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Main points 

Data from the last 3-4 years 

 

• How does it work?  Basic science 

• Does it work?    Clinical evidence 

• For whom?   Target population 

• Who’s the enemy?  Misconceptions 

• What’s next?   Future research 
  

 



How does it work? 









• Diabetic rats were treated with SW / sildenafil / both 

• Acute sildenafil and Li-ST significantly improved erectile 

responses  

• Measured by ICP and AUC/MAP 

 

• Surprisingly, this effect is not mediated by a NO/cGMP 

- dependent mechanism 

 

• The combination of LiST with sildenafil significantly 

potentiated the effect of LiST alone 

Animal models for LiST 

Assaly-Kaddoum, R, et al: J Urol. 2016;196:950-6 



Does it work? 

 

Clinical evidence 



 Pilot - proof of the concept study 

Vardi Y et al. 2010 Euro Urol 

2010 



LiST: first sham-controlled study 

Vardi Y et al. 2012 J Urol 

2012 



LiST is effective in PDE5i non-responders 

Kitrey ND et al. 2016 J Urol 

2016 

• 54% of the LIST group achieved erection hard enough 

for vaginal penetration [EHS = 3] 

• No patient in the sham group had EHS = 3 (p <0.0001). 

• LIST was effective in 40.5% of men treated according to 

IIEF-EF MCID (Minimal Clinically Important Difference) 

vs. none in the sham group (p < 0.001).  

 



LiST changes penile hemodynamics 

Kalyvianakis D et al. 2017 JSM 

2017 



For how long? 

Kitrey ND et al. 2018 J Urol 

2018 



For how long? 

Kitrey ND et al. 2018 J Urol 

2018 

• a gradual decrease in efficacy was observed 

 

• Only 53.5% maintained the beneficial effect after two 

years 

• 76% of patients with mild and moderate ED, without   

diabetes, will preserve the beneficial effect of LIST after 

two years 





Published Open labeled studies 

■ 

Name Device 

Vardi 
ED 1000 
Medispec 

Reisman Direx Renova 

Pelayo-Nieto Direx Renova 

Gruenwald 
ED 1000 
Medispec 

Chung- Storz Duolith 

Frey- Fode Storz Duolith 

Ruffo Direx Renova 

Bechara Direx Renova 

Tsai Storz Duolith 

Energy 

Electrohydroulic 

Electromagnetic 

Electromagnetic 

Electrohydroulic 

Electromagnetic 

Electromagnetic 

Electromagnetic 

Electromagnetic 

Electromagnetic 

-
12 

4 

4 

12 

12 

6 

4 

4 

12 

Target 
population 

Responders 

Mixed 

Mixed 

Non responder 

Non-responders 

Post­
prostatectomy 

Non-responders 

Non-Responders 

Non-responders 

Kalyvianakis Dornier Aries Electromagnetic 6-12-18 Responders 

1. VardiY et al {2010) EurUrol
2. ReismanY et al (2014) lntJ lmpotRes

3. Pelayo-Nfeto M et al (2D15) ActasurolEsp
4. Gruenwald! et al 2015 J sex Med

5. Chung E and CartmillR (2015). BJU Int

-­
liiliil 

20 

58 

15 

33 

30 

16 

31 

50 

52 

42 

Success rate 

65% 

71% 

70% 

62% 

68% 

59% 

66% 

48% at 1 year 

54%3 m 

62% (6 sessions) 
74% (12 sessions) 
83% (18 sessions) 

6. Frey et al (2D16) ScandJ Urology
7. RuffoA et al (2015) lntBrasllJ Urol

8. Bacharaet all (2D16) J Sex Med
9. Tsal et all (2017) Am J Men Health

1 0. Kalyvianakis et al {2018) J Sex Med 



The Market 



• ED 1000 electrohydraulic (Medispec)

• Urogold 100  electrohydraulic (MTS)

• Duolith® SD1 electromagnetic (Storz)

• Renova linear SW electromagnetic (Direx)

• Aries® electromagnetic (Dornier)

• PiezoWave2 piezoelectric (Richard Wolf)
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• What is the best protocol, energy parameters, and

energy source?

• How to cover better all corporal tissue?

• Who are the suitable patients?

• What are the real outcomes?

Misconceptions driven by the media and industry! 

Open questions? 



• No data regarding the most effective energy source,

type of probe, and no. of sessions

• Most manufacturers reduce the no. of sessions due to

patients compliance disregarding efficacy (Between 4 to

12 sessions)

• Energy flux density (EFD) 0.09 - 0.25 mJ/mm²

• Number of shockwave pulses 1,500 - 6,000

• Is the break beneficial?

Which treatment parameters? 



• This is probably the most important issue regarding

success

• Every probe and type of energy have a different focus

and depth

• The crura are the most tricky part

How to cover better the corpora? 



For whom? Who will not benefit? 



Probably not 
We can improve erectile function  

in selected patients 

With more clinical and basic research the 

effectiveness of this novel therapy will 

certainly improve 

Can we cure ED by LiST? 
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Executive Summary  

The sexual response cycle is conceptualized as a sequential series of 

psychophysiological states that usually occur in an orderly progression.  These 

phases were characterized by Masters and Johnson as desire, arousal, orgasm, 

and resolution. Erectile dysfunction (ED) can be conceptualized as an impairment 

in the arousal phase of sexual response and is defined as the consistent or 

recurrent inability to attain and/or maintain penile erection sufficient for sexual 

satisfaction, including satisfactory sexual performance.1,2  The Panel believes that 

shared decision-making is the cornerstone of the treatment and management of 

ED, a model that relies on the concepts of autonomy and respect for persons in 

the clinical encounter.  It is also a process in which the patient and the clinician 

together determine the best course of therapy based on a discussion of the risks, 

benefits and desired outcome. Using this approach, all men should be informed of 

all treatment options that are not medically contraindicated to determine the 

appropriate treatment. Although many men may choose to begin with the least 

invasive option, the Panel notes that it is valid for men to begin with any type of 

treatment, regardless of invasiveness or reversibility. Men also may choose to 

forego treatment. In each scenario, the clinician’s role is to ensure that the man 

and his partner have a full understanding of the benefits and risks/burdens of the 

various management strategies.  

Methodology 

A systematic review of the literature using the Pubmed, Embase, and Cochrane 

databases (search dates 1/1/1965 to 7/29/17) was conducted to identify peer-

reviewed publications relevant to the diagnosis and treatment of ED. The review 

yielded an evidence base of 999 articles after application of inclusion/exclusion 

criteria. These publications were used to create the guideline statements. If 

sufficient evidence existed, then the body of evidence for a particular treatment 

was assigned a strength rating of A (high quality evidence; high certainty), B 

(moderate quality evidence; moderate certainty), or C (low quality evidence; low 

certainty). Evidence-based statements of Strong, Moderate, or Conditional 

Recommendation, which can be supported by any body of evidence strength, were 

developed based on the balance of benefits and risks/burdens to men and their 

partners. Additional information is provided as Clinical Principles and Expert 

Opinion when insufficient evidence existed. 
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Guideline to the 
memory of our friend 
and colleague,  Ralph 
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devotion to the field of 
men’s sexual health. 
He brought              
compassion and joy to 
all of those who were 
fortunate enough to 
work with him. 
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medications and without a vacuum device. Partial 

responders were defined as men who before surgery 

could not have intercourse even with the use of 

medications or a vacuum device but after surgery had 

sufficient response to medications or a device that 

intercourse was then possible. In most studies, partial 

responders were men who became responsive to ICI 

medications. Nonresponders were defined as men who 

did not improve post-surgery. Follow-up durations 

varied considerably (range 4 months to 92.4 months; 

mean 23.9 months). In studies that reported responder 

rates at various follow-up durations post-surgery, short

-term high positive response rates generally declined 

rapidly over time.   

 

Interpreting these data is challenging because 

approximately half of studies included men who had 

diagnoses other than or in addition to veno-occlusive 

dysfunction (i.e., men who had arterial disease) or did 

not report this information. However, even among 

studies that focused on men with only veno-occlusive 

dysfunction, complete response rates ranged from 

11.4% to 84.0%; partial responder rates ranged from 

8.3% to 64.3%. These rates are similar to rates for the 

entire body of literature, calling into question the utility 

of venous ligation to manage ED even in men who 

appear to be ideal candidates (see Appendix B). 

Overall, these data indicate that penile venous ligation 

surgery is unlikely to result in long-term successful 

management of ED for the overwhelming majority of 

men and delays treatment with other more reliable 

options such as penile prosthesis surgery. 

 

Body of evidence strength. The available data were 

contributed by observational designs; most studies 

were retrospective. Limited information was reported 

regarding patient characteristics such as the presence 

of comorbidities, particularly those that contribute to 

vascular integrity. There was considerable variability in 

patient types, with some men diagnosed with one 

vascular condition (i.e., veno-occlusive dysfunction or 

arterial disease) and some men diagnosed with both 

conditions. Further, there was considerable variability in 

surgical technique across studies, making findings 

interpretation challenging, and follow-up durations were 

generally short. Finally, most studies did not use 

validated questionnaires (e.g., the IIEF, SEAR, EDITS) 

and relied on men’s reports or medical chart review. 

 

23. For men with ED, low-intensity extracorporeal 

shock wave therapy (ESWT) should be considered 

investigational. (Conditional Recommendation; 

Evidence Level: Grade C) 

Findings from randomized sham-controlled trials that 

have evaluated low-intensity ESWT do not clearly 

indicate that benefits reliably outweigh risks/burdens 

for men with ED. In particular, the treatment’s ability to 

restore normal erectile function remains in question, 

the duration of treatment effects beyond possible short-

term efficacy is not well-established, and the burdens 

associated with obtaining the treatment (i.e., time and 

cost) are substantial. Given the availability of other 

treatments that are less burdensome and known to be 

effective and the fact that ESWT is not FDA-approved, 

the Panel concludes that ESWT should only be used in 

investigational settings in the context of an institutional 

review board (IRB)-approved clinical trial. 

 

Seven RCTs compared responses to ESWT versus a 

sham treatment (quality range from low risk of bias to 

unclear risk of bias). The RCTs varied in methodology in 

terms the number of pulses per treatment (from 600 to 

3,000), the number of treatments per week (one or 

two), the number of treatment sites (from 3 to 6), and 

the total number of treatments (from 5 to 12). Four 

trials focused on men who were PDE5i responders988-990 

or partial responders.991 For these four trials, men were 

not permitted PDE5is during the study and outcomes 

reflect unassisted erectile function. All four trials 

reported statistically significant improvements in 

unassisted erectile function in response to ESWT but 

not the sham treatment; however, no trial reported 

that men experienced a return to normal erectile 

function (i.e., an IIEF-EF score ≥ 26), suggesting the 

continued need for adjunctive ED therapy.  

 

Two trials followed men for one year. Srini et al. (2015) 

reported that mean IIEF-EF scores were 22.0 in the 

ESWT group compared to 10.5 in the sham group 

(baseline values of 9.5 and 9.2, respectively), and 90% 

of men in the ESWT group reported an EHS of 3 or 4 

(the proportion in the sham group was not reported) at 

one-month post-treatment.989 At one-year post-

treatment, IIEF-EF scores in the ESWT group had 

declined to 18.2 with 83% reporting EHS ≥ 3; the sham 

group was not followed. The decay in function over time 

to mild to moderate ED, however, illustrates the Panel’s 

concerns with this therapy; even after completing the 

protocol a substantial portion of men eventually would 

require another ED therapy. In addition, although 95 

men began the ESWT protocol, only 60 men completed 

the treatment (only 17 of 40 completed the sham 

protocol), raising questions about the generalizability of 

findings.  Kalyvianakis and Hatzichristou (2017) 

reported at 12 months after treatment that the mean 

IIEF-EF score in the ESWT group was 19.1 and in the  

American Urological Association (AUA)  Erectile Dysfunction  

Copyright © 2018 American Urological Association Education and Research, Inc.® 



• The first non-invasive method that improves erectile

mechanism (with moderate results)

• Able to replace oral treatment in patients who previously

responded to PDE5i

• Able to shift PDE5i non-responders to responders

• More BASIC SCIENCE and RCTs are needed

• improved & patient friendly protocol is needed

Take Home Messages 




