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Introduction
Irreversible electroporation (IRE) is a novel tissue ablation method. It selectively 
destroys cells whilst preserving the tissue infrastructure, thus preserving 
vessels, nerves, bowel and bladder. IRE offers treatment options for early and/or 
focal but also advanced (T3 and T4) and recurrent PCa.

Left: Field of treatment, planned beforehand. Right: IRE procedure on a patient with PCa.
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● Main selection criteria for the patients: Rejection of any other type of 
treatment (surgical, radiation, pharmacological, active surveillance, etc.).

● The presented results are not part of a clinical trial. Instead, the most 
adequate treatment was chosen individually for each patient by consensus 
between the patient, the involved physicians and physicists. Therefore, 
treatment approach and goals vary.

● All subjective data was obtained by medical surveys from the treating 
physicians or by questionnaires from the patient.

● In most treatments, the parameters deviate from the suggestions for the 
NEAT trial and other IRE trials for field optimization purposes.

● 124 patients had a focal ablation (parts of the prostate remained 
intentionally), 31 patients were treated whole gland, 23 patients had history 
of recurrences after other treatments (7 TURPs, 2 radiations, 3 HIFUs, 
2 brachytherapy, 7 rpx alone, 2 rpx + radiations).

Patient selection
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Clinical characteristics of patients

Evaluated no. of treatments 194
Evaluated no. of patients 184
Age in years (mean ± s.d) 65 ± 8
Prostate vol. in ml (mean ± s.d) 36,54 ± 18,35

Risk classification (D'Amico): # of patients
Low 13
Intermediate 34
High 127
N/A 10

Evaluated no. of MRIs 604
Evaluated no. of 3d biopsies 82

124 / 31 / 29
No. of focal / whole gland / 
recurrence ablations

Patient selection
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● In all cases MRIs were obtained before and 24h after treatments. Additional 
3d biopsies were used to confirm tumor location(s) in 45% of cases.

● Follow-up exams (consultation, PSA and MRI) were carried out at ≤ 3, 7, 
12, 18, 26, 36 month intervals.

● In 2 high-risk patients, PSA and MRI follow-up suggested recurrent PCa 
after IRE. MRI-targeted transperineal re-biopsy was positive in both.

● All IRE treatments were performed with an Angiodynamics Inc. 
NanoKnife®-System with a median of 4 electrodes inserted into the 
prostate through the perineum using MRI planning and ultrasound 
guidance.

Materials and Methods
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Results
● 100% of the treatments were successful in terms of complete tumor ablation 

as defined by treatment planning and evaluated using MRI and PSA.
● All treatments were completed within 24h without any report of wound pain.
● Normal anatomical structure surrounding the prostate, such as bladder (29x), 

(anterior wall of) the rectum (5x), the small bowel (1x), the neurovascular 
bundle (157x)  and inferior sphincter (25x) were at least partially included in 
the IRE treatment field but remained intact. 

● Almost all complications we observed were urinary tract infections caused by 
the foley catheter.

● In one patient with a beginning rectum infiltration, a recto-urogenital fistula 
occurred and was successfully treated conservatively.

● Our analysis of the treatments (MRI congruence with FEM-simulations) show 
that the treatment field is a function of tissue impedance but also of the pulse 
count, pulse energy, geometry and polarity of each electrode. The dynamic of 
the tissue changes is not sufficiently represented by the manufacturers 
ablation zone estimator (AZE).
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Example: focal therapy
Age at time of IRE 70
Gleason 6

4.4

1.2
Number of probes 3
Recurrence-free for 12m

PSA 
before IRE 

[ng/ml]

PSA 
after IRE 

[ng/ml] (5m)

A singular focal low-grade PCa lesion before (left) and 5 months after IRE 
(right) as shown on axial T2w: IRE is ideal for treatment of early detected focal 
lesions. Local control of PCa is possible for all sizes, grades & locations of PCa.

Results: Examples
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Example: total ablation
Age at time of IRE 63
Gleason 8

11.1

0.0
Number of probes 6
Recurrence-free for 38m

PSA 
before IRE 

[ng/ml]

PSA 
after IRE 

[ng/ml] (15m)

Total gland ablation before (left) and 6 months after IRE treatment (right), as 
shown on sagittal T2w MRI: Patient remained potent and continent. MRI shows 
complete absence of prostatic tissue corresponding to a PSA of 0.0 ng/ml. 
There are no signs of inflammation or scarring.

Results: Examples
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Age at time of IRE 78
Gleason 8

10.6

8.2
Number of probes 4
Recurrence-free for 7m

Example: rectum infiltration

PSA 
before IRE 

[ng/ml]

PSA 
after IRE 

[ng/ml] (3m)

PCa with beginning infiltration of the rectum before (left, red arrow) and 3 
months after IRE (right), as shown on axial T2w MRI: The wall of the rectum is 
fully preserved (green arrow), the infiltrating part of the PCa removed. No 
formation of fistulae occured, rectum is preserved, no scarring visible.

Results: Examples
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Conclusion
IRE-related transient complications

Urethral stricture 2%

Urinary retention 11%

Hematuria 2%

Dysuria 2%

Recto-urethral fistulae (self-healed) 0.5%

Non-IRE-related transient complications
Urinary tract infection 3%

Complications were divided in IRE-related and Non-IRE-related transient 
complications, because urinary tract infections cannot fully be assigned to the 
treatment. All complications were temporary and applied in less than 5% of 
patients, with the exception of urinary retention.
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Due to the high rate of false statements of men in the IIEF5/15 standard potency 
questionaires and the high nocebo effect it was decided to use the criteria of 
asking the patient for „negative changes in potency“. This is a much stricter 
criteria than all rpx or radiation studies usually used to measure the functional 
outcome – a negative impact on potency is almost certain after all radical 
therapies. 

*Transient was defined as up to nine months after the treatment. According to literature, nerves seem to take 
damage by IRE when exposed to severly high energy amounts but have a good chance to recover completely.

Conclusion
Functional / oncological outcomes

Number of patients with follow-ups > 3 months 54%

Negative change in potency reported (transient* reduction) 9%

Negative change in potency reported (reduction) 3%

No full continence preservation after IRE 0.5%

Impaired ejaculation 26%

Total counts of recurrences after IRE as primary treatment 1%
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Counting cases of recurrences in the context of this safety report does only make 
limited sense. The treatment goal was not in every case “total tumor control“ or 
“(biochemical) recurrence free survival“. In some cases it was agreed upon a 
local down-staging by removing the index lesion, in other cases the treatment 
was palliative for tumor reduction and to enforce a possible immune response 
whilst preserving all functions. In addition to that the observation period was too 
short. 
However, the numbers are encouragingly good so far, especially considering the 
relatively high risk average of the evaluated group. 

Conclusion
Cases of recurrences

Risk classification low med. high

IRE as primary treatment 0 1 1

IRE not as primary treatment 0 1 3

Total count 0 2 4
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Conclusion

1. Mild: Asymptomatic or mild symptoms; clinical or diagnostic observations only; 
intervention not indicated
2. Moderate; minimal, local or noninvasive intervention indicated; limiting age- 
appropriate instrumental activities of daily living
3. Severe or medically significant, but not immediately life-threatening; 
hospitalization or prolongation of hospitalization indicated; disabling; limiting self-
care activities of daily living
4. Life-treatening consequences; urgent intervention indicated
5. Death related to adverse event

Adverse events 
1. Mild 15%
2. Moderate 2%
3. Severe / medically significant 1%
4. Life-treatening consequences 0%

Death related to adverse event 0%5.  
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Conclusion

● Short-term retrospective analysis with MRI and PSA (maximum 4 years) 
shows that IRE treatment is effective in terms of local tumor control.

● IRE has extremely low toxicity, avoiding the common side effects of 
established PCa treatments almost completely.

● IRE is ideally suited for function preserving, painless and ambulant 
treatment of PCa.

● Damage to the bowel can be avoided altogether, continence was fully 
preserved in 99% and negative change in potency (> 9 month) was 
reported in only 3% of the cases.

● Our data shows that MRI and 3d biopsy are suitable for pre-treatment 
work-up, while MRI is suitable for post-treatment follow-up.
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Conclusion

● The current commercially available hardware for IRE is technically limited, 
rendering IRE treatment of the prostate unnecessarily cumbersome. At the 
moment special expert knowledge is required to achieve reliable 
treatments.

● Survival benefit (for focal and whole gland ablations) will need to be 
determined by long-term studies.

● We believe that the technical aspects of IRE for the prostate need to be 
optimized and understood in more detail before committing multi-center 
trials to avoid safety problems and misinterpretation of the obtained data.
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● The following data was presented on the Global Congress On Prostate 
Cancer 2015 (prosca.org) 05.02.2015 – 07.02.2015

● The evaluation time frame was 05/2011 – 12/2014

● No patients were excluded

● Though it is the largest evalualtion of IRE for PCa so far, this document is 
neither peer reviewed nor was it the cohort part of a prospective clinical trial

● This document will not get updated
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