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Dear Editor,
We read with interest the article from Dr. Kozak and col-
leagues in “Polish Journal of Radiology” [1], in which 
they assessed irreversible electroporation (IRE) as an in-
teresting tool in the treatment of locally advanced pan-
creatic cancer (LAPC). We congratulate the authors on 
their accuracy in data presentation about IRE in LAPC 
reporting recently published manuscripts [2-4]. However, 
we would like to clarify several data and report some re-
cent results on electrochemotherapy in LAPC. Reversible 
and irreversible electroporation are 2 different modali-
ties to apply an electric field with the aim of permeabi-
lising the cell membrane and obtaining a different effect: 
in the first case, the transient permeabilization of cell 
membrane facilitates drug delivery; in the second case, 
the cell membrane permeabilized irreversibly will subse-
quently undergo cell death. Therefore, the correct use of 
the term “electrochemotherapy” (ECT) is associated with 
a combination therapy based on electric pulses and drugs,  
i.e. a combined low-dose of chemotherapeutic drugs with 
an electrical field that determines a transient increase of 
cell permeability (reversible electroporation), allowing 
uptake of chemotherapeutic drugs into the tumour, us-
ing low doses and reducing the cytotoxic effects [4,5]. 
Therefore, in contrast to what was reported Dr Kozak and 
colleagues [1], IRE cannot be defined with the term of 
ECT, and, although both IRE and ECT can be safely used 
to treat LAPC patients, these techniques are profoundly 

different [6-10]. Some authors have evaluated the feasi-
bility and effectiveness of electrochemotherapy on deep 
tumours [6-18]. In our previous study we showed that 
electrochemotherapy on pancreatic tumours can be per-
formed safely and feasibly [6]. No side effects or major 
complications, no clinically relevant elevation of amylase 
and lipase levels, and no evidence of clinical pancreatitis 
were observed in the LAPC patients treated with ECT.  
Although it has been shown that ECT is a promising tech-
nique for cancer treatment, there is still the problem of 
how to assess treated tumour response. ECT potentiates 
the cytotoxic effect of chemotherapy, and therefore the 
Choi criteria would appear to be more suitable for early 
treatment evaluation [8]. We demonstrated that local dis-
ease control (partial response) obtained according to Choi 
criteria was obtained in 18/18 (100.0%) patients treated 
with ECT [8].

In conclusion, we believe that the readers of “Polish 
Journal of Radiology” should know that the term IRE 
should not be confused with the term electrochemotherapy, 
which is reserved for a combination of low doses of chemo-
therapeutic drugs with an electrical field that determines 
a transient increase of cell permeability (reversible electro-
poration) [13-18].

Conflict of interests
The authors declare no conflict of interest.



Vincenza Granata, Raffaele Palaia, Francesco Izzo  

e2 © Pol J Radiol 2022; 87: e668-e669

References

1. Kozak O, Hać S, Pieńkowska J, Studniarek M. Benefitial role of elec-
trochemotherapy in locally advanced pancreatic cancer – radiologi-
cal perspective. Pol J Radiol. 2022; 87: e30-e42. doi: 10.5114/pjr.2022. 
112674. 

2. Martin RC, Kwon D, Chalikonda S, et al. Treatment of 200 locally 
advanced (stage III) pancreatic adenocarcinoma patients with ir-
reversible electroporation: safety and efficacy. Ann Surg 2015; 262: 
486-494; discussion 492-494.

3. Yang PC, Huang KW, Pua U, et al. Prognostic factor analysis of ir-
reversible electroporation for locally advanced pancreatic cancer – 
a multi -institutional clinical study in Asia. Eur J Surg Oncol 2020; 
46: 811 817. 

4. Kwon JH, Chung MJ, Park JY, et al. Initial experience of irreversible 
electroporation for locally advanced pancreatic cancer in a Korean 
population. Acta Radiol 2021; 62: 164-171. 

5. Mir LM, Orlowski S. Mechanisms of electrochemotherapy. Adv Drug 
Deliv Rev 1999; 35: 107-118. 

6. Gehl J. Electroporation: theory and methods, perspectives for drug 
delivery, gene therapy and research. Acta Physiol Scand 2003; 177: 
437-447. 

7. Granata V, Fusco R, Piccirillo M, et al. Electrochemotherapy in local-
ly advanced pancreatic cancer: preliminary results. Int J Surg 2015; 
18: 230-236.

8. Granata V, Fusco R, Setola SV, et al. Early radiological assessment of 
locally advanced pancreatic cancer treated with electrochemotherapy. 
World J Gastroenterol 2017; 23: 4767-4778.

9. Brizi MG, Perillo F, Cannone F, et al R. The role of imaging in acute 
pancreatitis. Radiol Med 2021; 126: 1017-1029. 

10. Benedetti G, Mori M, Panzeri MM, et al. CT-derived radiomic fea-
tures to discriminate histologic characteristics of pancreatic neuro-
endocrine tumors. Radiol Med 2021; 126: 745-760. 

11. Higashi M, Tanabe M, Okada M, et al. Influence of fat deposition 
on T1 mapping of the pancreas: evaluation by dual-flip-angle MR 
imaging with and without fat suppression. Radiol Med 2020; 125: 
1-6. doi: 10.1007/s11547-019-01087-9. 

12. Casadei R, Ricci C, Ingaldi C, et al. Intraoperative electrochemothe-
rapy in locally advanced pancreatic cancer: indications, techniques 
and results – a single-center experience. Updates Surg 2020; 72:  
1089-1096.

13. Izzo F, Granata V, Fusco R, et al. A multicenter randomized con-
trolled prospective study to assess efficacy of laparoscopic electro-
chemotherapy in the treatment of locally advanced pancreatic cancer. 
J Clin Med 2021; 10: 4011. doi: 10.3390/jcm10174011. 

14. Granata V, Palaia R, Albino V, et al. Electrochemotherapy of cholan-
giocellular carcinoma at hepatic hilum: a case report. Eur Rev Med 
Pharmacol Sci 2020; 24: 7051-7057.

15. Tarantino L, Busto G, Nasto A, et al. Percutaneous electrochemo-
therapy in the treatment of portal vein tumor thrombosis at hepatic 
hilum in patients with hepatocellular carcinoma in cirrhosis: a feasi-
bility study. World J Gastroenterol 2017; 23: 906-918.

16. Granata V, Fusco R, Salati S, et al. A systematic review about imaging 
and histopathological findings for detecting and evaluating electropo-
ration based treatments response. Int J Environ Res Public Health 2021; 
18: 5592. 

17. Granata V, Fusco R, D’Alessio V, et al. Electroporation-based treat-
ments in minimally invasive percutaneous, laparoscopy and endos-
copy procedures for treatment of deep-seated tumors. Eur Rev Med 
Pharmacol Sci 2021; 25: 3536-3545. 

18. Izzo F, Granata V, Fusco R, et al. Clinical phase I/II study: local 
disease control and survival in locally advanced pancreatic cancer 
treated with electrochemotherapy. J Clin Med 2021; 10: 1305. doi: 
10.3390/jcm10061305. 


