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La maggioranza dei 
maschi rimane 

sessualmente attivo 
anche dopo i 70 anni

Cologne Male Survey: 
attività sex settimanale

Braun M, Int J Impot Res, 2000

Rosen R, Eur Urol, 2003

Età ed attività sessuale
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Cologne Male Survey

 La sessualità rimane una componente fondamentale della 
Qol

 Aumenta con l’età la percentuale di soggetti insoddisfatti 
della propria vita sessuale (31,3 – 44 %)

L’interesse a mantenere la funzione sessuale 
non diminuisce con l’età

Braun M, Int J Impot Res, 2000

Rosen R, Eur Urol, 2003

Età ed attività sessuale
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“ ... NON  E’  LA  QUANTITA’ DEI  
VOSTRI  RAPPORTI  SESSUALI  
QUELLO  CHE  CONTA ,  MA  LA  
QUALITA’...
PERO’  SE  LA  QUANTITA’  E’  MENO  
DI   UNA  VOLTA  OGNI   SEI  MESI ,   
IO  UN’ OCCHIATINA  ME  LA  FAREI  
DARE ....”

WOODY  ALLEN
( in  AMORE  E  GUERRA )
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Prevalenza delle Disfunzioni Sessuali 
Maschili

Laumann EO, et al. JAMA. 1999;281:537-544.
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Disfunzioni Sessuali nell’Anziano
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Schiavi, R.C. Aging and Male Sexuality. Cambridge University Press 1999.
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Epidemiologia
Età e Probabilità di disfunzione erettile
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MMAS (Massachusetts Male Ageing Study)
Feldman HA, J Urol, 1994

Assente       Minima         Moderata          Completa

(n= 1290)
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Frequenza della DE in Italia
SIA, SIU, SIMMG, Istituto Mario Negri
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Parazzini F et al,  Eur Urol, 2000

prevalenza della DE: 12.8%
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Hammarsten, J. et al. Curr. Hypertens. Rev. 2, 301–309 (2006).

DE

OAB

Ipogonadismo

Nefrolitiasi

Apoptosi 
muscolo liscio

Stress 
ossidativo Disfunzione 

endoteliale

SINDROME 
DISMETABOLICA
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DISFUNZIONE ERETTILE
le terapie non chirurgiche

 Modificazione stili di vita

 Coinvolgimento della partner

 Terapie psicosessuologiche

 Terapia ormonale 

 Farmaci orali (Sildenafil, Tadalafil, Vardenafil, Avanafil)

 Vacuum device

 Farmaci iniettabili (intracavernosi)

non modificano le alterazioni del meccanismo erettivo, 
devono essere assunte a richiesta ed il loro effetto è 

limitato nel tempo. Sono una terapia sintomatica 
e comportano, a volte, effetti collaterali e, 

conseguentemente, una scarsa aderenza alla terapia..
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La 
Rivoluzione 
delle Onde 

d’Urto
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Shockwave Therapy Applications
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Urology
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Tripter X-1
~ 450 Bar 
StoneFragmentation

Renova
~80 bar 

Angiogenesis
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SHOCKWAVES
Carry energy - able to propagate through a medium. 

• sequence of single sonic pulses

• fast pressure rise (<10 nanoseconds)

• high-pressure peak (100 MPa),

• short lifecycle (10 microseconds)
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SHOCKWAVES

tissue is first compressed due 
to the positive pressure

then expands due to the tensile 
properties of the tissue 

 phenomenon: CAVITATION 
(resembled a micrometer-sized 
violent collapse of bubbles)

SW induces a SHEAR STRESS on 
endothelial cell membranes 
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Low Energy Shock Waves
Induce Angiogenesis

Shear stress

Stimulates endothelial
Nitric Oxide Synthase (Enos)

Intracellular & extracellular 
responses

Proliferating Cell Nuclear 
Antigen (PCNA) production

Release of Vascular Endothelial 
Growth Factors (VEGF)

Neovascularization
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Angiogenesis

• process of sprouting new blood 
vessels from pre-existing vessels.

• major cells involved in this process 
are the endothelial cells, which 
line the blood vessels and 
constitute capillaries.
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Angiogenesis
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Clinical Background

Extracorporeal Cardiac Shock Wave Therapy 
Markedly Ameliorate Ischemia - Induced 
Myocardial Dysfunction in Pigs in Vivo

Nishida T, Shimokawa H et al. Department of Cardiovascular Surgery, 
Cardiovascular Medicine,  Kyushu University, Fukuoka, Japan

Circulation. 2004; 110: 3055-3061

Conclusions:

Extracorporeal cardiac SW therapy is an 

effective and noninvasive therapeutic 

strategy for ischemic heart disease.

ANIMAL 
STUDIES
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Clinical History - Enhancement 
of Coronary Collaterals

4 weeks post 
AC implantation

Control Group SW Group

4 weeks post 
treatment

HUMAN 
STUDIES
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Double-blind and placebo-controlled study
of the effectiveness and safety of 
extracorporeal cardiac shock wave
therapy for severe angina pectoris.

Kikuchi Y et al. Circ J. 2010 Mar;74(3):589-91. 

LI-ESWT

Improved LV ejection fraction 
and strokevolume

Significantly ameliorated severity 
of the chest pain after a 6-
minute walk. 
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Randomized and double-blind controlled clinical
trial of extracorporeal cardiac shock wave

therapy for coronary heart disease.
Yang P et al. Heart Vessels. 2013 May;28(3):284-91.

LI-ESWT ameliorated the severity of 
angina pectoris and ischemic heart 

failure

A modified regimen of extracorporeal cardiac shock 
wave therapy for treatment of coronary artery disease.

Wang YCardiovasc Ultrasound. 2012 Aug 17;10:35.

Initial clinical experience with extracorporeal shock wave 
therapy in treatment of ischemic heart failure.

Vasyuk YA et al. Congest Heart Fail. 2010 Sep-Oct;16(5):226-30.
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Clinical History

Conclusions:
first study that assessed the efficacy of LI-ESWT 
for ED…. tolerable and effective, suggesting a
physiologic impact on Cavernosal hemodynamics. 
potential to improve erectile function and to contribute 
to penile rehabilitation without pharmacotherapy. 
….short-term results are promising

Can Low-Intensity Extracorporeal Shockwave 
Therapy Improve Erectile Function? A 6-Month 
Follow-up Pilot Study in Patients with Organic 

Erectile Dysfunction
Vardi Y, Appel B, Jacob G, Massrwi O, Gruenwald I Eur Urol 58: 

243–248, 2010
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Clinical History

CONCLUSIONS:
LI-ESWT ……potential to treat a subgroup 
of severe ED patients. …need to be 
reconfirmed by multicenter sham control 
studies in a larger group of ED patients.

Low-intensity extracorporeal shock wave 
therapy- a novel effective treatment for 

erectile dysfunction in severe ED patients who 
respond poorly to PDE5 inhibitor therapy. 

Gruenwald I, Appel B, Vardi Y. J Sex Med 9: 259–264, 2012
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Does low intensity extracorporeal shock 
wave therapy have a physiological effect 
on erectile function? Short-term results 

of a randomized, double-blind, sham 
controlled study. 

Vardi Y, Appel B, Kilchevsky A, Gruenwald I J. Urol. 
May;187(5):1769-75, 2012  

Conclusions:
first randomized, double-blind, sham controlled 
study shows positive short-term clinical and 
physiological effect on the erectile function of 
men who respond to oral phosphodiesterase type 
5 inhibitor therapy…feasibility and tolerability 
potential rehabilitative characteristics

Clinical History
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The first “lithotripsy type” technology 
focalized at one point
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RENOVA – Low Intensity Shock Wave

Control Panel

Shockwave 
Generator

LSWT
Transducer
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What makes this system 
so unique?
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Focal Zone ESWL vs. ED
Tripter Compact X-1
Stone Fragmentation

Electrohydraulic Technology

Renova

Electromagnetic Technology

LSWT  ED Therapy

13 mm

70 m
m

Treatment 
area
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Second Generation:
Line Focused Shockwave Therapy

Renova is the first SW 
therapy device developed 
especially for ED 
treatment 
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Low Intensity Linear Focused Shockwave Therapy: 
a New Treatment to Improve the Quality of Life 

of Vascular Erectile Dysfunction Patients

Antonio Casarico e Paolo Puppo
Villa Montallegro

Genova



Safety and Efficacy Associated 
with Treating ED Patients with 
Low Intensity Shockwaves by 

Renova
A prospective pilot study
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ED (Non-hormonal, neurological or 
psychological) for at least  6 months.
(IIEF- 6) between 7 to 24 (= Mild 
to Moderate) WHILE ON PDE5i
Responder to PDE5i (able to 
penetrate on demand)
Non-responders to PDE5i (unable to 
penetrate on demand even with 
maximum dosage)

Inclusion Criteria

Safety and Efficacy Associated with Treating ED 
Patients with Low Intensity Shockwaves by Renova

A prospective pilot study
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Psychogenic ED

Neurological pathology

Past RP / Radiotherapy in pelvic region

Recovering from cancer (last 5 years)

Any unstable medical, psychiatric, spinal 
cord injury and penile anatomical abnorm

Clinically significant chronic hematological 
disease

Anti-androgens, androgens

Clinical Applications - Renova

Exclusion Criteria
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Treatment parameters:

Treatment Frequency: 120 shocks/min

Number of shockwaves:
1600 at right and left crus
900 at right and left corpus cavernosum

Number of treatment sessions: 4

LSWT is applied to the entire penile shaft 
and crus (intensity of 0.09 mj/mm²) 

Safety and Efficacy Associated with Treating ED 
Patients with Low Intensity Shockwaves by Renova

A prospective pilot study
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Primary Efficacy Objective: 
• change in the IIEF- EF 

Secondary Efficacy Objective: 
• improvement in sexual activity according to

– SEP- Sexual Encounter Profile: Questions 2 and 3
– GAQ- Global Assessment Questions: 1 and 2
– EHS- Erection Hardness Score 

Safety objective: 
• Evaluation of adverse effects 

Study Population: 
• 25 Vasculogenic ED patients with mild to moderate ED 

both PDE5-I responders and non-responders (after 
challenged with the maximum dose of PDE5-I)

Safety and Efficacy Associated with Treating ED 
Patients with Low Intensity Shockwaves by Renova

A prospective pilot study
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IIEF-EF Baseline Score Success Factor

7-16 improvement of 5 points or 

more

17-25 improvement of 2 points or 

more

Safety and Efficacy Associated with Treating ED Patients with 
Low Intensity Shockwaves by Renova

A prospective pilot study

EHS- Erection Hardness Score
How would you rate the hardness of your erection?
0: Penis does not enlarge
1: Penis is larger but not hard
2: Penis is hard but not hard enough for penetration
3: Penis is hard enough for penetration but not completely hard
4: Penis is completely hard and fully rigid



Sexual Encounter Profile (SEP- Questions 2 and 3)
SEP-Q2:  Over the past 4 weeks, were you able to insert 
your penis into your partner's vagina?
Yes………                                        No………
SEP-Q3: Over the past 4 weeks, did your erection last 
long enough for you to have successful intercourse?
Yes………                                        No………

Global Assessment Question (GAQ)
GAQ-Q1: Over the past 4 weeks, has the treatment you 
have been taking improved your erectile function?
Yes………                                        No………
GAQ-Q2: If yes, has the treatment improved your 
ability to engage in sexual activity over the past 4 weeks?
Yes………                                        No………

Safety and Efficacy Associated with Treating ED Patients with 
Low Intensity Shockwaves by Renova

A prospective pilot study



25 pts enrolled – 24 ASSESSED (finished full treatment)
24 pts FOLLOW-UP 6 MONTHS 
Mean age 62,58±8,32 (45-74)

Mean ED duration 4,84±4,46 (1-20) years

Safety and Efficacy Associated with Treating ED Patients with 
Low Intensity Shockwaves by Renova

A prospective pilot study

Smokers        52%
Diabetes        26%
Dyslipidemia    58%
CV disease     37% 
Hypertension   47%

PDE5i RESPONDERS 18 = 75%
PDE5i NON-RESPONDERS         6 = 25%
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Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

OVERALL SUCCESS

SUCCESS

FAILURE

5=21%

Overall Success

 IIEF
IIEF6= 11-16 / +5

IIEF6= 17-25 / +2 

 SEP 2-3

 GAQ 1-2

 EHS

19=79%

Success to ALL 
Primary and 

Secondary Efficacy
Objectives
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Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

Overall Success 

NON RESPONDERS 2/6 = 33%

 RESPONDERS 17/18 = 94%

Success to ALL Primary and Secondary Efficacy Objectives
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IIEF6 INCREASE

ALL pts – n 24
+113

mean +4,7

Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

SUCCESS pts – n 19
+ 118 

mean +6,2
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SEP – SUCCESS
(yes to SEP 2 and 3)

20/24 : 83,3%

Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study
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GAQ – SUCCESS
(yes to GAC 1 and 2)

21/24 : 87,5%

Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

87,5

12,5

GAC SUCCESS

success

failure



EHS INCREASE TO 3 / 4
6 months follow-up
EHS 3 / 4 = 19 pts

EHS INCREASE + 14

MEAN EHS INCREASE 0,73 

Safety and Efficacy Associated with Treating ED Patients with 
Low Intensity Shockwaves by Renova

A prospective pilot study
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EHS 4

BASELINE = 1 pt
6 MONTHS F-U  = 8 pts

Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study
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STOP PDE5i
PDE5i responders = 18

STOPPED PDE5i   =  8 (44,4%)

Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

810 STOP PDE5i

CONTINUE PDE5i



The Effect of Low Intensity
Shockwave Therapy on the 

Erectile Function of Smokers and 
Non-smokers – Initial Report 

with a Dedicated System

Antonio Casarico e Paolo Puppo
Villa Montallegro

Genova
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Safety and Efficacy Associated with Treating ED Patients with Low 
Intensity Shockwaves by Renova

A prospective pilot study

SUCCESS (ALL Objectives) 

SMOKERS       12/13 = 92%

NON SMOKERS  7/11 = 63%

0
20
40
60
80

100

smokers non 

smokers

92 63
unsuccess

success

Dott. Antonio Casarico



LISWT - INDICAZIONI

DE  CON COMPONENTE VASCOLARE

(età, sovrappeso, sedentarietà, fumo, dislipidemia, ipertensione, diabete, malattie 
cardiovascolari, ictus, ipogonadismo,  ipertrofia della prostata)

PREVENZIONE: segni iniziali di DE (difficoltà/lentezza ad ottenere e/o mantenere l’erezione, erezione

meno rigida): per evitare il peggioramento o la necessità di assumere farmaci

TERAPIA: DE responsiva ai farmaci orali (Viagra, Cialis, Levitra, Spedra): per migliorare la

funzione erettile e non dover utilizzare più i farmaci

TERAPIA: non si possono assumere farmaci orali a causa degli effetti collaterali o per

controindicazioni

TERAPIA: DE non responsiva ai farmaci orali e/o ai farmaci per iniezione

intracavernosa: per migliorare la funzione erettile e rispondere ai farmaci

RIABILITAZIONE: dopo interventi di chirurgia pelvica (prostatectomia radicale, cistectomia

radicale, interventi demolitivi al sigma-retto) per evitare i danni vascolari possibili nella fase postoperatoria
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