
IRE for Pancreatic cancer
Raj Narayanan M.D.

Professor of Radiology
Herbert Wertheim College of Medicine

Miami Cardiac & Vascular Institute
Chief of Interventional Oncology

Miami Cancer Institute



DISCLOSURE

uConsultant
- Angiodynamics
- Boston Scientific
- Guerbet



IRE in pancreatic cancer
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IRE complications



PANCREATITIS



Percutaneous IRE data
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OBJECTIVES

• The primary objective was to assess the safety profile of 
the procedure, the secondary objective to determine 
overall survival (OS).

• All patients had prior chemotherapy (1-5 lines, median 
2)and 30 of 50 (60%) had prior radiation therapy. 

• Follow-up included CT at 1 month and at 3-month 
intervals thereafter.

• The median time from diagnosis to IRE was 11.6 months



RESULTS

Median OS was 27.0 months (95% confidence 
interval [CI], 22.7-32.5 months) from the time of 
diagnosis and 14.2 months (95% CI, 9.7-16.2 months) 
from the time of IRE 

There was no treatment-related deaths and no      
30-day mortality



IDEAL PATIENT FOR PERCUTANEOUS IRE 
OF PANCREAS

u Stage 3

u ECOG 0-1

u Safe access to reach tumor

u Has completed atleast one line of 
chemotherapy

u Size < 3 cms



Treatment of 200 Locally Advanced 
(Stage III) Pancreatic Adenocarcinoma 
Patients With Irreversible Electroporation: 
Safety and Efficacy. Martin, Robert;  II 
MD, PhD;  et al Annals of Surgery. 
262(3):486-494, September 2015.

Percutaneous Image-Guided Irreversible 
Electroporation for the Treatment of 
Unresectable, Locally Advanced 
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Govindarajan Narayanan, MD,  et al
Accepted for publication in JVIR

Open IRE
OS 24.9 months

Percutaneous IRE
OS 27.0 months
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Survival – the US experience
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Results
u Post-procedural immediate and 30-day mortality rates were 

both zero

u All-grade adverse events were 25%

u Median in-patient stay was 1 day (range 1–5 days)

u Median OS and PFS post-IRE for LAPC were 27 and 15 months 
respectively

u Four patients with LAPC down-staged post-IRE ablation to be 
surgically resectable, with R0 resections in 3 cases





Results

Median time to local progression after IRE 12 months

Median OS after IRE 17.5 months after IRE

Median OS from diagnosis 24 months

4 major complications in 3 patients

No patient deaths within 90 days post IRE



Comparison

Study n Median OS from IRE 
Months

Median OS from 
diagnosis-
Months

Meijerink 50 10 17

Narayanan 50 14.2 27 

Leen 75 15 27 

Sugimoto 8 17.5 24







DIRECT: Data for IRE Cancer 
Treatment

Randomized Controlled 
Protocol Controlled Registry Protocol 

One Study Two Protocols

Highest level of evidence and real 
world evidence

Both have prospective control 
arms

Overall Survival as primary 
endpoint



RCT Design

24



Future directions



Irreversible electroporation reverses resistance to immune checkpoint 
blockade in pancreatic cancer

•Jun Zhao1 na1, Xiaofei Wen1,2,3 na1, Li Tian4, Tingting Li1,5, 
Chunyu Xu6, Xiaoxia Wen1, Marites P. Melancon4, 
Sanjay Gupta4, Baozhong Shen2,3, 
Weiyi Peng ORCID: orcid.org/0000-0002-7785-62406 & 
Chun Li ORCID: orcid.org/0000-0002-2376-47031

Nature Communications Volume 10, Article number: 899 (2019)
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Summary

u Prospective and Retrospective studies 
have established safety

u Multiple studies indicate a survival benefit

u Registry and RCT will help further define 
the role of IRE in pancreatic cancer
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