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RADIOLOGIA
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La radiologia diagnostica € la branca della
medicina che si occupa della acquisizione ed
interpretazione delle immagini radiologiche,
ottenute attraverso l'utilizzo di radiazioni
ionizzanti (TC, RX) e non ionizzanti (US,
RMN).

INTERVENTISTICA

La Radiologia interventistica e la branca
della radiologia che, attraverso la guida
delle metodiche radiologiche, permette
I'esecuzione di procedure invasive o mini-
invasive, a fini diagnostici e terapeutici. Puo
essere subdivisa in vascolare, extravascolare
ed oncologica.



DIAGNOSTICA per IMMAGINI

Insieme di ENERGIE (ionizzanti e non) che ci permettono di
RAPPRESENTARE il CORPO UMANO




“....mentre Roentgen lavorava in oscurita scopri che alcuni cristalli
esposti ad un “tubo di Crookes” diventavano FLUORESCENTI/”
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@ RAGGI X

sono fotoni, ovvero onde elettromagnetiche
(Radiazioni non corpuscolari), la cui lunghezza
d'onda @ molto piu piccola di quella delle
radiazioni visibili .



22 Dicembre 1895 : moglie Berta



({1 . ”
I raggi X hanno la proprieta di:
* attraversare sostanze
con differente attenuazione
* non subire la deflessione
da parte di campi elettromagnetici

* produrre ioni

e dissociare la materia

e provocare lesioni cellulari

. imEressionare le lastre fotograﬁche

1895



Impiego sociale e “popolare” dei raggi X
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METODICHE RADIOLOGICHE

ECO DIAGNOSTICA @



DIAGNOSTICA




1964

Charles Dotter

It was fathered by Charles Dotter with his idea that “catheters should replace scalpels.”
Dotter initiated interventional radiology with “Transluminal Angioplasty” in January
1964 on a patient scheduled for leg amputation because of a focal arterial obstruction.



1964

1967

Alexander Margulis coined the term “INTERVENTIONAL” for these new
techniques.

He stressed the need for special training, technical skill, clinical knowledge,

ability to care for patients and close cooperation with surgeons and
internists.



1964 1972

1967

 Embolizzazione di un ramo arterioso intestinale



1964 1972

1967 1974

Umberto I
[ Iliac Angioplastic



1964 1972

1967 1974

Andreas Gruentzig
First peripherial angioplastic with balloon on human patient



1964 1972 1977

1967 1974

Dr. Vittorio laccarino - Napoli

First percutaneous sclerotherapy of male varicocele



1964 1972 1977

1967 1974 1983



1964 1972 1977 1992

1967 1974 19838




Interventional Radiology Suite

- ASEPSIS rules

- High definition image machines

- Anesthesia equipment (Monitoring
equipments ...)



Interventional Radiology Suite



HYBRID ROOM

The hybrid emergency room system: a novel trauma
evaluation and care system created in Japan

Whole-body computed tomography examination
* Damage control surgery
Transcatheter arterial embolization

The founding members of the Japanese Association for Hybrid Emergency Room System
(JA-HERS)*

AE in unstable patients can be considered

in a hybrid OR, as a part of multidisciplinary interventions,
and are performed after damage control procedures, as a
completion of the hemostasis

Acute Medicine & Surgery 2019; 6: 247-251
EurJ Mmed Res 2021; 24(1):123



HYBRID ROOM

orthopedy

emergency
medicine

24h/day-7d/week
perfect team work

J Trauma Acute Care Surg 2019; 85(1):160-2



HYBRID ROOM




Interventional Radiology Team

Team:
- Interventional Radiologist
- Residents
- Nurses

- Radiology technician

IR team must recognise and reduce

Complications of IR

Risks of ionizing radiation for the patient and IR staff




INTERVENTIONAL RADIOLOGY

FIRST LEVEL: Invasive diagnostic and therapeutic procedures

- Imaging-based biopsies (CT or US guided)

- mini-invasive management of post-surgical/clinical complications  (percutaneous
management of fluid collections)

SECOND LEVEL: Therapeutic interventional in vascular or extravascular fields

- recanalization of arterial trunks with angioplasty or stentig
- percutaneous biliary drenaige (benign or malign disease)

-urologic procedures
- Embolization
- TACE

THIRD LEVEL: High complexity interventies

-EVAR (Endovascular Aortic Repair)
-TEVAR (Thoracic Endovascolar Aortic Repair)
-TIPS

- Angiographic neurointerventions



INTERVENTIONAL RADIOLOGY

* ENDOVASCULAR

* EXTRAVASCULAR

* INTERVENTIONAL ONCOLOGY (IO)



IR: ONCOLOGY

FOUR SUPER HEROES IN CANCER CARE
SURGERY ONCOLOGY RADIATION 10




IR: ONCOLOGY

* Diagnostica invasiva
* Biopsie

e Fusion



, Radiofrequency

THERAPEUTICAL OPTIONS

= PERCUTANEE " Microwave

Ablation

- ABLAZIONE el L
- RADIOFREQUENZA (RFA) N

Physical ablation
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Energy therapy: physical or chemical enegy




Percutaneous Treatments

TUMOR ABLATION

A

CHEMICAL ABLATION

* PEI

ENERGY-BASED ABLATION

THERMAL ABLATION

NON THERMAL ABLATION

\

* Heat based  Cold based

RFA

mmm) CRYO

* IRE

MWA

—




THERAPEUTICAL OPTIONS

TECNICHE ABLATIVE

A Radiofrequency ablation B Microwave ablation C Cryoablation D Ireversible electroporation
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THERAPEUTICAL OPTIONS

‘ RADIOFREQUENCY ABLATION

Thermocoagulative necrosis is achieved via a closed
circuit of current that flows through the patient (60-
100°C)

The current reaches the electrode inside the probe and
generates heat

An elliptical-shaped ablation area of around 2 -5 cm is
generated around the target of the tip

Distance between the target and large blood vessels (>3
mm) can affect the complete ablation rate due to the

“heat sink effect” of vessel heat dispersion

Elliptical-shaped ablation area



THERAPEUTICAL OPTIONS

@ MICROWAVE ABLATION

Considered a technical evolution in comparison to RFA
Heat is generated with a microwave field rapidly oscillating at 2,450
MHz rotating polar molecules, primarily water (65-160°C)

The motion of polar molecules is increased in water and human

B Microwave ablation

tissues

The MWA technology allows the usage of 100 or 150 W with large

ablation zones in less time

Spherical-shaped ablation area

Thermosphere Technology allows better control of the shape of the

ablation zone




THERAPEUTICAL OPTIONS

) CRYOABLATION

Argon gas in the tip reaches temperatures as low as -40 °C

Cycling between freezing and thawing alters the tonicity of the cells
and creates focused tissue damage with cell bursting

Complication rate is higher than MWA and RFA for the treatment of
liver focalities

The main advantage of cryoablation is that the ice-ball can be clearly
monitored during the procedure thanks to CT or US guidance

May have a niche in the treatment of tumors near vital structures

Iceball

C Cryoablation
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THERAPEUTICAL OPTIONS

Q IRREVERSIBLE ELECTROPORATION
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Irreversible electroporation is a nonthermal ablation [ ”1
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technique using very short current pulses at high voltage (up i
to 3000 V in 70-80 ps) ke %

QHQNQHM&HMSMQ&&?MHMM' ‘H
TSNV THH T

—_—
—

The damage is caused by the rupture of the cell membr

D Irreversible electroporation

leading to a disruption in the homeostatic balance
The underlying matrix, vessels, nerves, and bile

preserved by the ablation -
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The tissue’s temperature always stays under 50°C, so t

no «heat sink» effect neither coagulation necrosis




Thermal ablation guidance

PANCREAS

PERCUTANEOUS
TREATMENTS




2008



Recently, this technique has been proposed in different organs, such as liver, lung, and kidney
[10]. However, only few cases regarding the use of MWA in pancreatic cancer have been
published and they were performed under laparotomy [5].
case represents the first pancreatic head cancer with the percutaneous approach treated with
MWA.




Cryoablation

Percutaneous cryoablation of liver metastases
from breast cancer: Initial experience in 17
patients

17 patients with 39 inoperable breast cancer metastases were treated
(technical success in 36/39 lesions)

No major complications, such as cryoshock (linked to cryoablation, with
multi-organ failure) were found

Quality of life questionnaires gave encouraging results at 1 week (T2),
at 1 month (T3), and at 3 months (T4) after initiation of cryoablation
More studies on cryoablation are needed but may be useful in the
treatment of metastases near vital structures not treatable with

thermal techniques



' Thermal ablation

PRE-PROCEDURAL CT and PET CT

Medtronic

5.0cm

0.5cm

INVIVO | LUNG | 150 WATTS | 04:00

a9

INVIVO
LUNG

2ower (watts) 1 5 0

Time (mm;ss) 04 ! 00
N

i VOLUME WIDTH

woT'p



‘ Thermal ablation

MWA ABLATION 150 W for 4 min



‘ Thermal ablation

POST-PROCEDURAL CT
Medtronic
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Post-procedural CT-PET planned after 2 months



Annals of Surgery Volume 262, Number 3, September 2015



Preliminary experience of IRE for the treatment of metastases
Results indicate that IRE is currently only used as “last resort”
curative treatment

IRE should then be reserved for well-selected patients with
relatively small CRLM that are truly unsuitable for resection and
thermal ablation

Tumors belonging to this category may interest the portal triad or
the hepatic venous pedicle, where thermal ablation is considered

unsafe and less effective

Planning of electrode placement in a metastasis
close to the Inferior Vena Cava

Scheffer et al, Tech.Interv Radiol 2015
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CECT pre IRE

Z /7

Needle positioning with US Check of positioning with CT
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Thin fluid layer between stomach and pancreas (red arrow)

~

Target area seemed completely covered

POST-
PROCEDURAL
CONTRAST

ENHANCED CT



IRE PROCEDURE




THERAPEUTICAL OPTIONS

" ENDOVASCOLARI
- TAE
- TARE
- TACE
- C-TACE
- DEB-TACE



TACE

TACE & C-armCBCT
Better visibility of feeding arterial anatomy

CE-MDCT CE-CBCT



TACE

TACE & C-armCBCT
Identification of Small Hepatocellular Carcinoma and

Tumor-feeding Branches with Cone-beam CT
Guidance Technology during Transcatheter Arterial
Chemoembolization

Shiro Miyayama, MD, Masashi Yamashiro, MD, Masahiro Hashimoto, MD,
Nanako Hashimoto, MD, Masaya lkuno, MD, Kenichiro Okumura, MD,
Miki Yoshida, MD, and Osamu Matsui, MD



TACE

TACE & C-armCBCT

Pre-procedural Dual Phase CBCT

with i.a. contrast medium

Contrast medium

300 mgl/ml

« Celiac Trunck: 30ml-3ml/s

« Common Hepatic artery: 20ml 2ml/s
* Right/Left Hep.a.: 10ml/Aml/s

PROCEDURE PLANNING (Emboguide Software)

* Lesion Segmentation
* Arterial Feeders Mapping

¥

c-TACE

v

Post-Procedural CBCT

w/o contrast medium
PROCEDURE MONITORING (co-registration pre &post CBCT)

e Drugs tumour filling




TACE

TACE & C-armCBCT

71y. 0. Female HCC nodule of
VIII-IVA hepatic segments




Guidance Techniques

« XperCT
(Dualphase)

Ablation
therapies

« Xperguide

Endovascular
therapies

Xperguide Ablation



Guidance Techniques

PRE- POST
PROCEDURAL TARGETING MONITORING PROCEDURAL



PLANNING

TARGETING

MONITORING

INTRAPROCEDURAL
MODIFICATION

IMMEDIATE
ASSESSMENT
of TREATMENT

Guidance Techniques




Radiomics

Radiomics framework

Acquisizione delle immagini Gillies et al
Identificazione e segmentazione della Estrazione e qualificazione delle features Integrazione dei dati radiomici dal DB e sviluppo di
regione di interesse contenente tutto il descrittive dai volumi e dagli habitats Sistemi di classificazione per previsione outcome.
tumore o Sub-regioni (habitats) m) segmentati —) Possibilita di integrare dati clinici/ genomici

all’interno del tumore



Texture Analysis

Clinical and imaging decision support tools for treatment planning




SPECTRUM OF REALITIES

TABLE 1 The Extended Reality Spectrum

Virtual Reality Merged Reality Mixed Reality Augmented Reality
Interactive virtual Interactive virtual Interactive virtual Virtual objects
objects objects objects
Virtual background True background True background True background
Immersive display Immersive display See-through display  See-through display
< >

Fully Immersive Experience Unobstructed Experience




ROBOTIC

ROBOTIC CT GUIDED PROCEDURES
Patient-mounted mini robot

Abdominal Radiology (2021) 46:5007-5016



ROBOTIC

ROBOTIC CT GUIDED PROCEDURES

Intra-procedural correction trajectory misalignments
“Goldberg-tested”

@ XACT ACE™ Robotic System..

Robot and instrument are
ready for use
Entry

Trajectory —
150 mm

ALTRI VIDEO

Abdominal Radiology (2021) 46:5007-5016



ROBOTIC

Angio Robots

PIATTAFORMA ROBOTICA

A. Braccio robotico

B. Cockpit di controllo

C. Monitor ad alta risoluzione



Interventional Oncology and Immunotherapy

10

Interventional Immuno-
Oncology Oncolgy



Interventional Oncology and Immunotherapy



Interventional Oncology and Immunotherapy

POL1 up

CD4* T cull @

NK cell

CD8* T cell

© 2013 American Assoclation for Cancer Research



Interventional Oncology and Immunotherapy

v" Positive clinical activity was seen, with a possible

- Ablative therapies induce a peripheral immune surrogate reduction in HCV viral load.

response which may enhance the effect of anti-
CTLA4 treatment in patients with advanced

7 Kill _ _
hepatocellular carcinoma (HCC). Killing of tumors by direct methods (ablation) -

activation of the immune system.

» Tremelimumab + TA = potential new treatment for/ Immune system could potentially recognize and kill the
patients with advanced HCC, and leads to the y P y g

accumulation of intratumoral CD8+ T cells. cancer that is left behind.

v' checkpoint inhibitors could enhance this effect.



Interventional Oncology and Immunotherapy

» CT scan over 6-month time period for subject 3
showing an increase in the ablated area (denoted
A) in addition to changes in tumor size (denoted
T) on two separate cuts of the same scan
demonstrating worsening appearances at 8 weeks
with subsequent improvement and in some cases
resolution at 24 weeks.

> AFP over time for subject 3



Interventional Oncology and Immunotherapy

Tremelimumab in combination with ablation in patients with advanced hepatocellular carcinoma
Austin G. Duffy



Non siete curios




