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Summary

The experience accumulated with low-intensity 
extracorporeal shock wave therapy (LI-ESWT) from 
international clinical trials has demonstrated its safety, 
efficacy and good tolerance in treatment of erectile 
dysfunction (ED). The aim of this retrospective study was to 
investigate the effect of LI-ESWT in patients with ED after 
bilateral nerve sparing radical surgery for prostate cancer. 
Twenty-seven patients underwent bilateral nerve sparing 
radical retropubic prostatectomy (BNSRRP) at the clinic of 
urology of the university hospital in Pleven between January 
2016 and December 2016. Twenty-one of these patients had 
pre-operative preserved erectile function (EF), as reported 
according to the International Index of Erectile Function 
(IIEF-5). Postoperatively, these 21 patients experienced a 
mild (18-21 points) impairment of EF. In 10 patients (group 
1), LI-ESWT was performed. The procedure was performed 
once a week for 6 weeks with a LI-ESWT (BTL 6000 SWT 
Topline) instrument. The reading was obtained with IIEF-5 
on the third and sixth month after the end of therapy. The 
other 11 patients (group 2) were used as a control group 
and did not receive treatment. In 5 patients in group 1, a 
recovery of EF (> 21 points) as per IIEF-5 was recorded at 
the third month after treatment. In two patients, the same 
score was recorded at the sixth month. No improvement was 
seen in three men in group 1. In the controls (group 2), a 
spontaneous EF improvement in four patients at sixth month 
was registered. Despite the small number of patients and 
their short-term follow-up, our initial results indicate that 
LI-ESWT is effective, safe and well-tolerated. It could be an 
alternative for early penis rehabilitation in patients who have 
undergone BNSRRP.
Key words: erectile function, erectile dysfunction, low 
intensity extracorporeal shock wave therapy, bilateral nerve 
sparing radical retropubic prostatectomy

Introduction

Currently, the most widely used agents for the 
treatment of erectile dysfunction (ED) after radical 
prostatectomy (RP) are 5-phosphodiesterase inhibitors 
[1, 2]. Despite their indisputable effectiveness, these 
drugs cannot correct any changes that have occurred 
in the pathophysiology of the penis after the RP [3, 
4]. This calls for finding new methods for recovering 
erectile function (EF) in these patients. As such, in the 
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recent years, wave therapy has emerged. The 
shock wave is a type of acoustic wave that carries 
certain energy and, depending on its strength, can 
cause destruction or stimulation of regenerative 
processes in tissues [5]. Mechanical transduction 
in soft tissues causes a cascade of biological 
responses [6], leading to synthesis of nitric 
oxide (NO) [7] on the one hand, and stimulating 
vascular endothelial growth factors, on the other 
hand. These factors cause neovascularization 
with subsequent improvement in blood 
circulation. Extracorporeal shock wave therapy 
was first applied in 1980 for kidney stone 
lithotripsy [8]. Since then, this method has been 
rapidly evolving, with developing devices for 
low-intensity extracorporeal shock wave therapy 
(LI-ESWT). The technique is used for treatment 
of musculoskeletal disorders [9], myocardial 
infarction [10], coronary heart disease 
[11], difficult wound healing [12], diabetic 
nephropathy [13], Peyronie’s disease [14], ED 
[15], and others.

The purpose of this retrospective study was 
to establish the efficacy and safety of LI-ESWT 
in patients with ED after bilateral nerve sparing 
radical surgery for prostate cancer.

Materials and Methods

Twenty-seven patients underwent bilateral 
nerve sparing radical retropubic prostatectomy 
(BNSRRP) in the clinic of urology at the 
university hospital in Pleven from January 2016 
to December 2016. Of these patients, only 21 had 
pre-operative normal EF (average 22.3 points), 
reported with International Index of Erectile 
Function (IIEF-5). According to IIEF-5, 22-25 
points indicate no ED, 17-21 points – mild ED, 
12-16 points – mild to moderate ED, 8-11 points 
– moderate ED, and 5-7 points – severe ED.

Patients were randomly selected and divided 
into two groups. In group 1, consisting of 
10 patients, four patients had normal EF (25 
points), three patients scored 24 points, two 
patients scored 2 points and one patient – 1 
point. All participants in this group underwent 
LI-ESWT. In group 2, consisting of 11 patients, 
four patients had normal EF (25 points), three 
patients scored 24 points, two patients – 2 points, 
and two patients – 1 point. In this group, patients 
did not receive treatment and were used as a 
control group. The distribution of patients by 
groups and by the number of IIEF-5 points is 
presented in Table 1.

The procedures were performed from the 
30th postoperative day, once a week for six 
weeks. On the first visit, blood sugar and lipid 
profile were studied. At each visit, a physical 
examination was performed and side effects 
were monitored. The readings were obtained 
with IIEF-5 on the third and sixth month after 
the end of therapy. The detailed design of the 
study is shown in Table 2. 

LI-ESWT was performed using a BTL 6000 
SWT Topline apparatus with a pressure of 1.5 bar 
and a frequency of 12 Hz. LI-ESWT was applied 
on 5 places on the penis: in the proximal, medial 
and distal part on the dorsal surface of the penis, 
as well as the left and right base of the cavernous 

body, the penis being in a stretched position. 
Each point was targeted with 600 beats, a total of 
3000 beats per procedure. All procedures were 
performed without anaesthesia in outpatient 
settings. Throughout the study period, patients 
did not use drugs that could affect their sexual 
function and were encouraged to maintain their 
normal sexual habits. The results were obtained 
with IIEF-5 on the third month and on the sixth 
month after the end of therapy.

The average age of patients was 65 years (54-
71). Patients were followed for 24 weeks, and no 
patients dropped out of the study. Five patients 
had arterial hypertension, four had diabetes 
mellitus, three were found with dyslipidemia, 

Table 1. Distribution of patients in groups according to number of points as per IIEF-5

Points 
(IIEF) Total number of patients Number of patients

Group 1
Number of patients
Group 2

25 8  4 4
24 6  3 3
23 4  2 2
22 3  1 2
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four had coronary heart disease and nine were 
smokers (up to 10 cigarettes per day).

Results

In group one, recovery of EF measured with 
IIEF-5 was registered in 70% of the patients, 
with an average score of 24 points: three patients 
scored 25 points, two patients – 24 points, one 

Table 2. Study design

Study design

Visit-1
1
week

Visit-2
2
week

Visit-3
3
week

Visit-4
4
week

Visit-5
5
week

Visit-6
6
week

Visit-7
after 3 
months

Visit-8
after 6 
months

Medical history + - - - - - - -
Physical 
examination + + + + + + + +

IIEF-5 + - - - - - + +
Therapy + + + + + + - -
Adverse effects + + + + + + + +

+ Registered review;   - Unregistered review

patient – 23 points and one patient – 22 points. 
In group two, recovery was registered in 44% 
of the patients, with a score of 23 points on the 
average, no patients with 25 points, one patient 
with 24 points, two patients with 23 points and 
one patient with 22 points. No adverse reactions 
were observed in either group. The distribution 
of patients by the number of IIEF-5 points and 
concomitant illnesses is presented in Table 3.

At the first visit (post-operative day 30), 
Table 3. Distribution of patients by IIEF-5 score and concomitant illness

Patients Recovery of EF in Group 1 Recovery of EF in Group 2
Number of patients 7 4
Average age 63.5 64
Age range 54-69 56-71
Follow up (weeks) 24 24
Diseases carrying risk Number of patients Number of patients
Hypertension 3 (43%) 2 (50%)
Diabetes type II 2 (29%) 2 (50%)
Hyperlipidemia 2 (29%) 1 (25%)
Coronary heart disease 3 (43%) 1 (25%)
Smoking 5 4
Points (IIEF) Number of patients Number of patients
25 3 0
24 2 1
23 1 2
22 1 1

the average IIEF-5 score was 18 points in the 
patients in group 1. The response to treatment as 
per IIEF-5 was 19 points, and 17 points for non-
responders. After 3 months, the average score of 
IIEF-5 was 21 points. Patients who responded to 
treatment scored 22 points, and non-responders 
– 19 points. After 6 months, the average score as 

per IIEF-5 was 23 points. Treatment responders 
had an average score of 24 points, and the non-
responders – 20 points. The distribution of 
patients in group 1 according to IIEF-5 is shown 
in Figure 1.

As for group 2 patients, the average score 
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of IIEF-5 was 18 points on post-operative day 
30. As per IIEF-5, patients who responded to 
treatment scored 20 points and non-responders 
scored 17 points. After 3 months, the average 
score as per IIEF-5 was 20 points. Responders 
scored 21 points and non-responders – 19 points. 

Figure 1. Distribution of patients in group 1 according to IIEF-5

After 6 months, the average score of IIEF-5 was 
21 points and in patient responding to treatment, 
the average of IIEF-5 was 23 points, and in non-
responders it was 20 points. The distribution of 
IIEF of patients in group 2 is shown in Figure 2.

Figure 2. Distribution of group 2 patients according to IIEF-5

Discussion

For the first time in the world literature, the use 
of LI-ESWT in treatment of ED was explained in 
2010 by Vardi et al. (2010) [16]. The experience 
gained over the last 17 years with LI-ESWT from 
international clinical trials has demonstrated its 
undeniable safety, efficacy and good tolerance 
in ED treatment [17]. Table 4 shows all studies 
using LI-ESWT to treat ED.

The results of our retrospective study 
correspond to those in the world literature. In 
group 1, patients who underwent LI-ESWT, 
there was a 63% better recovery of erectile 
function as compared to group 2 patients, who 
did not receive treatment. These results in the 
treatment of ED after BNSRRP with LI-ESWT 
are promising. It is well tolerated by patients and 
does not cause significant side effects [29, 30].

Conclusions

Despite the small number of patients and their 
short-term follow-up, our initial results indicate 
that LI-ESWT is effective, safe and well 
tolerated. It could be an alternative for early penis 
rehabilitation in patients who have undergone 
bilateral nerve sparing radical retropubic 
prostatectomy. To confirm the results, we need a 
long follow-up study involving a larger number 
of patients.
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