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Abstract
Objective: To use systematic review and meta-analysis to assess the efficacy of
low-energy extracorporeal shockwave therapy (LI-ESWT) for erectile dysfunction
(ED) was undertaken with a meta-analysis to identify the efficacy of the
treatment modality.
Methods: A comprehensive search of the PubMed, Cochrane Register and
Embase databases to March 2017 was performed for randomized controlled
trials reporting on patients with ED treated with LI- ESWT. The International
Index of Erectile Function (IIEF) and the Erection Hardness Score (EHS) were
the most commonly used tools to evaluate the therapeutic efficacy of
LI-ESWT.
Results: There were 9 studies including 637 patients from 2005 to 2017. The
meta-analysis revealed that LI-ESWT could significantly improve IIEF (mean
difference [MD]: 2.54; 95% CI, 0.83–4.25; p= 0. 004) and EHS (risk
difference[RD]: 0.16; 95% CI, 0.03–0.28; p = 0.01)). Therapeutic efficacy could
last at least 3 mo (MD: 4.15; 95% CI, 1.40–6.90; p =0.003). Lower energy
density(0.09mj/mm2, MD: 4.14; 95% CI, 0.87–7.42; p = 0.01) increased
number of pulses (3000 pulses per treatment, MD: 5.11; 95% CI, 3.18–7.05, p
< 0.0001) and shorter total treatment courses( <6 weeks, MD: 3.73; 95% CI,
0.54–6.93; p = 0.02) resulted in better therapeutic efficacy.
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Conclusions: These studies suggest that LI-ESWT could significantly improve
the IIEF and EHS of ED patients. The publication of robust evidence from
additional RCTs and longer-term follow-up would provide more confidence
regarding use of LI-ESWT for ED patients.

Introduction
The shock wave is a kind of acoustic wave that carries energy and can be
targeted and focused noninvasively to affect a distant selected anatomic
region. When low-intensity extracorporeal shock wave treatment (LI- ESWT) is
applied to an organ, the shock waves interact with the targeted tissues and
induce a cascade of biological reactions. This results in the release of growth
factors, which in turn triggers neovascularization of the tissue with subsequent
improvement of the blood supply [1]. Recently, the other reasonable
hypothesis is that mechanoreception by the endothelium respond to the
pressure waves of ESWT mediating flow induced vascular responses[2,3].
LI-ESWT has been used to treat musculoskeletal disorders [4], myocardial
infarction [5], nonhealing wounds [6], and male erectile dysfunction (ED) [7].
LI-ESWT has been used to treat ED for almost 10 years, and encouraging
results have been reported [8]. Improvements in both International Index of
Erectile Function (IIEF) and Erection Hardness Score (EHS) have been
reported after using LI-ESWT for patients with ED. In the past 3 years,
well-designed prospective studies have been conducted and concluded that
3
Page 3 of 41

LI-ESWT is a feasible noninvasive method for improving male ED [9, 10, 11].
Our goal was to analyze the available data to determine the efficacy of
LI-ESWT for ED.

Methods

Search strategy
We performed a systematic search of PubMed, Embase databases and the
Cochrane Register for studies on LI-ESWT and ED. The search terms were
shock wave and (erectile dysfunction or IIEF or EHS). We investigated the
current studies of LI-ESWT for patients with ED, the therapeutic efficacy of
LI-ESWT for patients with ED, and the relationship of therapeutic efficacy and
different setup parameters and protocols. Additional studies were identified by
scanning the reference lists of articles identified, searching relevant
conference abstracts, and corresponding with study investigators using the
approach recommended by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [12]. A flow diagram for
study selection is presented in Figure 1.

Inclusion and exclusion criteria
All clinical studies that investigated the efficacy of LI-ESWT for ED were
included regardless of study design. Randomized controlled trials published
from January 2005 through March 2017 were included. No limitation was
4
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placed on phosphodiesterase type 5 inhibitor (PDE5-I) consumption during the
LI-ESWT treatment period or on the severity of ED. The follow-up data were
abstracted from these studies. If more than one study was published by a
medical center, only the last report was included in our review. All literature
reviews, cohort studies, editorial comments, background, animal models, and
case reports were excluded.
Data extraction and synthesis
The abstracts were independently reviewed by two authors (MLB, LGZ.) to
determine eligibility for inclusion. The basic details of the study, setup
parameters of the LI-ESWT machine, treatment protocols, assessment tools,
and p values were abstracted manually from each of the studies (MLB), and
the data were verified (LGZ).
Meta-analysis
The abstracted data were analyzed with RevMan 5.3 software (Cochrane
Collaboration, London, UK). The risk of bias in the included studies was
assessed by the Cochrane Collaboration’s tool. The proper effect sizes and
statistical analysis methods were chosen according to different data types and
evaluation purposes. For continuous variables, weighted mean difference (MD)
and a 95% confidence interval [CI] were used. For discontinuous variables,
risk difference (RD) and a 95% CI were used. For the heterogeneity test
between studies, the I2 test was used. The data without significant
heterogeneity (p > 0.05, I2 ≤ 50%) were analyzed by the fixed-effects model.
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The data with heterogeneity that could not be explained were analyzed by the
random-effects model. The results of the meta-analysis are presented in forest
plots. Publication bias is presented in funnel plots. The studies in our analysis
provided the IIEF and EHS before and after LI-ESWT. This made it possible to
perform further meta-analysis.

Results
A total of 9 studies involving 637 patients were included in this review. Details
are shown in Table 1. All of the studies were published between 2005 and
2017. These studies were performed by different medical device in different
countries. Four studies used the Omnispec ED1000 ( Medispec Ltd, Yehud,
Israel) and two studies used an ESWT device from Richard Wolf GmbH
(Knittlingen, Germany). Two studies used a Duolith® SD1 (Storz Medical,
Tägerwilen, Switzerland). LI-ESWT improved the IIEF significantly overall in
the treatment groups used the Omnispec ED 1000(MD: 4.14; 95% CI,
0.87–7.42; p= 0. 01) and that used the Duolith® SD1 (MD: 2.7; 95%
CI,1.30–4.10; p= 0. 0002). LI-ESWT did not improve the IIEF significantly
overall in the treatment groups used the Richard Wolf GmbH (MD: 0.08; 95%
CI, -0. 89–1.05; p= 0. 87) (Supplementary figure. 1)
The Cochrane Collaboration’s tool was used for assessing the quality of the
study and the risk of bias. 44.4% studies had an unclear risk of bias in
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randomization and that only 33.3% of studies had good blinding for both
patients and doctors (Supplementary figure 2).
The overall meta-analysis of the data revealed that LI-ESWT improved the
IIEF significantly overall in the treatment groups (MD: 2.54; 95% CI, 0.83–4.25;
p= 0. 004) (Figure. 2).
Subgroup analysis was performed. Poulakis et al [14], Vardi et al [19], Srini et
al and Fojecky et al assessed IIEF at 1 month after LI-ESWT and that the IIEF
did not increase significantly (MD: 2.06; 95% CI, -0.84–4.96; p= 0.16,
Supplementary figure 3). Four other studies, however, assessed IIEF at 3
months after treatment and found that the IIEF increased significantly (MD:
4.15; 95% CI, 1.40–6.90; p =0.003).
In supplementary Figure 4, the studies were divided into three groups by the
IIEF before LI-ESWT<12, 12–16, and 17–21corresponding to severe,
moderate, and mild ED, respectively. The meta-analysis showed that the IIEF
of patients in the mild and severe ED group increased significantly after
LI-ESWT (MD: 2.86; 95% CI, 1.54–4.19; p < 0.0001) and (MD: 2.78; 95% CI,
0.12–5.44; p= 0.04). The patients in the moderate groups did not show a
significant increase in IIEF (p = 0.49).
The studies were divided into two groups: the group of ED and the group of ED
with other health conditions (chronic pelvic pain syndrome [14] and Peyronie's
disease[13,15] ). The subgroup analysis showed that the patients in the group of
ED improved significantly in IIEF (MD: 3.13; 95% CI, 0.29–5.97; p = 0.03). The
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patients in the group of ED with other health conditions had no significant
improvement in IIEF (p = 0.07)( supplementary figure 5).
Finally, the studies were divided into two groups by usage of PDE5-Is. The
IIEF increased in both groups but increased more significantly in the group
with LI-ESWT combined with PDE5-I use (MD: 4.41; 95% CI, 2.25–6.58; p <
0.0001)( Supplementary figure 6).
Different LI-ESWT setup parameters, such as energy flux density (EFD) and
number of pulses, and different treatment protocols, including treatment
frequency and length of course, resulted in differences in reported efficacy.
The studies were divided into three groups according to EFD. The results
showed that the studies using the EFD (=0.09 mJ/mm2) reported significantly
increased IIEFs (MD: 4.14; 95% CI, 0.87–7.42; p = 0.01) ( Supplementary
figure 7).
The results showed that the studies administering the more number of shock
waves per treatment reported a significant increase in IIEF (MD: 5.11; 95% CI,
3.18–7.05, p < 0.0001) compared with the studies delivering fewer shock
waves ( Supplementary figure 8).
To compare different durations of treatment, the studies were divided into two
groups according to duration of treatment of LI-ESWT. The studies with a
treatment course of <6 wk reported a significant increase in the IIEF (MD: 3.73;
95% CI, 0.54–6.93; p = 0.02) (Supplementary figure 9).
8
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The results showed that the studies administering the more total number of
shock waves (≥18000 pulses, the total number of shock waves = the number of
shock waves per treatment ×total course of treatment) reported a significant

increase in IIEF (MD: 2.95; 95% CI, 1.30–4.6, p = 0.0005) compared with the
studies delivering fewer shock waves (Supplementary figure 10 ).
The EHS data were available for abstraction from six RCTs. In subgroup
analysis (Figure 3), at 1 month after LI-ESWT, the EHS increased significantly
in three studies (RD: 0.46; 95% CI, 0.04–0.88; p= 0.03). EHS did not improve
as significantly after 3 month3 as it did after 1 month, but it still increased with
statistical significance (RD: 0.16; 95% CI, 0.03–0.28; p = 0.01). These results
indicate that LI-ESWT improves the erectile hardness of the penis for ED
patients, especially at 1 month after treatment, and that this improvement lasts
for at least 3 months.

Discussion
This systematic review and meta-analysis of nine randomized controlled trials
involving 637 men demonstrated a statistically significant improvement in
IIEF-EF score of men with ED undergoing LI-ESWT compared with men
undergoing sham therapy. This positive result suggests that LI-ESWT might
clinically improve erectile function in men with ED.
The mechanism of action that leads to improvement in IIEF scores in men
treated with LI-ESWT has not been elucidated completely. Shock waves
9
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induce shear stress, which induces various cytokine releases, such as NO and
vascular endothelial growth factor [18,19,20,21]. Shock wave forms NO
non-enzymatically, and enhances the expression of vascular endothelial
growth factor and its receptor Flt-1 and results in remodeling of tissue [20-22].
Studies on the effect of LI-ESWT on penile tissue in rats have shown
improvement in erectile function and regeneration of endothelium, smooth
muscle, and nerves expressing neuronal nitric oxide synthase [23,24].
Although no histologic or gene expression studies have been carried out in
human tissue, using an established protocol, several groups have reported a
statistically significant improvement in flow-mediated dilatation in patients
treated with LI-ESWT, indicating improvement in penile hemodynamics and
endothelial function [10,16,25]. A recent study of mice as a model of type 2
diabetes treated with LI-ESWT found that LI-ESWT improved erectile function,
but not through the expected mechanism dependent on nitric oxide and cyclic
guanosine monophosphate [26]. Thus, currently, LI-ESWT is believed to be
effective primarily by regenerating microvasculature and improving penile
hemodynamics; this could explain why it has been studied mainly in men with
vasculogenic ED and not in men with neurogenic ED.
These results suggest that different setup parameters and different treatment
protocols of LI-ESWT have substantial influence on therapeutic efficacy. The
clinical outcome of LI-ESWT is closely related to the energy delivered to the
target unit area, or EFD. The EFD used varied from 0.09 to 0.25 mJ/mm2
10
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among the studies included in our analysis. Based on this review, we could not
determine the best EFD for ED therapy. In the current review, most of the
included studies used an energy density of 0.09 mJ/mm 2, which Vardi et al first
reported in 2010 [16]. Most subsequent studies adopted this EFD and
presented encouraging results. Additional studies and a longer duration of
treatment are needed to establish whether therapeutic efficacy is positively
correlated with energy density.
Some studies included in our review concluded that the biological efficacy of
LI-ESWT was dosage dependent [27]. It seemed that more pulses would bring
better biological efficacy. With this hypothesis in mind, some studies adopted
multiple treatment sites, more frequent treatments, and longer courses of
treatment. Meta-analysis showed that 3000 pulses per treatment brought more
improvement than 1500 or 2000 pulses per treatment; however, more frequent
treatment and longer treatment course did not improve erectile function
significantly. The shorter treatment courses of <6 weeks resulted in better
therapeutic efficacy. Whether there may be a plateau stage of treatment
remains uncertain and requires further investigation. The optimal treatment
protocol remains to be defined.

In summary, EFD 0.09mJ/mm2, 3000 pulses

per treatment and the total treatment courses of 6 weeks resulted in better
therapeutic efficacy.
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With the aim of determining the efficacy of LI-ESWT alone and to avoid
confusion, most of the included studies prohibited the usage of PDE5-Is during
shock wave treatment. Nevertheless, because the goal of treatment is to
maximize improvement of erectile function, a combination LI-ESWT and
PDE5-Is may be the best choice [25]. Some studies showed that LI-ESWT is
an effective noninvasive means of improving response to PDE5is and may
lead to the recovery of spontaneous EF in some patients [28]. In this
meta-analysis, the studies by Chitale et al[15] and by Kitrey et al[10] reported
the results of a combination LI-ESWT and PDE5-Is. Our results support the
use of LI-ESWT and PDE5-Is in combination.
Although we emphasize that we are not the first to report a systematic review
and meta-analysis on the use of Li-ESWT in the treatment of ED [29,30], our
study has important strengths and limitations. In a meta-analysis published by
Lu et al, five of seven studies published in 2015 were cohort studies. It is
undeniable that these cohort studies have good study designs and robust data
collection. However, in evidence-based medicine, the evidence level of cohort
studies is level 2, and thus they have lower power than RCTs, which provide
level 1 evidence. In addition, the Lu et al study included the men with ED,
Peyronie’s disease, and chronic pelvic pain. With this heterogeneous
population, it is probable that thier report here is confusing and not best
representative of those with erectile dysfunction [29]. Ramasamy et al study
differs in that it is the first to publish on a population of men with only ED.
12
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Furthermore, thier meta-analysis includes only randomized controlled trials
and thus can be regarded as level 1a evidence. All seven trials included were
randomized controlled trials with sham therapy. However, most included trials
had small samples; and two of seven studies were published as abstracts. The
study had increased heterogeneity (I2 =99.4%)[30]. Our meta-analysis
includes the most trials at present. All nine trials included were only
randomized controlled trials with sham therapy and thus can be regarded as
level 1a evidence. However, most included trials had small samples; the
largest study included in our meta-analysis had only 118 men [11]. Follow-up
was limited to approximately 1 year in most studies. Most of the included RCTs
did not describe the details of randomization or blinding, and the potential
biases involved are unclear [8,9,14-16]. Many studies did not do an analysis of
positive results among all participants and rather only evaluated those
participants who finished the course of treatments. This effect may have
skewed the results to look more favorable since subject dropouts often are
those who are not responsive to treatment; such an intent-to-treat analysis was
not uniformly done in all of the studies. Thus, their findings are concerning and
could impact the results of the meta-analysis as well. If bias existed, it would
have a great impact on the interpretation of the meta-analysis. Most of the
studies focused on the improvement of erectile function after LI-ESWT.
Nevertheless, the potential impact of factors related to ED, such as age,
hypertension, diabetes, hyperlipidemia, ED severity and coronary artery
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disease, are not discussed [8,16,17]. The meta-analysis showed that the IIEF
of patients in the mild and severe ED group increased significantly after
LI-ESWT (p< 0.05); the patients with moderate erectile dysfunction did not
show a significant increase in IIEF (p = 0.49). The Lu et al study showed that
the IIEF of patients in the mild ED group increased significantly after LI-ESWT
(MD: 2.86; 95% CI, 1.54–4.19; p < 0.0001); the patients in the severe and
moderate groups did not show a significant increase in IIEF (p = 0.30 and p =
0.49)[29]. However, the Lu et al study did not discuss the real correlation
between LI-ESWT and ED severity, neither do other studies. The possible
reasons for the difference between our studies and the Lu et al study and the
treatment effect difference among different degrees of ED severity may be the
insufficiency of the patient samples. In addition, aging is also related to ED
severity, and might be responsible for cytokine release through LI-SWT.
Indeed, the angiogenic and neurogenic response to vascular endothelial
growth factor stimulation is attenuated in the aged mouse brain as a result of
reduced vascular endothelial growth factor receptor activity [31]. This suggests
that younger age is also an enhancing factor for the clinical response of
LI-SWT through angiogenic cytokines inducing vasodilation and angiogenesis.
Thus the efficacy is deteriorated in elderly patients. In addition, our
meta-analysis includes trials that combined other health conditions that
conceivably seriously impacted our analysis and conclusions. Additional
studies and a longer duration of treatment are needed to establish whether
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therapeutic efficacy is positively correlated with the severity of ED and other
health conditions.
Our study also had increased heterogeneity (I2 =77.3%). The studies by
Chitale et al[15], Fojeki et al[11], Olsen et al[8] and Poulakis et al [13]
concluded that the IIEF did not increase significantly in the treatment group
compared with the control group ( p ＞ 0.05). The remaining fives RCTs
reported that the IIEF increased significantly in the LI-ESWT group compared
with the control group [9,10,14,16,17]; the p value was <0.05. One possible
cause for this heterogeneity could be treatment regimen and subject selection.
The study published by Fojecki et al [11] showed minimal difference between
the treatment and sham groups, which can be explained by the variation in
treatment protocol. Fojecki et al [11] used a total of 6,000 treatment shocks
over 10 weeks, whereas all other studies used 18,000 treatment shocks over 9
weeks. Conversely, Srini et al [9] described a greater average treatment effect
compared with all other treatment groups, which might be explained by their
subject selection. The study by Srini et al is the only one that screened men by
ultrasound for vasculogenic ED; thus, they might have selected study
participants who were more apt to respond to LI-ESWT [9].
The future of LI-ESWT research should focus on 2 directions, including basic
science and clinical studies. Extensive basic research is mandatory to
understand the mechanism of action of LI-EWST. Today various devices are
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available in the market based on electrohydraulic, electromagnetic and
piezoelectric generators. Each device has a distinct treatment protocol.
Additional studies are required to compare the different devices and protocols.
Multicenter, well-performed clinical trials are urgently needed to optimize
shock wave ED treatment. Future research may be able to define the
modifications needed in the treatment plan to improve its efficacy and
durability.

Conclusion
In this meta-analysis of randomized controlled trials evaluating the effect of
LI-ESWT on ED, the improvement in IIEF-EF scores was statistically
significant for men who underwent LI-ESWT compared with those who
underwent sham therapy. From our review, LI-ESWT may have the potential to
be the first-line noninvasive therapy for patients with ED in the near future.
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Figure. 1 Flow diagram for study selection. - The search terms were shock
wave AND (erectile OR IIEF OR EHS). 52 records were enrolled. After review,
18 studies about low-intensity extracorporeal shock wave treatment and
erectile dysfunction were included. Nine were randomized controlled trials and
were included in the meta-analysis.

ED = erectile dysfunction; LI-ESWT =

low-intensity extracorporeal shock wave treatment; RCT = randomized
controlled trial.
Figure. 2 Although some studies did not prove that low-intensity extracorporeal
shock wave treatment (LI-ESWT) could increase International Index of Erectile
Function (IIEF), the meta-analysis results showed that LI-ESWT could improve
IIEF significantly (mean difference [MD]: 2.54; 95% confidence interval [CI],
0.83–4.25; p=0.004).
Figure. 3 The Erection Hardness Score (EHS) increased significantly (RD:
0.46; 95% CI, 0.04–0.88; p=0.03) at 1 month after treatment. Three months
later, EHS slightly decreased but still improved with statistical significance (RD:
0.16; 95% CI, 0.03–0.28; p = 0.01).
Supplementary figure. 1 LI-ESWT improved the IIEF significantly overall in the
treatment groups used the Omnispec ED 1000(MD: 4.14; 95% CI, 0.87–7.42;
p= 0. 01) and that used the Duolith® SD1 (MD: 2.7; 95% CI,1.30–4.10; p= 0.
0002).

22
Page 22 of 41

Supplementary figure. 2 There were nine randomized controlled studies
included in our meta-analysis. The quality of studies was assessed with the
Cochrane Collaboration’s tool. This revealed that 44.4% of the studies had an
unclear risk of bias in randomization, and only 33.3% of studies had good
blinding for both patients and doctors.
Supplementary figure. 3 Subgroup analysis: The studies that assessed the
IIEF at 1 month did not reveal a significant improvement (MD: 2.06; 95% CI,
-0.84–4.96; p= 0.16). Four other studies, however, assessed IIEF at 3 months
after treatment and found that the IIEF increased significantly (MD: 4.15; 95%
CI, 1.40–6.90; p =0.003).
Supplementary Figure. 4 The meta-analysis showed that the IIEF of patients in
the mild and severe ED group increased significantly after LI-ESWT (MD: 2.86;
95% CI, 1.54–4.19; p < 0.0001) and (MD: 2.78; 95% CI, 0.12–5.44; p= 0.04).
The patients in the moderate groups did not show a significant increase in IIEF
(p = 0.49).
Supplementary figure. 5 The patients in the group of ED improved significantly
in IIEF (MD: 3.13; 95% CI, 0.29–5.97; p = 0.03). The patients in the group of
ED with other health conditions had no significant improvement in IIEF (p =
0.07).
Supplementary figure. 6 The IIEF of patients in the group with LI-ESWT plus
phosphodiesterase type 5 inhibitors improved more significantly (MD: 4.41;
95% CI, 2.25–6.58; p <0.0001).
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Supplementary figure. 7

The improvement of IIEF was better for the group

with EFD 0.09 mJ/ mm2 compared with EFD 0.1–0.2 mJ/mm2, [MD]: 2.86;
95% [CI], 1.54–4.19; p < 0.0001).
Supplementary figure. 8 The studies delivering the greater number of shock
waves per treatment resulted in an increased IIEF (MD: 5.11; 95% CI,
3.18–7.05, p < 0.0001).
Supplementary figure. 9 The studies with total course of treatment <6 wk
revealed significant IIEF increase (MD: 3.73; 95% CI, 0.54–6.93; p = 0.02)
versus studies with longer courses of treatment (9 wk).
Supplementary figure. 10 The studies delivering the greater total number of
shock waves (≥18000 pulses,) reported a significant increase in IIEF (MD: 2.95;
95% CI, 1.30–4.6, p = 0.0005) compared with the studies delivering fewer
shock waves.

24
Page 24 of 41

Table 1 Current studies of low-intensity extracorporeal shock wave treatment for erectile dysfunction patients
Study

Year of

Device

Disease

PDE5-I

publication

Energy

No. of

Total

Evaluation

P value

density

pulses

treatment

tools

of

mj/mm2

each

for

ED

week

courses,wk

Follow-up,mo

Outcome

IIEF

after
LI-ESWT

Poulakis[13]

2006

WOLF

ED+PD

NO

0.17

2000

5

IIEF-5

0.205

1,3,6

NO

Zimmermann[14]

2009

STORZ

ED+CPPS

NO

0.25

3000

4

IIEF

0.034

1,3

Effective

Chitale[15]

2010

NA

ED+PD

YES

NA

3000

6

IIEF, GAQ

0.249

3,6

NO

IIEF, EHS,

1

Penile
Vardi [16]

2012

ED1000

ED

NO

0.09

1500

9

blood flow

0.0322

IIEF-ED,
Yee[17]

2014

ED1000

ED

NO

0.09

1500

9

EHS

1
0.001

IIEF-5,
Olsen[8]

2015

STORZ

ED

NO

0.15

3000

5

EHS

2015

ED1000

ED

NO

0.09

3000

6

EHS,

Effective
1,3,6

0.67

IIEF-EF,
Srini[9]

Effective

NO
1,3,6,9,12

0.0001

Effective
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CGIC
IIEF-EF,

1

EHS,
CGIC,
FMD,
Kitrey[10]

2016

ED1000

ED

YES

0.09

1500

6

MCID

0.005

IIEF-EF,

Effective
2,4

EHS,
SQOL-M,
Fojecki[11]

2017

WOLF

ED

NO

0.09

600

10

EDITS

CGIC = Clinical Global Impression of Change; ED = erectile dysfunction; PDE5I=phosphodiesterase

0.902

NO

type 5 inhibitor; EDITS = Erectile Dysfunction

Inventory of Treatment Satisfaction; EHS = Erectile Hardness Score; GAQ = Global Assessment Questionnaire; IIEF = International Index of Erectile
Function; LI-ESWT = low-intensity extracorporeal shock wave treatment;NA = not available; PD = Peyronie’s disease; SEP = Sexual Encounter Profile;
CPPS= Chronic Pelvic Pain Syndrome; MICD= Minimal clinically important difference; FMD= Flow-mediated dilatation; SQOL-M= Sexual Quality of
Life-Men，
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Fig 1

Flow diagram (blank).png
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Fig 2 RCT1Forest plot.png
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Fig 3 EHSForest plot1.png
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Supplement fig 1 Forest plot.png
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supplemental Fig 10 Total treatment shocks Forest plot.png

32
Page 32 of 41

supplemental Fig 2

Risk of bias summary.png
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supplemental Fig 3 1V3Forest plot1.png
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supplemental Fig 7

EFDForest plot1.png
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supplemental Fig 8 pulseForest plo1t.png
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supplemental Fig 9

total couresForest plot1.png
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Supplementary fig 4.png
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supplementary figure 5.png
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supplementary figure 6 .png
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