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score and visual analogue score (VAS) were 
recorded and re-evaluated at 6 months. The 
patient and assessor were unaware of the 
treatment type. Standard nonparametric 
tests were used for the statistical analysis.

 

RESULTS

 

A full set of outcome data was obtained for 
16 patients in the intervention group and 20 
in the sham/control group (mean age 58 and 
60 years, respectively, mean duration of 
symptoms 15 and 33 months). There was no 
significant difference in the mean change 
between the control and intervention groups 
on any outcome measure. There were 
improvements in the mean (

 

SD

 

) dorsal and 
lateral angle, of 5.3 (11.66)

 

°

 

 and 3.5 (17.38)

 

°

 

 
in the control group, and a deterioration of 

0.9 (16.01)

 

°

 

 and 0.9 (15.56)

 

°

 

 in SWT group. 
Mean improvements in curved and straight 
lengths were 0.2 (0.58) and 0.1 (0.8) cm in the 
control and mean reductions of 0.1 (0.9) and 
0.1 (1.49) cm in the SWT group. The mean 
changes in the IIEF and VAS scores were 0.1 
(3.32) and 

 

−

 

0.8 (1.77) for control and 0.56 
(2.6) and 

 

−

 

1.05 (1.79) for SWT group.

 

CONCLUSION

 

There were no significant differences in 
changes of variables in Peyronie’s disease 
treated with short-term SWT.
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OBJECTIVE

 

To assess the role of extracorporeal shock 
wave therapy (SWT), in a prospective 
randomized controlled trial, comparing 
limited SWT vs sham therapy in men with 
Peyronie’s disease.

 

PATIENTS AND METHODS

 

In all, 36 men were randomized to six 
sessions of SWT or sham treatment. 
Geometrical measurements of penile 
length and deformity, and the abridged 
International Index of Erectile Function (IIEF) 

 

INTRODUCTION

 

Shock wave therapy (SWT) has been used to 
treat Peyronie’s disease (PD) since 1989, but 
the role and duration of SWT in men with PD 
remains unclear. The results have been 
favourable, with overall improvements 
reported of 54–72% [1–5]. However, there 
have been no controlled trials to provide 
robust evidence for or against the role of SWT, 
and only one case-control study with positive 
results [6]. Despite several published reports 
of men with PD benefiting from SWT, 15–20% 
of patients report spontaneous resolution/
improvement of the disease without 
treatment. These latter data is derived from 
historical studies [7–9], which included no 
objective measurement of disease severity.

PD can affect men of any age and results in 
angulation on erection, with an unsightly 
appearance and which can also make sexual 
intercourse difficult, painful or almost 
impossible. Consequently, it has a significant 
negative impact on psychological status of 
these men, with up to half showing clinically 
meaningful depression requiring medical 
therapy [10].

Various medical and surgical treatment 
options have been described, with varying 
success rates, but none of the studies has 
compared treatment outcomes with the 
natural course of the disease. We present the 
results of the first prospective randomized 
controlled trial (RCT) comparing SWT with 
sham therapy.

 

PATIENTS AND METHODS

 

Ethics committee approval for the study 
was granted in January 2005. Men with 
symptomatic PD were seen in the Andrology 
outpatients’ clinic. A preliminary assessment 
involved a clinical history, focused physical 
examination followed by artificial induction 
of erection using an intracavernous injection 
with prostaglandin E1. Systematic geometric 
measurements of penile deformity, including 
angle/angles (dorsal/ventral/lateral) of 
deformity and penile lengths (straight and 
curved) were conducted, using an angle 
measure and a ruler. A flexible pipe cleaner 
was used to record actual shortening or 
lengthening. The penile deformity was 
documented with a clinical photograph. We 
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used the abridged version of the International 
Index of Erectile Function (IIEF) to assess 
concomitant erectile dysfunction (ED), a 
visual analogue scale (VAS) for pain, and the 
Global Assessment Questionnaire (GAQ) for 
the effect of penile deformity on quality of 
sexual life. The pre-treatment GAQ posed to 
the patient was as follows: ‘Has the overall 
quality of your sex life been significantly 
affected by the quality of erections and the 
penile deformity?’, and the GAQ after 
treatment was: ‘Has there been any 
significant change in the overall quality of sex 
life pertaining to the quality of erections and 
penile deformity?’

Patients were given a patient information 
sheet to read for a week before they would 
agree/disagree to participate in the trial. After 
obtaining informed consent for the trial, they 
were randomized using computer generated 
numbers to receive SWT or sham treatment 
(control group) and were invited to 
participate in the trial if they fulfilled the 
following criteria: Stable penile deformity 
secondary to PD affecting their ability to 
perform sexual intercourse and/or quality of 
life due to penile angulation; recent onset of 
painless deformity of the penis on erection, 
and stable for 

 

>

 

6 months; pain and/or 
angulation of the penis on erection; difficult 
intercourse due to penile curvature, and 
partner dissatisfaction; a degree of ED 
(partial) associated with penile deformity; 
palpable plaque along the penis with penile 
deformity; aged 

 

>

 

18 years. The exclusion 
criteria were: congenital curvature of the 

penis; previous treatment for PD (surgical/
medical); patient on warfarin; patient with 
total ED in need of therapy for ED.

Treatment was commenced a week after 
randomization. Six treatment sessions of 
either SWT or sham therapy were delivered at 
one per week for 6 weeks. Each session lasted 
for 12 min when 3000 SWs were delivered at 
level 25 (38 MPa) for the SWT group and same 
number of SW were delivered to those in the 
sham group but at level 0, with the SW 
generator still making the same clicking noise 
as during real SWT. It was clearly explained to 
the patients in the information sheet that 
they would hear the noise irrespective of 
which group they were in, and as such were 
unaware of the type of treatment they 
received, as the treatment procedure 
otherwise was exactly the same. All patients 
were fully evaluated at 6 months after 
treatment using the same objective and 
subjective tools. The assessor was also 
unaware of the type of treatment rendered 
until after completing the assessment. Only 
the technician operating the SW generator 
was aware of the type of treatment an 
individual patient had, after opening the 
envelope containing the random number 
indicting real or sham treatment.

The primary outcome measures were the 
difference in the angle of deformity (mean 
change from before to after treatment, dorsal 
and/or lateral), and the difference in IIEF score 
before and after treatment. The secondary 
outcome measures were the difference in VAS 
before and after treatment and the difference 
in the response to the GAQ.

It was hypothesized that SWT (active 
treatment) might lead to some alterations in 
the various physical aspects of the penile 
deformity, i.e. the angle of deformity, penile 
length and plaque size. Sexual function was 
expected to show some change (reflected in 
the IIEF score and response to the GAQ), 
and in those with persistent pain on 
erection, a possible reduction in the VAS, as 
described in previous studies, was expected 
after SWT.

None of these changes were expected in the 
sham treatment arm, based on the natural 
history of the disease; the physical 
deformities were expected to remain 
unchanged after they had been stable for 

 

>

 

6 
months. Those patients with their disease 
process still not stable were excluded from the 

study, as per the exclusion criteria, thereby 
eliminating the chance of spontaneous 
resolution/improvement in the sham group.

The study sample size was determined to 
detect a between-group difference in the 
mean change in angle of deformity of 5.8

 

°

 

 
and a difference in the means of 4 on the IIEF 
score (assuming a 

 

SD

 

 of an individual’s change 
in IIEF of 5 and normal data) with 80% power, 
hence 50 patients were needed in each 
treatment arm.

A 

 

t

 

-test (for normally distributed data) or 
Wilcoxon Mann–Whitney test were used to 
compare outcomes between groups and 
provide a sensitivity analysis, as the available 
data were insufficient to make an assumption 
that the changes would be normally 
distributed. Fisher’s exact test was used to 
compare the outcome measures between 
groups.

 

RESULTS

 

In all, 39 men were recruited over 18 months; 
36 were randomized to six sessions of SWT or 
sham treatment, with three withdrawals after 
recruitment (one before randomization and 
two afterward). Sixteen men received SWT 
and 20 acted as controls. The mean (range) 
age was 59 (28–77) years and the mean 
duration of symptoms was 24 (6–120) 
months; 19, 11 and eight men had symptoms 
for 

 

<

 

1, 1–2 and 

 

>

 

2 years. All men had a 
palpable plaque, visible on ultrasonography 
but none of the plaques were calcified. Plaque 
size varied from 5 to 45 mm in maximum 
dimension. Thirteen men had distal flaccidity. 
Sixteen men were on phosphodiesterase-5 
inhibitors (PDE-5i) for partial ED. Fourteen 
men had some pain on erection despite a 
long-standing stable deformity. Varying 
degrees of dorsal, lateral and combined 
dorso-lateral (18) deformities were recorded 
before SWT (Fig. 1) but there was no ventral 
deformity.

A full set of outcome measures were obtained 
for 16 patients in the SWT and 20 in the 
control group. The mean (

 

SD

 

) age in the SWT 
group was 57.8 (8.0) years and in the control 
group was 60.0 (10.5) years. Patients in the 
SWT group had a mean duration of symptoms 
of 14.9 (8.4) months, vs 32.3 (28.0) months in 
the control group.

There were substantial mean differences in 
pretreatment dorsal and lateral angles 

 

FIG. 1. 
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(Table 1) so changes before and after 
treatment were compared between groups 
for all outcome measures. There was no 
significant difference in the mean change 
between groups for any outcome measure 
using either the 

 

t

 

-test (which assumes the 
data are normally distributed) or the 
nonparametric Wilcoxon-Mann–Whitney test 
(Table 1).

Six of 20 men (30%) in the control group and 
five of 16 (31%) in the SWT group (

 

P

 

 

 

=

 

 1.0, 
Fisher’s exact test) reported improvements on 
the GAQ questionnaire, although one of each 
group reported worsening; 13 from the 
control group described no change in their 
penile deformity or quality of erections, 
and 10 from the SWT group claimed no 
change.

There were improvements in the mean (

 

SD

 

) 
dorsal and lateral angle of 5.3 (11.66)

 

°

 

 and 3.5 
(17.38)

 

°

 

 in the control (Fig. 2a, Table 1) and a 
deterioration of 0.9 (16.01)

 

°

 

 and 0.9 (15.56)

 

°

 

 
in SWT group (Fig. 2b, Table 1), respectively. 
The overall distribution of change in the 
dorsal angles between the groups varied 
between 

 

+

 

20 and 

 

−

 

20

 

°

 

. Mean improvements 
in curved and straight lengths were 0.2 (0.58) 
and 0.1 (0.8) cm in the control and mean 
reductions of 0.1 (0.9) and 0.1 (1.49) cm in the 
SWT group. The mean changes in the IIEF and 
VAS scores were 0.1 (3.32) and 

 

−

 

0.8 (1.77) for 
the control and 0.56 (2.6) (Figs 3a,4a) and 

 

−

 

1.05 (1.79) for SWT group (Figs 3b,4b). Plaque 
size remained unchanged in most patients 
from both groups, worsened in two from the 
sham group, and one from each group 
developed a new plaque in place of the 
original one that had resolved. Four of 16 
(25%) men from SWT group and three of 20 

(15%) from sham group had a reduction in 
their plaque size on ultrasonography at the 
end of six treatment sessions. There were no 
significant complications of treatment in any 
patient. Two patients from the SWT group 
noticed superficial bruising at the site of SWT 

on the penile shaft, which was self-limiting 
and required no analgesia. All trial patients, 
once enrolled, completed their treatment with 
no withdrawals during the treatment period 
up to the 6 monthly follow-ups.

The SWT group were analysed to examine the 
effect of SWT; the duration of symptoms was 

 

≤

 

12 months in three and 

 

>

 

12 months in 13. 
Only four patients were aged 

 

≤

 

59 years (mean 

 

FIG. 2. 

 

Changes in the dorsal angles after 

 

a

 

, sham 
(control) therapy and 

 

b

 

, SWT.
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TABLE 1 

 

Positive change indicates an improvement

 

Outcome

Pre-treatment 
Mean (

 

SD

 

)
Post-treatment 
Mean (

 

SD

 

) Change (

 

SD

 

)
Difference
(95% CI)

p value
(t test)

P value
(WMW)

Control 
n 

 

=

 

 20
Intervention
n 

 

=

 

 16
Control 
n 

 

=

 

 20
Intervention
n 

 

=

 

 16
Control 
n 

 

=

 

 20
Intervention
n 

 

=

 

 16 I – C
Dorsal* 33.3 (15.9) 24.9 (11.9) 28.0 (12.8) 25.8 (12.6) 5.3 (11.6)

 

−

 

0.9 (16.0)

 

−

 

6.2 (

 

−

 

15.6, 3.2) 0.190 0.539

Lateral* 23.7 (20.6) 20.0 (15.3) 20.2 (18.5) 20.9 (16.5) 3.5 (17.4)

 

−

 

0.9 (17.4)

 

−

 

4.4 (

 

−

 

15.7, 6.9) 0.438 0.648
Straight 11.3 (1.4) 11.1 (1.9) 11.4 (1.7) 11.0 (2.0) 0.1 (0.8) 0.0 (1.5)

 

−

 

0.1 (

 

−

 

0.9, 0.7) 0.762 0.789
Curved 14.6 (2.3) 14.3 (2.3) 14.7 (2.0) 14.2 (2.2) 0.2 (0.6)

 

−

 

0.1 (0.9)

 

−

 

0.3 (

 

−

 

0.8, 0.2) 0.299 0.604
IIEF 15,6 (7.9) 19.3 (6.1) 15.7 (7.5)

 

19.9

 

 (4.8) 0.1 (3.3) 0.6 (2.6) 0.5 (

 

−

 

1.6, 2.5) 0.652 0.249
VAS* 1.2 (2.3) 1.5 (2.3) 0.4 (0.7) 0.5 ( 0.8) 0.8 (1.8) 1.1 (1.8) 0.3 (

 

−

 

1.0, 1.5) 0.679 0.539

 

*Dorsal, Lateral and VAS change calculated so that positive change is an improvement, and positive difference indicates Intervention better than Control.

 

FIG. 3. 

 

Changes in the IIEF in 

 

a

 

, sham (control) 
therapy, and 

 

b

 

, SWT.
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age) and 12 were 

 

>

 

59 years. With up to 26 
angles of deformity noted in 16 patients, 17 
angles were 

 

≤

 

30

 

°

 

 while nine were 

 

>

 

30

 

°

 

. Of 
the 16 patients, three admitted to having 
PDE-5i therapy for ED, four had distal 
flaccidity, whereas seven had painful 
erections. SWT led to a marginal objective 
improvement with no subjective sense of 
well-being in nine of the 16 patients, a mixed 
response in two and deterioration in one. Four 
of the 16 patients noticed a significant 
improvement on both subjective and 
objective fronts; all of them were aged 

 

≤

 

59 
years, three had symptoms for 

 

>

 

12 months 
and four of five angles were 

 

≤

 

30

 

°

 

.

 

DISCUSSION

 

It is thought that in 

 

≈

 

20% of cases PD 
improves with no treatment, but in the 
remainder the disease is static or deteriorates 
with time. Apart from surgery, no treatment 

has been shown to definitely help the latter 
group of patients, except for evidence for 
some improvement after limited (6 weeks) of 
SWT [1,11–15]. There was no significant 
influence of SWT on plaque size [16] but 
benefits of SWT for pain in men with PD have 
been reported [17]. However, the effect of this 
treatment on the physical aspect of deformity 
(angulation/shortening) and its effect on 
sexual quality of life have not yet been 
studied.

Subgroup analysis from some of the previous 
case series [18] showed that the best 
outcomes after SWT were in relatively 
younger men (

 

<

 

55 years) with milder penile 
curvatures (

 

<

 

30

 

°

 

). A degree of success in 
improving pain and penile curvature has also 
been reported for the combination of SWT 
with peri-lesional injection of a calcio-
antagonist [19,20] or high-dose oral vitamin E 
[21].

PD is not uncommon, with a reported 
prevalence of up to 3.2% [22], but we found 
that recruitment was slow and difficult, due 
to stringent inclusion/exclusion criteria, 
thereby avoiding patients in an early/unstable 
state when the natural history remains largely 
unclear and unpredictable. Most patients with 
chronic stable disease and deformity had an 
altered body image, leading to a compromised 
quality of life, in particular with their sex life; 
the general inclination was for a noninvasive 
non-surgical treatment option, and 
reluctance for surgery as the first option. 
Hence it was not difficult to persuade them to 
participate in the trial, with total compliance 
and willingness to continue with the SWT 
even after completing trial, hoping to achieve 
maximum satisfaction/improvement from 
this treatment.

The evidence available for the role of SWT 
in PD so far has been in the form of 
retrospective/prospective observational 
studies. To our knowledge, the present study 
is the first RCT comparing the outcome of 
limited SWT and sham therapy in PD, with 
outcome measures based on accurate 
geometrical measurements of the penile 
deformity, and its primary objective being to 
assess the outcome of SWT in PD.

We found no evidence that limited SWT over 6 
weeks was effective in changing any of the 
outcome variables. One of the main 
limitations of this trial was the small sample 
size, which might be responsible for the 

negative results; however, none of the 
observed differences seemed to be in the 
‘right’ direction, so it is unlikely that we have 
‘missed’ a positive result. Improvements in the 
dorsal and lateral angles in the sham group 
could be attributed to the natural history 
of PD, showing resolution, albeit late, but 
the deterioration in the angles in the SWT 
group was too small to remotely suggest 
detrimental effects of SWT in these patients. 
The trial was not large enough to achieve the 
intended power, but showed no evidence that 
SWT was any better than sham treatment. 
The CIs were wide for the between-group 
difference for every outcome measure 
(Table 1), so this study cannot be totally 
conclusive and a larger, better powered study 
could possibly provide the statistical 
significance of what currently appear to be 
clinically significant changes in various 
outcome measures in individual cases from 
both groups. Subgroup analysis of the 
patients from the SWT group showed an 
overall better outcome in younger patients 
with a relatively milder degree of curvature. 
The sham group ironically had an 
improvement in the angle of deformity and 
penile length, but this is most likely to be an 
erroneous result. The mean changes in the IIEF 
and VAS were better in the SWT group but 
were not statistically significant. Based on our 
results, SWT cannot be recommended for 
treating PD, but a trial of longer-term 
treatment with SWT (12–18 weeks) using a 
larger sample in a randomized controlled 
setting might show positive results, and 
this might be worth exploring with a further 
study.

In conclusion, there was no significant change 
in variables in PD treated with short-term 
SWT. RCTs using longer-term SWT in more 
patients are needed to fully explore the role of 
SWT in men with PD. Until then, surgery will 
remain the mainstay of treatment for this 
desperate group of men.
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FIG. 4. 

 

Changes in the VAS in 

 

a

 

, sham (control) 
therapy, and 
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 SWT.
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