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CASE 1

Our Experience

Pre‐operatory

Male, 68 years old

Cavernous hemangioma of the right lingual edge (38 x 10 x 15 mm)

Symptomatic, bleeding lesion

CLINICAL CASE



Our Experience

Immediately after the treatment 
(vascular lock effect)

1 month after the treatment

PROCEDURE
‐ Intralesional injection of 2 mg of bleomycin
‐ Electroporation of the lesion with electrode N‐20‐HG,
total of 7 applications

OUTCOME
‐ Mild dysphagia and odynophagia for 2 months
‐ NED 1 year after the treatment

CLINICAL CASE



Our Experience

1 year after the operation
NED

CLINICAL CASE



Introduction
VASCULAR MALFORMATIONS

Arterious (AMs, hig flow) Venous (VMs, low flow) Lymphatic (LMs, low flow)

Vascular malformations in the head and neck area account for 40% of all vascular malformations cases

Treatment is  necessary in the presence of clinical symptoms, personal discomfort,  cosmetic disturbance

Greene AK. Vascular anomalies: Current overview of the field. Clin Plast Surg 2011
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TREATMENT OF VASCULAR MALFORMATIONS

SURGERY

✓ Surgical resection

✓ High recurrence rates, especially for VMs and LMs

SCLEROTHERAPY

✓ Intralesional injection of sclerosing agents (Polidocanol, Bleomycin, 
Picibanil)

✓ First‐line treatment for VMs and LMs

✓ Success rate is in the range of 71–100%
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IntroductionLocal therapeutic approach for the treatment of tumours nodules which are independent of histology

‐ Increase  cell permeability
‐ Vasoscontriction reflex
‐ Local attivaction of immune system cells

‐Cytotoxicity
‐ Sclerosing agent

Gong X, et al. “Advances of Electroporation‐Related Therapies and the Synergy with Immunotherapy in 
Cancer Treatment.” Vaccines (Basel). 2022

ELECTROCHEMOTHERAPY (ECT)

Reversible Electroporation 
(physical phenomenon)

Anticancer Drug  Injection (Bleomycin) +

INTRODUCTION



Bleomycin’s toxicity increases up to 10 times through cell membranes 
electroporation in vivo

ELECTROCHEMOTHERAPY (ECT)

INTRODUCTION



✓ Tumoral cells dye for apoptosis during the 
mitotic division 

✓ Selective cellular death of the neoplastic cell 
with high mitotic index

✓ Usually tumoral nodes disappear within 30‐60 
days

✓ Non thermal ablative method, healthy tissue is 
spared

✓ Boost in immunoresponse

Enokida, T., et al.,  “Electrochemotherapy in the Treatment of Head and Neck Cancer: Current Conditions and Future 
Directions”. Cancers 2021

ELECTROCHEMOTHERAPY (ECT)
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Cliniporator VITAE

INTRAVENOUS
Bleomycin Standard Dose: 15000 IU/m2

Electric Impulses are applied 8 min after drug administration in order to allow 
capillary diffusion
Time window of electric impulses application is 20 min 

INTRATUMORAL
Volume ab2/6 D < 0.5 cm3 0.5 cm3 < D < 1 cm3 D > 1 cm3

BLM ‐ 1000IU/ml 1ml/cm3  (> 0,1ml) 0.5ml/cm3  0,25 ml/cm3

CDDP ‐ 2mg/ml 1ml (2 mg)/cm3 0.5ml (1 mg)/cm3
0,25 ml 

(0.5mg)/cm3

Mir L. Electrochemotherapy. EJC Suppl 2006

ELECTROCHEMOTHERAPY (ECT)
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INTRODUCTION
Electrochemotherapy can effectively treat tumours located in:
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This project is a proof of concept to

evaluate the efficacy of Pembrolizumab

functionalized Pegylated liposomes loaded

with Bleomycin (PePeLiB) in combination

with electroporation for the treatment of

head and neck squamous cell carcinoma

(HNSCC) exploiting in vitro (2D and 3D)

and in vivo models.

SCIENTIFIC QUESTION

Can Immuno-nanotechnology improve chemotherapy performances of electrochemotherapy? 

Ricerca Corrente 2021: Nano-Electro-Chemo-Immuno Therapy (NECIT) to enhance head and neck cancer
treatment (08053922) 01/01/2023-01/01/2025



Introduction
ELECTROSCLEROTHERAPY

✓ Electroscleroterapy is based on the same principles of ECT

✓ Route of administration: intralesional only

✓ Clinical indication: vascular malformations superficial and/or deep

✓ Bleomycin is also a sclerosing agent

Vascular malformations progressively reduce or disappear thanks to the sclerosing, 

cytostatic effect of  bleomycin and the vascular lock effect of electroporation

INTRODUCTION



Introduction
ELECTROSCLEROTHERAPY

INTRODUCTION



Electric Impulses are applied immediately after drug injection

INTRALESIONAL

Volume ab2/6 D < 0.5 cm3 0.5 cm3 < D < 1 cm3 D > 1 cm3

BLM ‐ 1000IU/ml 1ml/cm3  (> 0,1ml) 0.5ml/cm3  0,25 ml/cm3

ELECTROSCLEROTHERAPY: procedure

INTRODUCTION



Our ExperienceCLINICAL CASES

✓ Treatment of vascular malformation with Bleomycin Electroscleroterapy since 2021

✓ Five cases : 4 adults and 1 child

ELECTROSCLEROTHERAPY



Our ExperienceFemale, 24 years old

Cavernous hemangioma of the right lingual edge and submandibular

Lesions not clinically visible, but the tongue lesion was symptomatic (pain)

Pre‐operatory MRI

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience
PROCEDURE
‐ Intralesional injection of 1 mg of bleomycin
‐ Electroporation of the lesion with electrode N‐30‐HG, total of 2 applications

OUTCOME
‐ Mild pain for some days
‐ No dysphagia or odinophagia
‐ NED 1 year after the treatment

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience

1 year after the treatment
NED

CLINICAL CASES

ELECTROSCLEROTHERAPY

Treatment of the submandibular vascular 
malformation planned for next April



Our Experience
Female, 56 years old

Cavernous hemangioma of the right tonsillar fossa (20 x 15 mm)

Symptomatic (pain), not bleeding lesion

Pre‐operatory 

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience
PROCEDURE
‐ Intralesional injection of 0,5 mg of 

bleomycin
‐ Electroporation of the lesion with Stinger 

electrode, total of 3 applications

OUTCOME
‐No post‐operatory pain
‐Recurrence 1,5 months after treatment

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience

After 1,5 months
(20 x 10mm)

After 8 months
(20 x 10mm)

Persistence of disease

CLINICAL CASES

ELECTROSCLEROTHERAPY



Female, 13 months of life

At 18 days of life appearance of non‐reducible taut‐elastic swelling which
dislocated the tongue superiorly.

US and neck MRI  multiloculated cystic formation extending bilaterally
to the sublingual space and submandibular, up to the bilateral
parapharyngeal space

At 2 months  tracheostomy and sclerotherapy with Picibanil no
benefit

Pre‐operatory 

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our ExperienceAt 3 monhs of life tratment with Sirolimus
Follow‐up MRIs after 2 and 8 months show partial benefit

2 month after start  of Sirolimus treatment 8 months after start of Sirolimus treatment 

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our ExperienceAt 13 months of life treatment of 3 lesions with Electroscleroterapy with
Bleomycin

‐ Transcutaneous submental puncture of 
the left lesion under US scan, aspiration 
of 0.2 cc of serous fluid and injection of 
0.2 cc of diluted bleomycin 0.25 mg/ml.

‐ Electroporation with the Finger 
electrode (4 applications) always under 
US guidance and by submental 
transcutaneous route. 

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience‐ Central lesion: identified and aspirated by transcutaneous submental route. Intralesional injection of 0.3 cc of 
diluted bleomycin.

‐ Electroporation performed transorally, always under US control to ensure correct positioning 

CLINICAL CASES

ELECTROSCLEROTHERAPY



Our Experience

Right lesion

Left lesion

Central lesion

1 month after treatment: significant reduction of all the lesions

CLINICAL CASES

ELECTROSCLEROTHERAPY



CLINICAL CASES

ELECTROSCLEROTHERAPY

Female, 19 years old

PAST MEDICAL HISTORY
Silent

PREVIOUS TREATMENT
At the age of 18 surgical removal of cystic lymphangioma of the right neck (December 2021)

CLINICAL HISTORY
Six months after surgery patient reported recurrence of the lesion.
Neck MRI showed 8x 4,2 x 1,5 cm lesion in the same site of the previous lymphangioma.

One year after surgery, patient presented two lesions at the II and III neck level, respectively of 8x3 cm and 6x2
cm.



MRI seven months after the surgical treatment

CLINICAL CASES

ELECTROSCLEROTHERAPY



Clinical presentation one year after surgery

CLINICAL CASES

ELECTROSCLEROTHERAPY



‐ Transcutaneous aspiration of the liquid 
content of the cysts and intralesional 
infusion of Bleomycin for a total 
amount of 5 mg

‐ Electroporation with the N‐20 HG 
electrode

CLINICAL CASES

ELECTROSCLEROTHERAPY



CLINICAL CASES

ELECTROSCLEROTHERAPY

1 week after the treatment



Conclusions
✓ Vascular malformations in the head and neck area account for 40% of all vascular malformations

cases

✓ Treatment is necessary in the presence of clinical symptoms, personal discomfort, cosmetic
disturbance

✓ Sclerotherapy is currently a first‐line treatment for VMs and lymphatic malformations (LMs)

✓ Electroporation is able to enhance the sclerosing properties of Bleomycin

✓ Electroscleroterapy is technically feasible, safe with no severe side effects and no anatomical or
functional damage

CONCLUSIONS



GRAZIE PER L’ATTENZIONE


