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Abstract

Introduction: The management of Peyronie’s disease (PD) has remained a therapeutic dilemma
for physicians and there is no gold standard treatment. In this paper, we decided to investigate the
beneficial effect of the intralesional administration of verapamil compared with the intralesional
administration of verapamil plus a low-intensity laser (LIL).

Methods: Research was activated from May 2016 to May 2018 and a total of 38 men aged 18
years and older completed the investigation. The subjects were randomly divided into 2 groups.
Group 1 was composed of 22 patients that were treated only by verapamil (5 mg) plus a sham
laser weekly for 6 weeks, and group 2 consisted of 22 patients that received a laser, using the
BTL-6000 HIGH-INTENSITY LASER 12 W machine and the same protocol of intralesional
verapamil injection. The visual analogue scale (VAS) was used to evaluate pain during an erection,
penile ultrasonography was used to measure plaque size, the penile curvature angle degree was
measured using the photographs taken during an erection, and the International Index of Erectile
Function questionnaire was used to assess erectile function. The follow-up treatment lasted for
nine months, with visits performed in the 3rd and 9th months.

Results: All study parameters decreased significantly after treatment in both arms, but the reduction
in pain and penile curvature improvements in combination therapy revealed more significant
changes in 3 months (p = .035, p=.032). Nevertheless, these improvements were not seen in the
follow-up session after 9 months.

Conclusion: A laser appears to be safe treatment modality in carefully-selected patients with PD.
It has moderate efficacy in the short term.

Keywords: Erectile dysfunction; Laser therapy; Intralesional injections; Penile curvature; Verapamil;
Peyronie’s disease.

months, and the stable phase, when the alteration of the

Peyronie’s disease (PD) is marked by pain on an erection,
acquired penile curvature, decreased erectile capacity,
and difficulty in vaginal penetration."* The prevalence of
PD in the general population ranges from 0.39% to 7.1%,
but it goes up to 20.3% in diabetic patients with Erectile
Dysfunction (ED).’ Its pathogenesis stands poorly
understood and various theories have been proposed
in this regard.* Most urologists support the logic of a
combination of microtrauma during sexual activity in a
susceptible case, which would lead to deregulation of the
scarring process and formation of the plaque.™”

PD presents with 2 phases: the active phase, in which the
penile deformity may vary with time and can last up to 18

penile form stabilizes.® Treatment for PD is individualized
according to the phase of the disease. During the active
phase, noninvasive treatments are used and a surgical
procedure is reserved to treat penile deformities during
the stable phase of PD.’

Treatment choices include oral medications, topical
agents, intralesional injections, mechanical stretching
or vacuum devices, and recently, encouraging results
from extra corporeal shockwave therapy (ESWT) and
laser therapy were reported.'!* The management of
this disease has remained a therapeutic dilemma for
urologists and there is no gold standard treatment.>"
A laser carries light energy to injured cells to stimulate
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the local release of nitric oxide (a vasodilator agent), to
improve cellular energy by stimulating mitochondria
to accelerate ATP production, to increase metabolic
activity and cell growth, improving wound healing, and
to reduce acute and chronic pain.'** All of these laser
characteristics can reverse abnormal fibrotic reaction in
PD pathophysiology."?

For the first time in 1995 Johnson et al,'® used a low-
level gallium-aluminum-arsenide (GaAlAs) laser to treat
patients with PD. After that in 2008, Candebat Montero
et al”evaluated the result of the management of PD
with a helium-neon laser (HeNe). Both studies revealed
improvement in symptoms, a decrease in the size of the
tibrous plaque, and a decrease of penile curvature. The
authors recommended incorporating this treatment as
another therapeutic option in PD.

In this paper, we aimed to investigate the beneficial
effect of intralesional administration of verapamil
compared with intralesional administration of verapamil
plus a low-intensity laser (LIL) to evaluate the clinical
effectiveness in patients with PD.

Methods

Population

The present research was activated in the field from May
2016 to May 2018, and a total of 38 men completed the
investigation.

Inclusion and Exclusion criteria

The inclusion criteria were patients aged >18 years with
PD confirmed by the presence of stable plaque as detected
via ultrasonography, no medical treatment for the
previous 6 months, penile deviation of <60°, pain in an
erection or during intercourse, and the ability to perform
vaginal intercourse. Patients were excluded if they were
in an active stage and in the presence of coagulopathy
disease. In addition, they were excluded if they had systolic
blood pressure <90 mmHg, symptomatic orthostatic
hypotension, previous surgical treatment of PD, erectile
dysfunction due to hormonal, psychological, vascular or
neurological causes, a history of allergy to verapamil, and
chordee.

Randomization and Blinding

The patients were divided into 2 groups by computed
random block randomization. Group 1 was composed
of 22 patients treated only by verapamil (5 mg) plus a
sham laser (just turn on the light of laser), and group 2
consisted of 22 patients that received a laser and the same
protocol of intralesional verapamil injection (Figure 1).
The allocation was conducted with non-opaque envelopes
to ensure concealment.

Study Protocol
An accurate demographic, clinical history and physical
examination were recorded during the first visit. The

subjective pain during an erection was evaluated by means
of the visual analogue scale (VAS); with 0 as no pain and
10 as maximum pain, 4 classes of pain were identified:
severe pain (8-10), mild pain (5-7), low-mild pain (2-4),
and low/no pain (0-1)."® The plaque size was measured
(in mm) with penile ultrasonography (with a 7.5 to 12
MHz linear transducer for small organs and superficial
lesions). The degree of the penile curvature angle was
measured with photographs taken in 3 positions during
an erection. The severity of the deformity, which was
assessed using the Kelami modified classification,” was
divided into 2 types: mild penile deformity (<30°) and
moderate penile deformity (31°-60°). To assess erectile
function, the International Index of Erectile Function
(IIEF-5) questionnaire was used.” According to the
IIEF-5 questionnaire, the classes of ED were identified as
follows: severe (5-7), moderate (8-11), mild to moderate
(12-16), mild (17-21), and normal (22-25).

The patients underwent 6 weekly sessions of the laser,
using the BTL-6000 HIGH-INTENSITY LASER 12
W machine (BTL Company, UK). The chosen protocol
was the Biostimulation mode, the power of 0.50 W, the
dosage of 50 J/cm?, 1 cm? area coverage, and 100-second
exposure duration.

The follow-up visits were performed at 3 and 9 months.

Dropout

During the study, a total of 6 patients withdrew the
therapy within 4 weeks. Two of the 22 patients in group 1
discontinued therapy due to their immigration to another
city and 1 patient due to little or no therapy effectiveness.
In group 2, 4 patients discontinued therapy within 5
weeks: 3 patients due to little or no therapy effectiveness
and one patient due to injection pain. A total of 3 patients,
1 patient in group 1 and 2 patients in group 2, received
surgical correction for their dissatisfaction despite
medical treatment.

Study Variables

The primary treatment goal was assessed by the feasibility
of sexual intercourse via the IIEF-5 questionnaire. The
secondary outcome measures were the size of the fibrous
plaque and improvement in pain during an erection.
The occurrence adverse effects of the laser were also
investigated.

Statistical Analysis

The statistical analysis was done using the Statistical
Package for Social Sciences (SPSS Inc, Chicago, Illinois,
USA) version 23 and R statistical software (version 3.5.2).
Before conducting the statistical analyses, the collected
data were coded to avoid unwanted bias during the
analysis. The analytic phase was carried out using the
Pearson’s chi-squared test for categorical variables and
repeated measures ANOVA for quantitative variables. The
angular data were analyzed with the Watson-Williams test
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Enrollment

Assessed for eligibility (n=63) ‘

Excluded (n = 19)
Not meeting inclusion criteria (n=11)

Refused to participate (n=7)
Other reasons (n = 1)

Randomized (n=44)

1 Allocation }

L

Allocated to Verapamil (n=22)
+ Received allocated intervention (n=22)

Lost to follow- (n=2)

’ Analysed (n=20)

Follow-Up

Analysis

Allocated to Verapamil + Laser (n=22)
+ Received allocated intervention (n=22)

Lost to follow-up (n=4)

Analysed (n=18)

Figure 1. Patients’ Flowchart.

and the Wheeler-Watson test. A level of significance was
assumed to be <0.05. The missing data were completely at
random and then we ignore them.

Results

General

The differences in baseline characteristics between the
groups (see Table 1) were not significant. The groups
had the same disease characteristics regarding the plaque
diameter, the penile curvature angle, pain during an
erection, and the ITEF5 score.

The history of genital trauma was present in 7 subjects.
At the onset of the disease, the primary symptoms were
pain in 8 cases, palpable plaque in 8 cases, and penile
deformity in 6 cases. Five patients mentioned a sudden
onset of the disease. The penile curvature had a dorsal
direction in 17 patients, ventral direction in 9 patients, left
lateral direction in 7 patients, and right lateral direction
in 5 patients.

The localization site of the fibrous plaque, as evaluated
by ultrasonography, had the following pattern: dorsolateral
in 21 patients, dorsal in 13 patients, ventral in 3 patients,
and ventrolateral in one patient.

The outcome measures for each group before and after

Table 1. Clinical and Baseline Characteristics

Verapamil Verapamil+ Laser

Variable ( = 20) = 18) P value
Agely) 49.56+ 10.12 48.05 +9.43

Duration of disease (mon) ~ 11.03+2.16 11.06+2.09

Diabetes 3 3

<0.05

Smoking 7 8

Hypertension 2 1

Hyperlipidemia 1 1

the intervention are depicted in Table 2.

All study parameters decreased significantly after
treatment in both arms, but the reduction in pain and
improvements in penile curvature in combination therapy
revealed more significant changes at 3 months after the
intervention. However, these improvements were not
seen in the follow-up session after 9 months.

The management was well-tolerated. No complications
were observed after intralesional application of verapamil.
The laser therapy showed only penile bruising in 2
patients. The use of analgesics was not necessary.

Discussion

Determining appropriate treatment is based on a variety
of factors such as the phase of the disease and the patient’s
erectile status. Optimal patient management needs
early detection to enhance functional and psychological
outcomes. Non-surgical treatments may be considered for
cases in the acute phase of the disease. Surgery is typically
reserved for patients with stable disease.*"*

This study showed that 6 sessions of the laser with a
1-week interval improved penile curvature and pain
significantly in comparison with single therapy by
verapamil.

In 1994, Levine and colleagues published the first
series of 16 patients treated with multiple intralesional
injections of verapamil.® This study started many other
investigations in order to examine the effect of verapamil
on the treatment of PD, and the results from most of them
revealed a significant reduction in plaque consistency and
penile curvature."**%

Recently, new therapeutic advances in the management
of PD have been presented as ESWT. Data from a meta-
analysis by Hauck et al”® and Gao et al,?’ systematic review
by Fojecki et al,*® and also more recent prospective trials* =
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Table 2. Improvement in Clinical Outcomes Following Laser Therapy

Variable Time Verapamil (n = 20) Verapamil+ Laser (n = 18) P value

Before 16.22 +9.92 15.55 £6.56 0.805

After 3 month 14.78+ 9.82 12.10+ 6.09 0.314
Plaque diameter (mm) After 9 month 13.56+9.18 11.30+ 5.89 0.368

P 0.001 0.0001

I 0.001, 0.006 0.0001, 0.002

Pe 0.0001 0.001

Before 31.11+£9.634 29.75+7.860 0.137

After 3 month 28.89 +£8.498 24.75+ 5.495 0.032
Penile curvature After 9 month 25.00+ 10.290 22.75+ 6.584 0.107

P >0.1 >0.1

Pb >0.1 >0.1

Pe >0.5 >0.5

Before 7.44+1.79 7.65+1.87 0.732

After 3 month 6.89 +1.94 5.45 +2.09 0.035
Pain during erection After 9 month 6.39+ 1.72 5.00+ 2.10 0.033

P2 0.004 0.001

(> 0.0001, 0.008 0.0001, 0.131

Pe 0.0001 0.0001

Before 13.44+ 4.93 11.80 +4.41 0.285

After 3 month 14.28+ 4.80 16.05 +3.22 0.197
HEF 5 score After 9 month 14.72+ 4.59 18.85+ 3.07 0.003

P 0.003 0.0001

P> 0.001, 0.190 0.0001, 0.0001

Pe 0.0001 0.001

Abbreviation: IIEF, International Index of Erectile Function.
2 P value within group before vs 9 months after treatment.
b P value within group.

“Repeated measures ANOVA analysis P value.

showed that while ESWT was effective with regards to
penile pain and improved sexual function compared to
natural history, it was not effective in reducing the plaque
size or the degree of penile curvature. However, the
efficiency of ESWT for PD has been controversial.* After
this innovation, laser therapy was introduced as one of
the newest modalities for PD treatment.

PD is considered as an aberrant wound-healing
process in response to inflammation.** The outcome of a
prolonged inflammatory response is the total breakdown
of the delicately arranged network of elastic fibers and
excessive production of collagen fibers.*® A microwave
device, a high energy ultrasound, and a shock wave or
laser energy can be used to direct the energy to ‘ground
zero' to zap the inflammatory reaction without zapping
the adjacent erectile tissue such as in the case of radiation
therapy of the plaque.*

In 2008, Montero et al”’ performed an experimental
study to evaluate the results of the treatment of PD with
interferon and a laser from January 2003 to July 2005.
Ninety-six patients were included and were divided
into 3 treatment groups: interferon, the laser (HeNe)
and interferon plus the laser. Treatment lasted for 28
weeks, with reevaluation 6 and 12 months after the end

of treatment. Final results with combined interferon and
the laser were an improvement in symptoms (84.7%), a
decrease in the size of the fibrous plaque (90.6%), and
a decrease of penile curvature (87.5%). The authors
recommended incorporating this treatment as another
therapeutic alternative in PD.

The same result was mentioned in the Johnson study'®in
which alow-level GaAlAs laser at a wavelength of 830 nm
was used; Treatment consisted of 30 mW, administered
over a duty cycle of 100 seconds (3 J), beginning at the
base of the penis and extending to the coronal sulcus over
the dorsum of the penis at 0.5 cm intervals. An additional
duty cycle of 100 seconds was delivered to each 0.5 cm
of palpable plaque to treat the patients with symptomatic
PD.

Conclusion

Despite some benefit of the laser in regard to penile
curvature and pain reduction, it should be emphasized
that pain usually resolves itself spontaneously with time.
In a carefully selected group of men with PD, the laser
appears to be safe and has effective modality treatment in
the short term.
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