
Onde urto e trattamento della 
disfunzione erettile post

trattamento del carcinoma prostatico



BACKGROUND_  
Prostate Cancer_Epidemiology

Group B: 
- increasing incidence
- decreasing mortality

Prostate cancer is the second most frequent 
Cancer and the fifth leading cause of cancer death 
in men. 
An estimated 1.3 million cases were diagnosed
worldwide with prostate cancer in 2018, accounting for 
7,2% of the cancers diagnosed in both sexes.



BACKGROUND_ 
Prostate Cancer_Treatment strategies

Radical Prostatectomy

Nerve-Sparing Surgery is
clearly contrandicated
when: 

- HR of extracapsular
disease

- Gleason Score > 7 on 
biopsy

- Doubt residual tumor

There is emerging data to suggest some benefits of the robotic approach over the
laparoscopic and open approaches, in terms of perioperative, recovery and short-term functional outcomes;
however, there is uncertainty over oncological outcomes, longer-term functional and QoL outcomes. 
(Urol Int 2016;96:373–378, DOI: 10.1159/000435861) 



BACKGROUND_  

Definitive Radiotherapy

Intensity-modulated radiotherapy (IMRT), with or without image-guided radiotherapy (IGRT), is the accepted best 
standard for EBRT

Prostate Cancer_Treatment strategies



BACKGROUND_  

Hormonal therapy

Prostate Cancer_Treatment strategies

Androgen deprivation can be achieved by either  suppressing the secretion of testicular androgens or inhibiting the 
action of circulating androgens at the level of their receptor. 
These two methods can be combined to achieve what is known as complete (or maximal or total) androgen blockade.

� Bilateral orchiectomy � castration level (serum Testosterone < 1 nmol/L) 

� LHRH agonists � «flare-up»  phenomenon

� LHRH antagonists � rapid decrease of LH, FSH & Testosterone 

� Anti-androgens � blockage of  AR 

� New compunds � for castrate-resistant pts only



BACKGROUND_  
Impact of treatments on Erectile Function

Among the 1201 men registered for follow-up, 1027 
(86%) completed the 24-month interview and are 
the focus of this study. 
Their primary treatment included either prostatectomy
(n=524), external beam radiotherapy (n=241), or 
brachytherapy (n=262).

Results at 2 year follow-up
37% of all patients and  48% of those with functional 

erections prior to treatment reported functional 
erections. 



BACKGROUND_  
Impact of treatments on Erectile Function

� The true incidence of ED after prostate cancer therapy is unknown

� ED rate after RP of around 60–70% 

� ED induced by radiation therapy continues to develop for up to about 3 years, and 
that the actual rates of ED between RP and radiation groups are similar

� brachytherapy may confer better preservation of erectile function scores compared 
with external beam radiotherapy

� hormone therapy alone or in combination with external beam therapy significantly 
increases the risk of ED



BACKGROUND_  
Impact of treatments on Erectile Function 



BACKGROUND_ 

Guidelines for DE management

2016 Update 2018 Update (online version)



BACKGROUND_  

Wait a second…

Low Intensity Shockwave

Treatment    ???



BACKGROUND_  
HISTORY OF SHOCKWAVES IN MEDICINE

1950

WW II it was observed that the 

lung of castaways was cracked 

because of the explosion of 

water bombs although no outer 

symptoms of violence existed.

in vitro dis integration
of a kidney stone with 

shock waves without direct 
contact to the stone

the first patient
with a kidney stone was 
treated in Munich with a 
Prototype  machine called 
Dornier Lithotripter HM1.

first commercial 
lithotripter is installed 
in Stuttgart, Germany.

1971 1980 1983

clinical treatment of a 
gallbladder stone
with ESWL is performed 
in Munich, Germany..

1985 1988-90

Introduction of  SW in 
orthopedics: 
- Fracture healing
- tendinopathy

1999 2010 



OK but…

How does

LI-SWT

work ?



BACKGROUND_Mechanisms of action

Two main mechanisms:

1. direct mechanical stress associated 
with the high-amplitude shockwave itself 

1. associated with the growth and violent 
collapse of so-called cavitation bubbles 
in fluid. 



shear stress affects small vessels 
causing micro-trauma and 
endothelial damage 

both these factors result in   
neoangiogenesis

NEOANGIOGENESIS  

BACKGROUND_Mechanisms of action



Shockwaves enhance 
neovascularization by: 

- Upregulation of angiogenetic factors 
(VEGF, SDF-1)

- Attraction of cells important for new 
blood vessels formation

ACTIVATION OF  RESIDENT STEM CELLS & RECRUITMENT OF 
CIRCULATING PROGENITOR ENDOTHELIAL CELLS 

SDF-1 = Stromal cell Derived Factor 1

BACKGROUND_Mechanisms of action



MODULATION OF VASODILATATION  

Shockwaves induce immediate vasodilatation
and this effect could involve NO or other 
molecules 

Shockwaves stimulate neuronal nOS (nitric 
oxide synthase) in a dose-dependent fashion 

BACKGROUND_Mechanisms of action



NERVE REGENERATION 

BACKGROUND_Mechanisms of action

Shockwaves could act supporting 

Schwann cells proliferation after 

peripheral nerve injury 

(few studies)  

…...rehabilitation post NSRP…….?



BACKGROUND_Animal studies

In the current study, we developed a new ED rat model of pelvic neurovascular injury (PVNI) by 
bilateral cavernous nerve injury and internal pudendal bundle injury, and tested the effect of LESW 
treatment at different energy levels. We hypothesized that LESW might improve function, 
angiogenesis, and innervations by activating local Schwann cells and increasingprogenitor cell recruitment.

Both treated groups showed a significant increase in ICP/MAP compared with control group (p < .05). 
Rats in the higher LESW group showed significant recovery (P < .05) compared with the control group with 
larger AUC (23.83 ± 2.42 vs 8.13 ± 0.55). 

A potential avenue for ED treatment would be a therapy that enhances the kinetics of nerve regeneration 
after injury. Successful peripheral nerve regeneration is promoted by Schwann cell activation. After injury, it 
is thought that some Schwann cells dedifferentiate into a progenitor-like state, proliferate, and then 
repopulate the damaged nerve. hese measures suggest partial recovery of erectile function in both 
treated groups, with rats in the high group demonstrating better recovery relative to the low group.



Li-ESWT: physical energy initiates a cascade of biologic
responses, potentially leading to reversal of vasculogenic ED 

Physical energy

Improved sexual
performance

Biological response

Cellular response

Improved penile
haemodinamics

Tissue regeneration

Shock waves

Improved arterial inflow

Shear stress

Mechanoreceptors

eNOS

Neovascularization

VEGF PCNA

Improved penile rigidity
From Vardi, ESSM 2018
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2010

2017

Low- intensity shockwaves (LiS) for ED: 
7 years of clinical imptovement

2012

2016

First paper: innovative treatment

Li-ESWT better than placebo!

Li-ESWT improves PDE5i effect in non responders!

Li-ESWT improves penile hemodynamics!

From Vardi, ESSM 2018



«The market»
Karl Storz Dornier MTS Medispec Direx Richard 

Wolf

Machine Duolith SD1 Aries Urogold 100 ED 1000 Renova Piezowave2

Technology Electro-

magnetic

Electro-

magnetic

Electro-

hydraulic

Electro-hydraulic Electro-

magnetic

Piezoelectric

Focal zone Narrow focus Wide focus Wide focus

(OP155)

Wide focus Wide focus Linear focus 

46x20x4 mm

Energy penetration

depth

0-125 mm 0-70 mm 0-80 mm 0-140 mm 0-40 mm 0-172 mm

Maximum energy

flux density

1.25 mJ/mm2 0.31 mJ/mm2 0.19 

mJ/mm2

(OP155)

0.09 mJ/mm2 0.09 mJ/mm2 0.82 mJ/mm2

Frequency 1-8 Hz 0.5-20 Hz 0.5-8 Hz 2-2.6 Hz 5 Hz 1-8 Hz

Applicator Lifespan Warranty 1 M Warranty 2 M 100-200 K 

(estimated)

Stops at 180 K 1 M (estimated) Warranty 5 M

Adjustable buttons

on applicator

Yes Yes No Yes (operating & 

reload)

No Yes

Applicator weight 770g 500g 850g 1 Kg N.A. (on holder) 0.55-1.58

From Vardi, ESSM 2018



Conduct of treatment for ED 
with urogold100

Spark Wave therapy is applied on 
penile shaft and corpus

The following regions are treated: 

• Distal, mid and proximal penis
shaft (Corpora Cavernosa)

• Left and right-hand crus of penis
shaft

MTS_MDOC_PPT-Treatment-of-ED-with-Spark-Wave-therapy_E_14-08-15



Randomized control trials (652 pz/211 placebo)

Name year Pts n° Type of 

machine

Terget

population

% success / 

time of 

assessment

Journal

Vardi 2012 60 ED 1000 

(Medispec)

Responders 58 % , 3m J urol

Yee 2014 58 ED 1000 

(Medispec)

Mixed Significant only in 

severe,   1 m

Int J urol

Olsen 2014 105 Duolit (Storz) Responders 57 % ,   1m Scan J urol

Sirini 2015 77 ED 1000 

(Medispec)

Responders 78 % ,  12 m Can, J Urol

(sponsored

Kitrey 2016 55 ED 1000 

(Medispec)

Non-responders 54 % ,  3 m J urol

Motil 2016 125 Pyezowave (wolf) \ 77,1 % Adv Sex Med

(sponsored)

Kalyvianakis 2017 46 ED 1000 

(Medispec)

Responders 56  %,   6m J sex Med

Fojecki 2017 126 Pyezowave (wolf) Mixed No effect 1 m J Sex Med



(∆ IIEF)



Improvement: acheivement of IIEF – Minimally Clinical Important Difference
- severe ED > 7 
- moderate ED  > 5
- mild ED  > 2 



• None of the studies included in this review reported adverse effects for Li-ESWT, except:

1 patient an allergic reaction to the gel used during treatment.

� Li-ESWT is safe. 

� Assuming that micro-trauma is induced during Li-ESWT, no current data are available 
examining whether men undergoing Li-ESWT have an increased predisposition to 
Peyronie’s disease or any other long-term complication.

� Long-term follow-up as part of RCTs is needed to fully assess risks of therapy.

SAFETY OF LI-ESWT



Population:  16 men, RALP-NS, post-operative ED.

Baseline assessment:  median IIEF-5 score 9.5 and median time since surgery was 24 months. 

Treatment protocol: 2 Li-ESWT treatments per week, for a total of 6 weeks, 3,000 shocks delivered 

∆ IIEF: +3.5

∆ IIEF 1.0

LIMITS OF THIS STUDY 
- lack of treatment control group 
- lack of control for PDE5i use
- small number of patients 

CRITICAL ANALYSIS OF RESULTS 
- most men in this study, despite the improvements in IIEF
score, were unable to maintain erections sufficient for intercourse despite Li-ESWT 
- the fact that IIEF increased and then decreased suggests either a natural progression of the ED or a 
reversible effect of Li-ESWT on ED.

Limited generalization
of results

LI-ESWT IN MEN WITH POST-
PROSTATECTOMY ED



LI-ESWT IN MEN WITH POST-
PROSTATECTOMY ED

118 men who were reported in the 3 TRIALS of focal therapy *

Eligibility : men with low, intermediate, and high-risk disease (PSA 15 ng/ml, Gleason  4 + 3, 
stage  T2NoMo), aged 45–80 yr with a life expectancy of 10 yr or more, a prostate volume of  40 
ml or maximum anterior-posterior length of  40 mm. 

Men were carefully characterised using a combination of (mp-MRI) and concordant biopsy
(transperineal template-prostate-mapping [TPM] or transrectal biopsies)

*
- Ahmed HU, Dickinson L, Charman S, et al. Focal ablation targeted to the index lesion in multifocal localised prostate cancer: A prospective development study. 
Eur Urol 2015;68:927–36.
- Ahmed HU, Freeman A, Kirkham A, et al. Focal therapy for localised prostate cancer: a phase I/II trial. J Urol 2011;185: 1246–54.
- Ahmed HU, Hindley RG, Dickinson L, et al. Focal therapy for localised unifocal and multifocal prostate cancer: a prospective development study. Lancet Oncol
2012;13:622–32. 



LI-ESWT IN MEN WITH POST-
PROSTATECTOMY ED



LI-ESWT IN MEN WITH POST-
PROSTATECTOMY ED

When IIEF-erectile and total scores were compared between the three groups, there was no 
significant difference at baseline, 1 mo, 3 mo, 6 mo, 9 mo, and 12 mo postfocal therapy.



CONCLUSIONS

LI-ESWT and ED in patients treated for prostate cancer:

� Aims to restore the erectile mechanism in order to enable natural
or spontaneous erections. 

� In men suffering vasculogenic ED ESWT generates a significant
clinical improvement of EF and a significant improvement in 
penile hemodynamics without any adverse effects

�Further extensive (not sponsorized) research  is needed to evaluate 
weather LI-ESWT can or not become a new rehabilitation 
“tool”  for men with neurogenic ED.

WE HAVE MANY 
QUESTIONS…

…BUT ONLY FEW 
ANSWERS 




