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ABSTRACT

Background and Purpose: To assess in a prospective study whether shockwave therapy (SWT) is effective as
a first-line treatment for Peyronie’s disease.

Patients and Methods: Forty patients with previously untreated Peyronie’s disease underwent SWT with
the Epos overhead-module device (Dornier). The pain severity (visual analog pain scale [VAS] 0–5), the de-
gree of penile angulation after vasoactive drug injection, plaque size by ultrasound measurement, and erec-
tile dysfunction (IIEF score) were assessed prior to and after treatment. Of the 40 patients, 7 underwent two
sessions and the rest three sessions. The time interval between treatments was 2 weeks. At a power level of 2
to 5 (mean 4), a maximum of 3000 shockwaves per plaque per treatment were applied. The mean follow-up
was 12 months.

Results: All patients completed the protocol. The tolerance and safety were excellent. Of the 25 patients
with pain on erection, 12 (48%) noticed relief after the first session, while 9 more were pain free at the end
of the treatment (VAS reduction 2.8; P � 0.0001, and 2; P � 0.001, respectively). For 25 patients (62.5%), an
improvement in penile angulation �20° was observed, with a mean reduction of 35° (range 20°–60°) (P �
0.001). No significant change in plaque size was noted. Among 28 patients with erectile dysfunction, 18 (64.2%)
had a marked increase in erection quality (IIEF score change: �4 for 10 patients, �6 for 4 patients, �8 for
2 patients, �9 for 2 patients).

Conclusion: Our results support SWT as an effective and safe first-line treatment for Peyronie’s disease.

INTRODUCTION

PEYRONIE’S DISEASE was named after François de la
Peyronie, who described the disease in detail in 1743.1 De-

spite the long time that has elapsed since this description, the
etiopathology of the disease remains unclear.2 Consequently,
definitive causal treatment is lacking, with all treatment options
being symptom related.2

Bellorofonte and associates3 and Butz4 presented the first re-
sults of extracorporeal shockwave therapy (SWT) for Pey-
ronie’s disease. Subsequent studies were conducted with dif-
ferent types of lithotripters having variable effectiveness
regarding pain alleviation, decrease of penile curvature, or im-
provement of sexual function.5–18

In the majority of these trials, various types of conservative
treatment with limited or suboptimal results had preceded SWT.

Although it is generally accepted that medical therapy is re-
quired in the early inflammatory, painful stage of the disease,
there is no clear indication as to when other noninvasive or
semi-invasive procedures have to be initiated. Furthermore, the
question of whether conservative therapy is needed for nonre-
sponders to drug therapy and for patients with calcified plaques
who do not want surgery remains unanswered.

We present the results of a pilot study using SWT as a first-
line treatment for patients with previously untreated Peyronie’s
disease.

PATIENTS AND METHODS

Forty patients with a mean age of 58.7 years (range 43–76
years) having previously untreated Peyronie’s disease present for

12nd Department of Urology, Sismanoglio Hospital, University of Athens, Athens, Greece.
2Andrological Institute, Athens, Greece.



a mean of 8 months (range 3–16 months) received SWT in a
prospective study. Disease diagnosis was made from the patient’s
symptoms and physical examination. All patients were informed
in detail about the therapeutic options for Peyronie’s disease, and
a signed consent form for SWT was obtained in every case.

The initial assessment involved administering the Interna-
tional Index of Erectile Function (IIEF) (Table 1) and a pain
symptom score with a visual analog scale (VAS) on which 0
equaled no pain and 5 severe pain. Of these patients, 25 re-
ported painful erections with a mean score of 3.29, and 28 had
an IIEF score �18. Erection was achieved in all patients with
an intracavernously injected angiodilating agent (alprostadil;
Caverject, Pharmacia & Upjohn). The dose was titrated for each
patient from 2.5 �g in 2.5-µg increments until a normal erec-
tion was achieved. The penis was then photographed and the
penile angle measured with a goniometer by a urologist differ-
ent from the one applying the treatment. The mean measure-
ment was 45° (range 20°–68°). The size and site of the plaque
were measured, the size being confirmed by ultrasonography.

Shockwaves were applied with a Dornier Epos Ultra Device
having a joint arm for the therapy head that made it easy to
move. The ultrasound system was equipped with a 7.5-MHz
scanner for detecting the plaques and an isocentric-locating arm
mounted on the therapy head. Palpation and ultrasonography
were combined to locate the plaque. Of the 40 patients, 7 un-
derwent two sessions and the rest three sessions. The time in-
terval between treatments was 2 weeks. At a power level of 2
to 5 (mean 4), a maximum of 3000 shockwaves were applied
per plaque per treatment.

The effect of SWT was evaluated by comparing the pain
scores, IIEF scores, physical examination, and angle measure-
ment on the photographs prior to and after treatment comple-
tion. Statistical analysis was performed with Student’s t-test.
Significance was set at P � 0.05

RESULTS

All patients completed the protocol. The follow-up was at
least 3 months (mean 12 months).

Patient tolerance during the session was excellent. The mean
VAS for pain during SWT was 0.65 (range 0–2). No signifi-
cant side effects were observed. Two patients experienced pe-
nile bruising at the entry point of the shockwaves that disap-
peared within 48 hours. One patient had minor urethral
bleeding.

Immediately after the first session, 12 patients (48%) with
previous erectile pain noted a marked improvement, the mean
reduction of the VAS being 2.8 (P � 0.0001) (Table 2). Nine
more patients (36%) showed remission after the last treatment
(score reduction 2; P � 0.001). This effect was sustained dur-
ing follow-up. Eight patients (20%) showed complete remis-
sion of penile deviation. The deviation angle decreased �20°
in 17 patients (42.5%), with a mean reduction of 35° (range
20°–60°) (P � 0.001). Nine patients (22.5%) without a decrease
in penile deviation subjectively thought that the plaque was
smoother. No penile-angle deterioration was noted among the
patients throughout the follow-up.
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TABLE 1. INTERNATIONAL INDEX OF ERECTILE FUNCTION (IIEF-5) QUESTIONNAIRE AND RESPONSE OPTIONSa

Over the past six months:

1 How do your rate your Very low Low Moderate High Very High
confidence that you would get and
keep an erection?

1 2 3 4 5
2 When you had erections with Almost A few times Sometimes Most times Almost
sexual stimulation, how often never/never (much less than (about half the (much more always/always
were your erections hard enough half a time) time) than half the
for penetration? time)

1 2 3 4 5

3 During sexual intercouse, how Almost A few times Sometimes Most times Almost
often were you able to maintain never/never (much less than (about half the (much more always/always
your erections after you had half a time) time) than half the
penetrated (entered) your partner? time)

1 2 3 4 5

4 During sexual intercourse, how Extremely Very difficult Difficult Slightly Not difficult
difficult was it to maintain your difficult difficult
erection to completion of
intercourse?

1 2 3 4 5

5 When you attempted sexual Almost A few times Sometimes Most times Almost
intercouse, how often was it never/never (much less than (about half the (much more always/always
satisfactory for you? half a time) time) than half the

time)
1 2 3 4 5

aThe IIEF-5 score is the sum of the ordinal responses to the five items; the score can range from 5 to 25.



Among the 28 patients with erectile dysfunction, 18 (64.2%)
had a marked increase in erection quality. This was confirmed
by a significant increase in the IIEF score (�4 for 10 patients,
�6 for 4 patients, �8 for 2 patients, �9 for 2 patients). All of
these 18 patients had received three sessions of SWT. For the
overall population, the benefit to erection was marginally sig-
nificant statistically (P � 0.06). After this SWT protocol, 9 of
the 40 patients reported that the results were not what they de-
sired and requested another type of treatment.

Ultrasonographic measurements of the plaque were unreli-
able: there was no correlation between the change in plaque
size and any symptomatic improvement. In addition, ultra-
sonography did not detect seven plaques that remained easily
palpable.

DISCUSSION

Various treatment methods, both medical and surgical, have
been described for Peyronie’s disease, but none has been entirely
satisfactory.2 Shockwave therapy for this purpose was first de-
scribed in the 1980s, and several studies have evaluated its effi-
cacy.3–18 In all these studies, SWT followed the use of different
types of conservative treatments; i.e., it was a second-line treat-
ment option for medically refractory disease. Lebret and col-
leagues5 proposed SWT as a first-line treatment, but as only 64%
of their patients had had no previous treatment, and their results
were mixed with those from the rest of the patients, only infer-
ences could be drawn about SWT as a first-line treatment.

We have been using SWT as a first-line option for patients
who present with Peyronie’s disease and have received no prior
treatment. Our results suggest that such use of SWT is safe and

effective. During the follow-up, 84% of patients remained pain
free, 62.5% experienced reduction of the penile curvature, and
64.2% had their sexual function improve.

Although minor trauma and an altered immune response to
it is thought to be the underlying pathophysiologic mechanism
of Peyronie’s disease, the true etiopathology remains unclear.2

As a consequence, causal treatment does not exist. In addition,
the natural history of the disease is difficult to evaluate. Pey-
ronie’s disease traditionally has been characterized as a process
with gradual spontaneous resolution. However, it seems that in
most cases, it remains unchanged or has a progressive course.19

Disease duration at presentation �2 years is associated with a
lack of spontaneous resolution.19

The symptoms and signs of Peyronie’s disease can be sum-
marized into an early and a late phase. A patient in an early
phase typically presents with a nodule or plaque, painful erec-
tion, penile deformity during erection, or some combination
thereof. Late signs include a harder plaque, a stable penile de-
formity during erection, and erectile dysfunction. The cut-off
point between these two phases remains unclear. Spontaneous
improvement in pain usually occurs within 1 year, as the in-
flammation of the early acute phase is believed to settle.

Although it is generally accepted that conservative drug ther-
apy is required in the early inflammatory, painful stage of the
disease, there is no clear indication of when other noninvasive
or semi-invasive procedures have to be initiated. Overall, med-
ical therapies for Peyronie’s disease have not resulted in a re-
liable cure rate, especially for penile deformity, which proba-
bly underlines the difficulty in restoring the elasticity of the 
tunica albuginea.2 Local penile SWT has been proposed as 
topical therapy for Peyronie’s disease. However, the rationale
for this approach is not known. Experiments with SWT on
pigskin have shown that shockwaves delivered at low energies
stimulate wound healing.20

The overall success rate for SWT has been 54% to 76%.3–18

The pain disappears in all patients once the disease process sta-
bilizes, but this happens at variable time intervals after presen-
tation. The disappearance of pain almost immediately after the
start of treatment in 56%18 to 100%6 of patients in various stud-
ies is quite encouraging. In our study, the pain resolved in 84%
of the patients with the completion of treatment, and all of these
men remained pain-free during the follow-up period.

Various authors have reported that 06 to 75%7 of patients
have had improvement in their penile angulation. Our success
rate is among the highest reported in the literature. Furthermore,
20% of our patients experienced complete remission of penile
deviation. This may indicate an anti-inflammatory action or a
supportive role in the wound healing process of the shockwave
energy. Overall, we noted no significant decrease in plaque size.
In the literature, plaque size decreased in 017 to 58%11 of cases.
Data on the extent of the plaque size decrease and on the sig-
nificance of this finding are lacking. Subjective and objective
evidence of sexual function improvement are presented for
12%16 to 62%7 of patients treated with SWT in various stud-
ies. Factors such as severe penile deformity preventing inter-
course, a flail penis, psychological distress, and impaired pe-
nile vascular function contribute to erectile dysfunction.
Whether SWT is acting in all these factors needs further in-
vestigation.

We realize the difficulty in drawing conclusions from stud-
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TABLE 2. PATIENT CHARACTERISTICS AND OBJECTIVE

CHANGES FOLLOWING SWT FOR PEYRONIE'S DISEASE

Variable Mean (range) P value

Age (years) 58.7 (43–76)

Disease duration (months) 8 (3–16)

Follow-up (months) 12 (3–18)

Pain (VAS score)
Before treatment 3.29 (2.5–4.3) �0.001
After treatment 0.49 (0–2.3)

Pain (VAS score) during 0.65 (0–2)
treatment

Penile angulation (degrees)
Before treatment 45 (20–68) �0.001
After treatment 10 (0–37)

Plaque size
Before treatment 1.5 (0.8–2.6) 0.65
After treatment 1.3 (0.7–2.1)

IIEF
Before treatment 16.5 (10–1) 0.06
After treatment 18.3 (14–22)



ies such as ours. Although our protocol used objective mea-
surements of change, the number of patients was small. In ad-
dition, given that a cohort of patients with Peyronie’s disease
will naturally see improvement in their pain and curvature dur-
ing the course of the disease, the absence of a control group
limits the ability to interpret data. The mean follow-up period
in our study was slightly longer than in the reported studies,
where it ranged from 1 to 9 months.5–18 This time is consid-
ered by many experts to be too short to come to a definitive
conclusion regarding SWT in Peyronie’s disease or to offer it
as a first-line treatment.

CONCLUSION

Shockwave therapy is a useful alternative to relieve painful
erections and penile deviation in patients with otherwise-un-
treated Peyronie’s disease. The impact on erectile function should
be individually discussed with every patient. However, we be-
lieve that additional multicenter randomized studies with long-
term follow-up are needed before SWT becomes accepted as one
of the standard first-line treatments for Peyronie’s disease.
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