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Electro-CHEMOTHERAPIE

Electrochemotherapy (ECT) refers to a combined treatment:

1. Reversible electroporation ‘S

2. IV administration of chemo to enhance its cytotoxic effect 7
Nanopore size=50 nm

locally (up to 1000-fold for bleomycin ).
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Electro-CHEMOTHERAPIE

Electroporation:

* Phenomenon that occurs when cells are exposed to high-intensity electric pulses

e The electric field threshold is over 400 V/cm for reversible and over 800-1000 V/cm for IRE



Electro-CHEMOTHERAPIE

Electroporation close to the nerves???

 |RE has the potential to damage nerves and may result in axonal
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on Nerves: Experimental Study
in a Pig Mode!’

Helmut Schoellnast, 2011
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For Vertebral Metastases eyl ROJ:

Journal

WITH EXTE N D E D e id ura I i nVOIVement Contemporary treatment with radiosurgery for spine

metastasis and spinal cord compression in 2015

=» decompression of spinal cord and neurological Samel Ry MO, Yoo, D' s s, WD, 10,

deficit
Epidural Spinal Cord Compression Scale (ESCCS)

Grade 0 Grade | Grade Il
Bone involvement only Involvement of epidural fat Impingement of thecal sac

No canal compromise
@ ;/

- Fhermal-ablation

(Cryo/ RFA/ MWA)
- SBR¥ Grade Ill Grade IV Grade V
(Stereotactic Body Radiation Thera py) Impingement of spinal cord Compression and/or Spinal cord compression and

displacement of spinal cord Complete block of CSF
Partial block of CSF

—> cEBRT +/- decompressive surgery
(conventional External Beam Radiation Therapy)

grade 4 : partial spinal cord compression and displacement

grade 5 : spinal cord compression with cerebrospinal fluid not visible



Electro-CHEMOTHERAPIE

Electroporation close to the spinal cord???

Electric field distribution in vertebral tumor and surrounding tissues in 3

representative clinical cases of spinal metastases, including one with

Original Article
Ie(hnn\ay in Cancer Research &
Electrochemotherapy of Spinal Metastases Yo T3 e
Using Transpedicular Approach— e e mabonisions v Tumor - RE (E > 600 V/em)
- - g DOI: 10.1177/1533034618770253
A Numerical Feasibility Study foural agapubcomihomelct

®SAGE
Tumor - IRE (E > 800 V/em)

Helena Cindri¢, BSc', Bor Kos, PhD'®, Giuseppe Tedesco, MDZ.
Matteo Cadossi, MD, Pth, Alessandro Gasbarrini, MD2,
and Damijan Miklav&ié, PhD'

Bone - RE (E > 400 V/cm)



Electroporation close to the spinal cord?

Transient interstitial edema and vacuolization at

early experimental times in sheep spinal nerves and

Original Article

Technalogy in Cancer Research &
Feasibility of Electroporation in Bone and in g}:m:h” s
the Surrounding Clinically Relevant e b acora v
Structures: A Preclinical Investigation g%%g:mmw

Matilde Tschon, PhD"", Francesca Salamanna, PI1D2,
Mattia Ronchetti, BSc®, Francesco Cavani, BSc?,
Alessandro Gasbarrini, MD®, Stefano Boriani, MD®,

Technology in Cancer Research & Treatment 2015

and Milena Fini, MD'?

Electro-CHEMOTHERAPIE

Figure 13. Histological sections of spinal cord (x10 magnification;
hematoxylin—osin staining). A, Untreated spinal cord. B, electro-
poration (EP)-treated spinal cord: myelin sheath with increased
vacuolation.

Figure 14. Histological sections of spinal nerve (x40 magnification;
hematoxylin—cosin staining. A, Untreated spinal nerve. B, Electro-
poration (EP)-treated spinal nerve: disorganization of nerve fibres. A
large number of myelin sheaths have lost their granular structure. P
indicates perineurium; NF, nerve fibres.













@ Current Oncology

Article
Electrochemotherapy Is Effective in the Treatment of
Bone Metastases

Laura Campanacci !, Luca Cevolani 1+, Francesca De Terlizzi 2, Laura Saenz 3, Nikolin Ali !,
Giuseppe Bianchi 1 and Davide Maria Donati !

Cardiovasc Intervent Radiol
https://doi.org/10.1007/s00270-019-02316-4

CASE REPORT
Percutaneous Image-Guided Electrochemotherapy of Spine

Metastases: Initial Experience

Francois H. Cornelis’(®+ Mohamed Ben Ammar" - Maud Nouri-Neuville -
Lise Matton® - Marc Antoine Benderra® - Joseph Gligorov® « Vincent Fallet® «
Luis M. Mir*

Salvage Electro-CHEMOTHERAPIE???

Spinal cord compression (epidural extention grade 5)

despites cEBRT and surgical decompression




Electro-CHEMOTHERAPIE ???

despites cEBRT and surgical decompression



v Neurological improvement +++

despites cEBRT and surgical decompression v Pain relief +++



7th June 2021 _ 8th July 2021

Melanoma
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Electrochemotherapy: 13th July 2021
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Electrochemotherapy: 13th July 2021



39 yo, Paraganglioma

T12, progressive despites cEBCT (and cement)

Pre-ECT: grade 4
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T12, progressive despites cEBCT 09/09/2021
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39 yo, Paraganglioma

T12, progressive despites cEBCT 09/09/2021
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39 yo, Paraganglioma

T12, progressive despites cEBCT 09/09/2021

9. M+1: grade 1 M+3: grade O
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25 yo, Rhabdomyosarcoma
T3 Progression despites cEBCT

03/12/2021
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25 yo, Rhabdomyosarcoma
T3 Progression despites cEBCT
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25 yo, Rhabdomyosarcoma
T3 Progression despites cEBCT
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53 yo, Corticosurenaloma

T12 progression despites SBRT, RFA and cement




53 yo, Corticosurenaloma

T12 progression despites SBRT, RFA and cement




Projet sans titre




53 yo, Corticosurenaloma

T12 progression despites SBRT, RFA and cement
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MRI 1 month
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M+1: grade O

n= 40 patients (Feb. 2020 — Septembre 2022),
VM with epidural extension between C5 and L1

1 level (n=21), 2 levels (n=9), 3 levels (n=5), 4 levels (n=3) and 5 levels (n=2)

9 with limited epidural involvement (grade 2) and with extended epidural

involvement (grades 3, 4 and 5)












Complications

* Acute worsening of pain after a few days (25%) and prolong radicular hypoesthesia

(10%) probably secondary to acute ECT-induced inflammation of the nerve roots.
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Complications

* Acute worsening of pain after a few days (30%) and radicular hypoesthesia (15%),
mostly transient and probably secondary to acute ECT-induced inflammation of the
nerve roots.
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Complications

* 3 severe complications (7.5%) related to spinal cord damage:

ed at 2 weeks, persi




/At 1 month: Follow—up?
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Pre ECT: grade 3




Electro-CHEMOTHERAPIE

* New option for mets with epidural extention / compressing nerves

Modélisations

Modéle 2D : vertébre saine

Radio de la colonne vertébrale
du cochon avec les électrodes

Central Supelec
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