HEALTH CARE: A GIFT FOR OUR PATIENTS
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VALUE BASED HEALTH CARE - THE PATIENT-CENTRIC APPROACH

PSYCHOLOGIC INTERVENTION IMPROVES SURVIVAL

• Andersen BL et al. Cancer. 2008
• Vetter et al Annals of Surgery 2015

1D 2D 3D 4D 5D 6D
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• Lancellotta V, De Sanctis V, Cornacchione P, Barbera F, Fusco V, Vidali C, Scalise S, Panza G, Tenore A, Colloca GF, Corvò R, Gambacorta MA, Magrini SM, Tagliaferri L. 
HAPPY - Humanity Assurance Protocol in interventional radiotheraPY (brachytherapy) - an AIRO Interventional Radiotherapy Study Group project. J Contemp
Brachytherapy. 2019 Dec



VALUE BASED HEALTH CARE - THE PATIENT-CENTRIC APPROACH

PERSONALIZED ENVIROMENT

• Andersen BL et al. Cancer. 2008
• Vetter et al Annals of Surgery 2015
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• Lancellotta V, De Sanctis V, Cornacchione P, Barbera F, Fusco V, Vidali C, Scalise S, Panza G, Tenore A, Colloca GF, Corvò R, Gambacorta MA, Magrini SM, Tagliaferri L. 
HAPPY - Humanity Assurance Protocol in interventional radiotheraPY (brachytherapy) - an AIRO Interventional Radiotherapy Study Group project. J Contemp
Brachytherapy. 2019 Dec

MISSION
MultISenSory Integrated system for patient cOmpliaNce improvement
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GLOBAL PATIENT CENTRIC APPROACH

TECHNOLOGY

HUMANITY
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PATIENT CENTRIC APPROACH
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