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Is low-intensity shockwave therapy for erectile dysfunction a
durable treatment option? —long-term outcomes of a randomized
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Background: Low-intensity shockwave therapy (LiSWT) is an emerging non-invasive and restorative
therapy for erectile dysfunction (ED) with demonstrated efficacy and few adverse events. Although LiSWT
has been shown to improve erectile function amongst men with ED, few studies have examined its long-
term durability. We present the long-term results of a randomized controlled trial (RCT) assessing erectile
function after LISWT.

Methods: A total of 30 patients with baseline ED seen at the University of Virginia were randomized to
LiSWT or sham treatment. Patients in the sham group crossed over at 1 month and were unblinded. After
initial trial completion, patients enrolled in the long-term outcome study were considered one combined
cohort. Patients were treated twice weekly for 3 consecutive weeks with a Storz® Duolith™ device delivering
3,000 shockwaves at 0.1 mJ/mm’ to the distal penis, the base of the penis, and the crura. Primary outcomes
were changes in Sexual Health Inventory for Men (SHIM) and Erection Hardness Score (EHS) from
baseline (3 months pre-treatment) up to 36 months post-treatment. Changes in SHIM and EHS scores were
evaluated using linear mixed effects models. Patient satisfaction was assessed with the Erectile Dysfunction
Inventory of Treatment Satisfaction (EDITS) index.

Results: The mean baseline SHIM score was 10.8+0.94. At 12-, 24-, and 36-month assessment following
treatment, the mean SHIM scores were 15.6+1.27 (P<0.001), 15.0+1.14 (P<0.001), and 12.2+1.43 (P=0.31).
The mean baseline EHS score was 1.87£0.17. At 12-, 24-, and 36-month assessment following treatment,
the mean EHSs were 2.70£0.24 (P<0.001), 2.66+0.21 (P<0.001), and 2.29+0.26 (P=0.10). The median
[interquartile range IQR)] EDITS score was 48.9 (22.7, 74.4), indicating moderate satisfaction with LiSW'T.
There were no adverse events recorded.

Conclusions: Our analysis demonstrates sustained long-term improvement in erectile function after
LiSWT for a heterogeneous cohort. While limited by population size, the results suggest durable
improvement in erectile function for the first 2 years with a peak treatment effect at 1 year. Treatment effect
appears to decline between 2 and 3 years.

Clinical Trial Registration: ClinicalTrials.gov, NCT04434352.
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Introduction

Erectile dysfunction (ED) is an increasingly prevalent
disorder with increased age and presence of comorbid
conditions (1). As the predominant etiology, vasculogenic
ED has the largest research interest (2). While the treatment
options beyond lifestyle change and phosphodiesterase
5 inhibitors (PDES5is) are well-established treatments,
they are more invasive and less popular as a result (3). A
noteworthy problem with the aforementioned treatments,
regardless of their degree of invasiveness, is that they are
not designed to reverse the underlying pathology. Thus,
when low-intensity shockwave therapy (LiSWT) emerged
in 2010 (4) as a viable option, it was a significant pivot in the
treatment approach for patients with ED. Since its initial
application, subsequent studies have shown that LiSWT is
a low-risk and well-tolerated technique used to treat ED
(5,6). Furthermore, multiple recent randomized controlled
trials (RCTs) of men with mild to moderate ED treated

Highlight box

Key findings

* Low-intensity shockwave therapy (LiSWT) showed statistically
significant improvement in erectile function at 1 and 2 years post-
treatment compared to baseline.

e Improvements in erectile function seem to decline after 2 years,
suggesting that treatment benefits are not indefinite.

* No adverse events occurred.

What is known and what is new?

* A number of studies have shown that LiISWT is a safe and
promising short-term treatment option for patients with erectile
dysfunction.

¢ Limited number of studies report long-term data beyond 1 year,
thus making it difficult to assess how long these benefits last.

What is the implication, and what should change now?

e LiSWT is an exciting non-surgical treatment option for patients
with erectile dysfunction. However, the duration of its efficacy has
yet to be fully understood. One future consideration is if patients
should be offered additional rounds of therapy to prolong its
effects.

© AME Publishing Company.

with LISWT have further supported its use for ED (7-9).
Although the exact mechanism of action remains unknown,
it has been hypothesized that LiSWT induces focused
microtrauma with resultant angiogenic growth factors and
neovascularization in the region of interest (10).

While LiSWT has shown sustained results in the short-
term (i.e., <6 months) with improvements in the 5-item
International Index of Erectile Function (ITEF-5) score,
Sexual Encounter Profile (SEP) score, and Erection
Hardness Score (EHS) (7-9), few studies have looked at
its long-term durability. Brunckhorst ez 4/. performed a
systematic review of long-term efficacy of LiSW'T and
identified a potential plateau in improvement occurring
between 6 and 12 months (11). Many of the papers analyzed
showed limited subjective improvement beyond 6 months
although this analysis was impacted by the limited follow-up
duration and heterogeneity of included studies. A study by
Chung et al. reported significantly longer follow-up (5-year),
demonstrating persistent safety and satisfaction with
LiSWT, although also demonstrated a plateau after the
immediate IIEF-5 improvement (12). We have previously
reported our short-term results through 6-month follow-
up, demonstrating improved IIEF-5 scores with LiSW'T as
compared to sham (9). The objective of this study was to
extend the follow-up duration of the initial cohort through
36 months. We present this article in accordance with the
CONSORT reporting checklist (available at https://tau.
amegroups.com/article/view/10.21037/tau-24-329/rc).

Methods

The full original study methodology is detailed in our prior
publication (9). In brief, patients with mild to moderate ED
as defined by the abridged IIEF-5, also known as the Sexual
Health Inventory for Men (SHIM) score, were randomized
to LISWT (n=17) or sham treatment (n=16). The study
biostatistician generated the randomization protocol using
the blockrand package in R stratified by the clinical group.
The clinical research coordinator assigned patients to each
group. Only the patient was blinded from the treatment
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group. However, patients in the sham group crossed over
to treatment at 1 month thus becoming unblinded. For
patients taking PDESis prior to the study, patients were
instructed to hold any PDESis for 2 weeks prior to the
start of their LiSW'T treatment and to refrain from using
any erectile aids until 1 month after completion of their
treatment. All patients were treated at the University of
Virginia via an experienced urologic surgeon or advanced
practice provider twice weekly for 3 consecutive weeks for a
total of 6 treatments with a Storz® Duolith™ device (Storz
Medical AG, Tigerwilen, Switzerland) delivering 3,000
shockwaves at 0.1 mJ/mm’ to the distal penis, the base of
the penis, and the crura. The sham group was treated with
the same device, however an alternative probe tip was used
to block any shockwave energy from penetrating the tissue.
The combined cohort had a sample size of 30 patients and
was treated as a single cohort in this study. The final sample
size included in the follow-up study was limited by patient
response to the study extension request.

All patients enrolled in the initial trial were periodically
seen in routine follow-up for ED or via telephone at roughly
12-, 24-, and 36-month after LiSWT. Primary outcomes
were changes in SHIM score and EHS from baseline
(3 months pre-treatiment) to latest post-treatment follow-up
(follow-up time is dated based on the time of completion of
the LiSW'T treatment course). The SHIM has a maximum
score of 25, with ranges indicating severity as follows: 17 to
21 for mild ED, 12 to 16 for mild-moderate ED, and 8 to
11 for moderate ED. EHS has a maximum score of 4, with a
score of 3 indicating successful penetration. The secondary
outcome assessed overall patient satisfaction with the
treatment at 12 months post-treatment using the Erectile
Dysfunction Inventory of Treatment Satisfaction (EDITS)
score, with 0 being lowest satisfaction and 100 being the
highest satisfaction. All patients were asked to verify that
there were no changes to their treatment; including PDES5i
use, intracavernosal injections, or additional LiSWT at
another institution throughout the study. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study protocol was approved by
the institutional review board of the University of Virginia
(IRB No. 190082) and registered in ClinicalTrials.gov (No.
NCT04434352). Clinical research coordinators enrolled
patients, and all participants provided written consent.
Enrollment for the original study began in April 2020 and
ended in June 2022. Any adverse events related to treatment
were also collected.

© AME Publishing Company.
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Statistical analysis

Linear mixed effects models with a random effect of patient
were built to explain our outcomes (SHIM score, EHS).
The number of days past treatment, fit with restricted
cubic splines using degree of freedom (df) =3, was the
independent variable. This type of model accounts for
correlations among data from the same individual and
allows a non-linear relationship between time and the
outcome. We then investigated the effects of age, diabetes
status, coronary artery disease (CAD), hypertension (HTN),
hyperlipidemia (HLD), low testosterone, prior response to
treatment, and smoking as covariates in multiple regression
models. Marginal means estimated from the models were
calculated at 3-month prior to the end of treatment, the
final day of treatment (day 0), and 12-, 24-, and 36-month
past the end of treatment. All analyses and plots were
created in R (vers. 4.3.3 “Angel Food Cake”) using packages
Ime4 (13), ImerTest (14), and emmeans (15). Comparisons
between time points were analyzed using Satterthwaite’s
t-tests. Unless otherwise specified, all mean values in the
report are estimated marginal means.

Results

The median [interquartile range (IQR)] time of baseline
measurements was 2.73 (1.86, 4.69) months pre-treatment.
The median (IQR) follow-up period post-treatment was
30.0 (25.5, 33.0) months. The sample size was 30, 6, and 21
patients at 12, 24, and 36 months, respectively. Demographics
and baseline clinical characteristics can be found in Table 1.
The median (IQR) age was 69 [63, 72] years old.
Six patients (20%) had a history of diabetes, 5 (17%) had
low testosterone levels at baseline and 7 (23%) had a known
history of smoking.

Multiple regression models testing for the effect of age,
diabetes status, CAD, HTN, HLD, low testosterone, prior
response to treatment, and smoking as covariates found
no significant effect of any covariate in either outcome
model, so the models presented only include time as an
independent variable.

The estimated marginal mean [95% confidence interval
(CD)] baseline SHIM score was 10.8 (8.95, 12.7). At 12-,
24-, and 36-month, the SHIM scores were 15.6 (13.07,
18.1), 15.0 (12.79, 17.3), and 12.2 (9.38, 15.0), respectively
(Figure 1, Table 2). When compared to baseline, SHIM
scores were improved (P<0.05) at all time points except at
36-month (P=0.31). The estimated marginal mean (95%
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Table 1 Baseline demographics

Characteristics Values (n=30)

Age (years), median [IQR] 69 [63, 72]

History, n [%]
Diabetes 6 [20]
CAD 3[10]
HTN 14 [47]
HLD 13 [43]
Low testosterone 5[17]
Smoking 7 [28]

PDES5i response prior to treatment, n [%] 8 [27]

IQR, interquartile range; CAD, coronary artery disease; HTN,
hypertension; HLD, hyperlipidemia; PDE5i, phosphodiesterase 5
inhibitor.

Original study design
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CI) baseline EHS was 1.87 (1.53, 2.21). At 12-, 24-, and
36-month, the EHSs were 2.70 (2.23, 3.17), 2.66 (2.24,
3.07), and 2.29 (1.77, 2.82), respectively. Similarly, the
EHSs were significantly improved over baseline (P<0.05)
at all time points except at 36-month (P=0.10). Graphical
representation of this data can be seen in Figure 2.

The median IQR) EDITS score after treatment with
LiSWT was 48.9 (22.7, 74.4). There were no adverse events
reported.

Discussion

Our long-term follow-up data showed that there was a
statistically significant improvement in SHIM score and
EHS when compared to baseline up to 24 months post-
treatment. Maximum values in both outcomes occurred

Long-term follow-up study data

! LiISWT group o .
(n=17)
i > 6 LISWT T \
E treatments E E ) h ! E
; (@x/week) o Combined Combined Combined ;
I 2-week PDESI v cohorts* cohorts* cohorts* I
| Enroliment v !
| (=3 [7] Washoutand Lo (=80 [ (=) [ (=21) |
E - randomization Control group Crossover (n=16) E E 12-month 24-month 36-month E
! (n=16) 6 LISWT v results results results !
E Lyl 6 sham treatments treatments ' E
| (2x/week) (2x/week) L .

Figure 1 Study protocol outlining the methodology used in the initial study and for the combined long-term follow up study data as is

highlighted by the dotted box. One patient in the sham arm was lost to follow up prior to the primary outcome was able to be assessed,

leaving 16 patients in the original control group. *, all participants in the combined cohort received LiSW'T treatments with follow-up dated

after the completion of their treatment course. LISWT, low-intensity shockwave therapy; PDES5i, phosphodiesterase 5 inhibitor.

Table 2 Long-term data showing the effect of LISWT treatment on the primary outcomes (SHIM score and EHS) at 1, 2, and 3 years after

treatment completion

Primary outcomes

Baseline

1 year'

2 years'

3 years®

SHIM score
Mean (95% ClI)
P value

EHS
Mean (95% ClI)

P value

10.8 (8.95, 12.7)

1.87 (1.53, 2.21)

15.6 (13.07, 18.1)
<0.001*

2.70 (2.23, 3.17)
<0.001*

15.0 (12.79, 17.3)
<0.001*

2.66 (2.24, 3.07)
0.004*

12.2 (9.38, 15.0)
0.31

2.29 (1.77, 2.82)
0.10

T, between baseline and 1 year: n=30, 99 data points; ¥, between 1 and 2 years: n=6, 6 data points; %, between 2 and 3 years: n=21, 21
data points; *, P<0.05. All values are estimated means. P values are a comparison with baseline. LiISWT, low-intensity shockwave therapy;
SHIM, Sexual Health Inventory for Men; EHS, Erection Hardness Score; Cl, confidence interval.

© AME Publishing Company.
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Figure 2 Estimated marginal mean and 95% CI of SHIM score
(top) and EHS (bottom) for participants after LISWT treatment.
SHIM, Sexual Health Inventory for Men; EHS, Erection Hardness
Score; LiISWT, low-intensity shockwave therapy; CI, confidence

interval; m, months; y, years.

at the 12-month follow-up, suggesting that the largest
improvements in erectile function when treated with
LiSWT are observed within the first year of treatment.
Between 12 and 24 months, these improvements were
sustained, consistent with a previously described plateau
effect (12). However, only 6 patients completed the survey
at 24 months, thus limiting these conclusions. According to
Rosen et al., a minimal clinically important difference for
the IIEF-5 is an increase of at least four points (16). This
would suggest that the observed improvement in this study
likely has clinical significance.

When compared to baseline, our results suggest that
LiSWT has a sustained improvement for 2 years after
treatment completion. After which, the results from our
36-month follow-up indicate that there may be a time-
sensitive decline in sustained improvement. Comparing
our long-term data to other published results, the decline
in long-term efficacy seems to be variable among study
groups. For example, Chung ez 4l. reported an initial small
continuous decrease in erectile function before reaching
a sustained plateau around 4 years after completion of a

© AME Publishing Company.
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single course of LISWT treatment (12). Whereas, Kitrey
et al. reported that while LISW'T is effective in the short
term, treatment efficacy was maintained after 2 years
in only half of their patients. Further subgroup analysis
of their results revealed that milder forms of ED were
more likely to have a sustained response beyond 2 years,
maintaining treatment efficacy in 76% of patients (17).
Despite both studies suggesting that sustained improvement
likely extends up to or even beyond 2 years, there exists a
significant variance regarding the onset and duration of the
plateau period. Some studies have even cited concerns that
a decline in efficacy can occur within the first 12 months
after initial treatment (11). The systematic review published
by Brunckhorst ez 4l. reported that of the five studies that
reported 12-month outcomes, two showed a plateauing
effect by 12 months, while three showed a deterioration
at the 12-month follow-up (11). In general, our authors
postulate if this deterioration over time is due to treatment
regression or if this is secondary to disease progression as
increasing age is a known cause of worsening ED (18).

One of the biggest challenges in comparing studies
using LiSWT to treat ED is that treatment protocols are
heterogeneous. Variations in devices, energy levels, number
of shockwaves delivered and treatment frequency make
direct comparisons difficult. A systematic review by Yao ez al.
examining various treatment protocols published between
2011 and 2021 found that LiSWT protocols were most
effective in treating ED when they had an energy density of
0.09 mJ/mm’ and pulse number of 1,500 to 2,000 (6).

However, while this represents progress in determining
the optimal treatment settings, the effectiveness of
multiple rounds of LiSWT treatments remains uncertain,
particularly in individuals who have a robust response with
an early decline in function. Some studies have reported
promising results, showing improved function with repeat
treatments (19,20). For instance, Geyik et a/. reported
results on two rounds of LISW'T being used to treat ED (20).
In their study, 41 patients were administered two rounds
of LiSWT separated by 6 months. The primary outcome
of their study looked at changes in the mean International
Index of Erectile Function-Erectile Function Domain
(IIEF-EF). At 6-month following the first course, there was
a statistically significant increase of 6.44 points in the IIEF-
EF score. At 6-month following the second course, there
was also a statistically significant increase of 3.66 points.
These findings suggest a potential additive effect of multiple
treatment rounds, supporting the idea that additional
courses may be beneficial if initial improvements deteriorate
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over time.

Limitations of our study include a small sample size,
performance at a single institution, and lack of objective
measurements of penile hemodynamics. Although,
there is good evidence to suggest that subjective erectile
function evaluations correlate well with objective penile
hemodynamics (21,22). Another limitation is that
participants were unblinded after crossover, thus making
it difficult to discern between placebo effect and treatment
response in follow-up. ED treatments carry a known
high degree of placebo response which cannot be ruled
out. Despite these limitations, our data contributes to the
literature of long-term data supporting the use of LiSWT
as an effective and safe non-invasive treatment options for
patients experiencing ED. Study participants reported no
adverse events.

Conclusions

Our long-term data demonstrates sustained improvement
in erectile function for up to 2 years after treatment
with LiSWT, after which we observed a decline in
erectile function by 3 years. Further research is needed
to standardize treatment protocols, as well as to explore
the potential opportunity for multiple treatment courses
in patients who do not have a sustained improvement in
erectile function.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the
CONSORT reporting checklist. Available at https://tau.
amegroups.com/article/view/10.21037/tau-24-329/rc

Trial Protocol: Available at https://tau.amegroups.com/
article/view/10.21037/tau-24-329/tp

Data Sharing Statement: Available at https://tau.amegroups.
com/article/view/10.21037/tau-24-329/dss

Peer Review File: Available at https://tau.amegroups.com/
article/view/10.21037/tau-24-329/prf

Conflicts of Interest: All authors have completed the ICMJE

© AME Publishing Company.

2199

uniform disclosure form (available at https://tau.amegroups.
com/article/view/10.21037/tau-24-329/coif). R.S. serves
as an unpaid editorial board member of the Translational
Andrology and Urology from August 2024 to July 2026, and
serves as the Chief Medical Officer of PS Fertility, LLC.
The other authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved by the
institutional review board of University of Virginia (IRB
No 190082) and registered in ClinicalTrials.gov (No.
NCT04434352) and informed consent was obtained from
all individual participants.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Selvin E, Burnett AL, Platz EA. Prevalence and risk
factors for erectile dysfunction in the US. Am ] Med
2007;120:151-7.

2. Miner M, Nehra A, Jackson G, et al. All men with
vasculogenic erectile dysfunction require a cardiovascular
workup. Am ] Med 2014;127:174-82.

3. Burnett AL, Nehra A, Breau RH, et al. Erectile
Dysfunction: AUA Guideline. J Urol 2018;200:633-41.

4. Vardi Y, Appel B, Jacob G, et al. Can low-intensity
extracorporeal shockwave therapy improve erectile
function? A 6-month follow-up pilot study in patients with
organic erectile dysfunction. Eur Urol 2010;58:243-8.

5. Dong L, Chang D, Zhang X, et al. Effect of Low-Intensity
Extracorporeal Shock Wave on the Treatment of Erectile
Dysfunction: A Systematic Review and Meta-Analysis. Am
J Mens Health 2019;13:1557988319846749.

6. Yao H, Wang X, Liu H, et al. Systematic Review and
Meta-Analysis of 16 Randomized Controlled Trials of

Transl Androl Urol 2024;13(10):2194-2200 | https://dx.doi.org/10.21037/tau-24-329


https://tau.amegroups.com/article/view/10.21037/tau-24-329/rc
https://tau.amegroups.com/article/view/10.21037/tau-24-329/rc
https://tau.amegroups.com/article/view/10.21037/tau-24-329/tp
https://tau.amegroups.com/article/view/10.21037/tau-24-329/tp
https://tau.amegroups.com/article/view/10.21037/tau-24-329/dss
https://tau.amegroups.com/article/view/10.21037/tau-24-329/dss
https://tau.amegroups.com/article/view/10.21037/tau-24-329/prf
https://tau.amegroups.com/article/view/10.21037/tau-24-329/prf
https://tau.amegroups.com/article/view/10.21037/tau-24-329/coif
https://tau.amegroups.com/article/view/10.21037/tau-24-329/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

2200

10.

11.

12.

13.

14.

Clinical Outcomes of Low-Intensity Extracorporeal Shock
Wave Therapy in Treating Erectile Dysfunction. Am J
Mens Health 2022;16:15579883221087532.

Kalyvianakis D, Mykoniatis I, Pyrgidis N, et al. The Effect
of Low-Intensity Shock Wave Therapy on Moderate
Erectile Dysfunction: A Double-Blind, Randomized,
Sham-Controlled Clinical Trial. ] Urol 2022;208:388-95.
Chung E, Bailey W, Wang ]. A Prospective, Randomized,
Double-Blinded, Clinical Trial Using a Second-Generation
Duolith SD1 Low-Intensity Shockwave Machine in Males
with Vascular Erectile Dysfunction. World ] Mens Health
2023;41:94-100.

Kennady EH, Bryk DJ, Ali MM, et al. Low-intensity
shockwave therapy improves baseline erectile function:

a randomized sham-controlled crossover trial. Sex Med
2023;11:qfad053.

Gotte G, Amelio E, Russo S, et al. Short-time non-
enzymatic nitric oxide synthesis from L-arginine and
hydrogen peroxide induced by shock waves treatment.
FEBS Lett 2002;520:153-5.

Brunckhorst O, Wells L, Teeling F, et al. A systematic
review of the long-term efficacy of low-intensity
shockwave therapy for vasculogenic erectile dysfunction.
Int Urol Nephrol 2019;51:773-81.

Chung E, Cartmill R. Evaluation of Long-Term Clinical
Outcomes and Patient Satisfaction Rate Following Low
Intensity Shock Wave Therapy in Men With Erectile
Dysfunction: A Minimum 5-Year Follow-Up on a
Prospective Open-Label Single-Arm Clinical Study. Sex
Med 2021;9:100384.

Bates D, Michler M, Bolker B, et al. Fitting Linear Mixed-
Effects Models Using Ime4. J Stat Softw 2015;67:1-48.
Kuznetsova A, Brockhoff PB, Christensen RHB. ImerTest
package: tests in linear mixed effects models. J Stat Softw

Cite this article as: Lange M, Charles D, Kazeem A, Jones M,
Sun F, Ghosal S, Krzastek S, Rapp D, Ortiz N, Smith R. Is low-
intensity shockwave therapy for erectile dysfunction a durable

treatment option?—long-term outcomes of a randomized
sham-controlled trial. Transl Androl Urol 2024;13(10):2194-2200.
doi: 10.21037/tau-24-329

© AME Publishing Company.

15.

16.

17.

18.

19.

20.

21.

22.

Lange et al. Long-term data supports use of LiSWT for ED

2017;82:1-26.

Lenth RV, Bolker B, Buerkner P, et al. emmeans:
Estimated Marginal Means, aka Least-Squares Means.
2024 [cited 2024 Apr 29]. Available online: https://cran.
r-project.org/web/packages/emmeans/index.html

Rosen RC, Allen KR, Ni X, et al. Minimal clinically
important differences in the erectile function domain of
the International Index of Erectile Function scale. Eur
Urol 2011;60:1010-6.

Kitrey ND, Vardi Y, Appel B, et al. Low Intensity Shock
Wave Treatment for Erectile Dysfunction-How Long
Does the Effect Last? ] Urol 2018;200:167-70.
Mulhall JP, Luo X, Zou KH, et al. Relationship between
age and erectile dysfunction diagnosis or treatment using
real-world observational data in the USA. IntJ Clin Pract
2016;70:1012-8.

Kalyvianakis D, Memmos E, Mykoniatis I, et al. Low-
Intensity Shockwave Therapy for Erectile Dysfunction:
A Randomized Clinical Trial Comparing 2 Treatment
Protocols and the Impact of Repeating Treatment. J Sex
Med 2018;15:334-45.

Geyik S. A single-centre result of two courses of low-
intensity shockwave therapy (Li-SWT) in erectile
dysfunction. Andrologia 2022;54:¢14324.

Chung E, Wang J. A state-of-art review of low intensity
extracorporeal shock wave therapy and lithotripter
machines for the treatment of erectile dysfunction. Expert
Rev Med Devices 2017;14:929-34.

Rubino M, Ricapito A, Finati M, et al. Impact of
low-intensity extracorporeal shockwave therapy on
vascular parameters and sexual function in patients

with arteriogenic erectile dysfunction. Asian ] Androl
2024;26:344-8.

Transl Androl Urol 2024;13(10):2194-2200 | https://dx.doi.org/10.21037/tau-24-329


https://cran.r-project.org/web/packages/emmeans/index.html
https://cran.r-project.org/web/packages/emmeans/index.html

