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• Fondi per la ricerca da aziende con interessi commerciali in campo sanitario

• Partecipazione ad Advisory Board 

• Titolarità di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario 

• Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario

• Altro NOTHING TO DECLARE
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The cause of this decline is multifactorial:

• Logistical challenges
• Advanced high-tech EBRT techniques
• Lower rembursement
• Insufficient training of radiation oncology residents

IRT DECLINE

Semin Radiat Oncol. 2020 Jan;30(1):87-93.

Bull Cancer 2019; 106: 584–589 



AIRO – IRT WORKING GROUP

J Contemp Brachytherapy 2018; 10, 3: 254–259 



AIRO – IRT WORKING GROUP
Clinical survey among all the Italian centers 

Autorino et al. J Contemp Brachytherapy 2018; 10, 3: 254–259 



AIRO – IRT WORKING GROUP
Clinical survey among all the Italian centers 

Autorino et al. J Contemp Brachytherapy 2018; 10, 3: 254–259 



AIRO – IRT WORKING GROUP
Clinical survey among all the Italian centers 

Autorino et al. J Contemp Brachytherapy 2018; 10, 3: 254–259 



AIRO – IRT WORKING GROUP

Autorino et al. J Contemp Brachytherapy 2018; 10, 3: 254–259 

Clinical survey among all the Italian centers 



AIRO – IRT WORKING GROUP
TRILOGY PROJECT



AIRO – IRT WORKING GROUP
TRILOGY PROJECT

to promote projects and activities in the field of 
Interventional Radiation Therapy (BT and IORT) addressing 

clinical issues and technological innovation in a 
multidisciplinary and multiprofessional perspective 

MISSION

Tagliaferri et al. J Contemp Brachytherapy 2020; 12, 1: 84–89 
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TRILOGY PROJECT
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Picco nel 2016-2017 e in aumento nel 2020 e 2022

2022

https://pubmed.ncbi.nlm.nih.gov/?term=brachytherapy&size=50&filter=pubt.guideline

2016-17
2020-22



Chargari et al. CA CANCER J CLIN 2019;69:386-401

TRILOGY PROJECT
CLINICAL PRACTICE



TRILOGY PROJECT
CLINICAL PRACTICE

• Imaging
• Applicatori
• Planning & delivery workflow

• Integrazione con nuove terapie sistemicheCLINICA

INNOVAZIONE Tecnologica



TRILOGY PROJECT
CLINICAL PRACTICE

• Imaging
• Applicatori
• Planning & delivery workflow

• Integrazione con nuove terapie sistemicheCLINICA

INNOVAZIONE Tecnologica



«The implementation of computed tomography or magnetic resonance
imaging (MRI) for 3-dimensional treatment planning has enabled one to
accurately tailor treatments to patients and their specific tumors»

Chargari et al. CA CANCER J CLIN 
2019;69:386-401

Pötter 2007 Radiother Oncol. 2007 May;83(2):148-55.
Charra-Brunaud 2012 Radiother Oncol. 2012 Jun;103(3):305-13.
Pötter 2018 Clin Transl Radiat Oncol. 2018 Jan 11;9:48-60
Sturdza 2022 Int J Gynecol Cancer. 2022 Mar;32(3):273-280.
Fields 2020 Semin Radiat Oncol. 2020 Jan;30(1):16-28.

IMAGING

MRI:
• Increased use of interstitial catheters
• Improvement in needle positioning
• Improvement resulting treatment plans

CERVIX



IMAGING: TC
• Gold Standard for optimal geometrical precision in reconstruction

of needle positions.

• Target identification

• Treatment planning



IMAGING: US

TRUS
àfor guidance

àtreatment planning

Hellebust 2018 Cancer/Radiothérapie 22 (2018) 326–333 



MRI
àPretreatment imaging
àto guide needle placement
àtreatment planning

IMAGING: MRI
• superior to CT for defining the target 

volume for many brachytherapy sites

• BUT applicator and source localization is
more challenging

• Availability in RT DEPT

CT

T2 MRI

GYN Prostate

Hellebust 2018 Cancer/Radiothérapie 22 (2018) 326–333 



IMAGING: PET

«PET scan cannot be used to define target
volume in BT plan as the only source of
information and it could be necessary an
integration preferably with MRI for much more
individualized brachytherapy treatment»

Meregalli et al., J Nucl Med Radiat Ther 2013, S6 

Implant without (a) and with (b) optimization to the PET-defined
tumor volume. Bladder, yellow; PET tumor volume, red; rectum,
brown.

IJROBP, Vol. 67, No. 1, pp. 91–96, 2007 



IMAGING: THE FUTURE

PET/MR

Panda et al. Magn Reson Imaging Clin N Am. 2020 Aug;28(3):369-380.
Ohliger et al. Magn Reson Imaging Clin N Am. 2017 Aug;25(3):667-684.

PET/MR scan advantages

• primary tumor evaluation, therapy
monitoring, and assessment of potential
tumor relapse.

• Reduction time to diagnosis
• Radiation dose savings.
• Expansion to new applications, such as

RADIATION PLANNING
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APPLICATORI: EVOLUZIONE



Song et al. Phys Med Biol. 2021 Nov 22;66(23).
Cunha et al. Semin Radiat Oncol. 2020 Jan;30(1):94-106.

APPLICATORI: IMBT

SELF-SHIELDED APPLICATORS

Intensity modulated brachytherapy
(IMBT)

ANISOTROPIC DOSE DISTRIBUTION



Arenas et al. 
JCB 2017 
Jun;9(3):270-276.

Huang et al. Journal of Rad 
Res, 2016, pp. 1–6 

Lancellotta et al.J Prosthet
Dent. 2019 Apr;121(4):690-
693.

Lindegaard et al.Radiother
Oncol. 2016 Jan;118(1):173-5.

Sekii et al.J Contemp
Brachyther.2018; 10, 5: 470–477 

Zwierzchowski et al.J. Pers. 
Med.2022,12,1432. 

GYN

SKIN

H&N

APPLICATORI: 3D PRINTING



TRILOGY PROJECT
CLINICAL PRACTICE

INNOVAZIONE Tecnologica
• Imaging
• Applicatori
• Planning & delivery workflow

• Integrazione con nuove terapie sistemicheCLINICA



PLANNING AND DELIVERY WORKFLOW

Electomagnetic Tracking:  
1. increase precision
2. Minimize the likelihood of error
3. Efficacy in automating catheter reconstruction for interstitial IRT
4. To validate the trasfert tube connections
5. To detect any catheter shift between implantation and treatment

IMBT: Intensity modulated brachytherapy

LIMITATIONS:
Perturbation to the EM field

Semin Radiat Oncol. 2020 Jan;30(1):94-106.
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Radiation-induced immune response influenced by:
• Timing
• Dose (higher doses)
• Target volume
• FractionationJ Contemp Brachytherapy 2021; 13, 4: 458–467 

IMMUNOTHERAPY



• Potential combined use of IORT and IMMUNOTHERAPY Herskind et al. Front Oncol (2017) 7:147

• IORT and RADIOSENSITIZING nanoparticle materials Paunesku et al. Cancer Treat Res (2015) 166:151–71 

Tatjana Paunesku and Gayle E. Woloschak. Front Oncol. 2017 Dec 12;7:300

IMMUNOTHERAPY

IORT
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Risultati survey:

Ampia eterogenità nella formazione:
• Conoscenza teorica trasmessa in modo

omogeneo ed adeguato
• Significativa variabilità nell’attività pratica tra le

varie scuole

TRILOGY PROJECT
EDUCATION
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Master Gynaecological BT

AIRO WEBINAR

COURSES
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J Geriatr Oncol. 2019 May;10(3):514-517.
«HDR BT emerges as potentially noninferior treatment 
method providing very good reported cosmetic outcomes». 

Krzysztofiak 2022

Lancellotta Dermatol
Ther. 2022 Mar;35(3):e15276.
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Br J Radiol. 2021
J Cancer Res Ther. 2022

J Contemp Brachytherapy. 2020

Semin Radiat Oncol. 2022

J Appl Clin Med Phys. 2022
AI 



Fionda et al. J Contemp Brachytherapy 2020; 12, 5: 497–500

Courtesy of Luca Tagliaferri

ARTIFICIAL INTELLIGENCE
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• Website

• Video



Editorial

Volume 400 Number 10364p1655-1740, e12

Nov 12, 2022

COMMUNICATION



CONCLUSIONI
IRT

• Perfettamente integrata nel contesto dell’innovazione tecnologica, clinica e
sostenibilità

• Integrazione promettente con le terapie sistemiche più innovative

• Sforzi futuri concentrati verso la diffusione della pratica clinica, della
formazione e della comunicazione

• Necessario un adeguamento del riconoscimento economico nei nuovi tariffari

«the future of IRT is even brighter»



Thank you for your attention


