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Objective: To assess the effectiveness of an
intralesional injection of verapamil in men

with Peyronie’s disease (PD).
Materials and Methods: The data provided in the current
review are based on a thorough review of the available origi-
nal articles on PD retrieved with a systematic literature search
using PubMed- Medline, and the Cochrane Central Register of
Controlled Trials, up to December 2019, to identify studies
dealing with Peyronie’s disease and its treatment. Included
were only original articles, that we thoroughly evaluated. We
searched for the primary and secondary terms of: “Peyronie’s
disease,” “Penile curvature,” “Erectile dysfunction,”
“Verapamil and Peyronie’s disease,” “Calcium channel block-
er,” and “Intralesional injection.”
Results: The initial search of the databases yielded a total of
1240 studies (PubMed: 1058; Cochrane: 182), as of December
2019. Seventy studies were removed due to duplication.
Further 986 studies were removed due to not being in English
(except for one study by Arena F. for which we got a transla-
tion form Italian), being about animal experimentations, not
being full-text, and not being clinical trials. Likewise, studies
not referring at all to verapamil were excluded (148). From
the remaining 36 full-text articles we focused on 13 studies
which met the inclusion criteria, mainly being deemed relevant
to the context of this study.
Conclusions: Calcium channel blockers have been shown in
both in vitro and in vivo studies to inhibit the synthesis and
secretion of extracellular matrix molecules, as well as to
increase collagenase activity. Patients with localised plaque
are the best candidates for intralesional injections of vera-
pamil. The beneficial effects of intralesional verapamil are
apparent within the first three months. For patients who
respond to treatment, the injections should be continued for six
months. Patients who fail to respond to intralesional verapamil
or whose angulation is greater than 30° at presentation should
be considered candidates for surgery. Injection of verapamil is
clinically safe for patients with Peyronie’s disease, and it
appears to induce a rapid, beneficial effect in patients for the
reduction of plaque size. Intralesional verapamil injection for
Peyronie’s disease could reduce pain, decrease penile curva-
ture, and improve sexual function.
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Summary

INTRODUCTION
Peyronie’s disease (PD) was described in the eighteenth cen-
tury by de la Peyronie as an induration of the male sexual
organ’s tunica layers (1). The estimated rate of the disease

is 3.2% to 8.9% (2, 3). Although more than 260 years have
elapsed since de la Peyronie's description, the disease is not
yet well understood. No perfect treatment is available, and
many surgical and non-surgical approaches have been sug-
gested and used in practice. illiams and Thomas were the
first to describe the natural course of the disease, and they
claimed that all of the patients they followed maintained
the same plaques, unchanged over time; therefore, they
suggested that these patients should be followed and that
there was no need for any treatment. When their data were
examined later, however, it was found that there were not
sufficient follow-up studies conducted and that the follow-
up varied from patient to patient (4). Gelbard et al. and,
later, Kadioglu et al. claimed that PD is a progressive dis-
ease in most cases and that only in a few cases is the dis-
ease ameliorated without treatment (5, 6). In a retrospec-
tive review of men with PD, at least one risk factor for sys-
temic vascular disease was identified in 67.5% of patients,
and hypercholesterolemia and diabetes were the most
common. Patients with at least one risk factor were at a sig-
nificantly higher risk for severe penile deformity. Their
data showed that penile deformities were disabling (greater
than 30°) in 62.5% of cases. Risk factors, such as serum
lipid abnormalities, diabetes, and hypertension, seemed to
have a significant impact on the severity of symptoms and
on outcomes (6). Despite the lack of understanding of the
aetiology and pathophysiology of the disease, there has
been some success with non-surgical approaches, includ-
ing with vitamin E (tocopherol) (7), colchicines (8),
tamoxifen (9), and POTABA (potassium para- aminobin-
zoate) (10); similarly, different intracavernosal injections
have been suggested, including collagenase (11), steroids
(12), orgotein (13), interferon alpha 2B (14), and vera-
pamil (a calcium channel blocker) (15-18), and other non-
surgical treatments have been attempted, including radia-
tion (19) and extra-corporeal shockwave therapy (20). It
should be noted that vitamin E, colchicine, and tamoxifen
can provide some benefit, but there have been no large
placebo-controlled trials of these agents (7-9). 

MATERIALS AND METHODS

Literature search
We carried out a systematic search in PubMed and
Medline and the Cochrane Central Register of Controlled
Trials, up to December 2019, to identify studies dealing
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with Peyronie’s disease and its treatment. Included were
only original articles, that we thoroughly evaluated. We
searched for the primary and secondary terms of:
“Peyronie’s disease,” “Penile curvature,” “Erectile dys-
function,” “Verapamil and Peyronie’s disease,” “Calcium
channel blocker,” and “Intralesional injection.” 

Studies selection and evaluation 
Only results from original studies were included. 
The search further imposed the restrictions that: the arti-
cles being in English; the studies being performed on
humans; that they exist as full-text studies; including
clinical trials; referring to verapamil and focused on the

Figure 1. 
PRISMA 
flow diagram.

Figure 2. 
Risk of Bias Analysis



treatment of this condition. Further, studies which were
deemed irrelevant or repetitive were excluded. We used
the revised Quality Assessment of Diagnostic Accuracy
Studies (QUADAS-2) tool to assess the risk of bias (RoB)
of the reviewed studies.

RESULTS
The initial search of the databases yielded a total of 1240
studies (PubMed: 1058; Cochrane: 182), as of December
2019. Seventy studies were removed due to duplication.
Further 986 studies were removed due to not being in
English (except for one study by Arena F. for which we
got a translation form Italian), being about animal exper-
imentations, not being full-text, and not being clinical
trials. Likewise, studies not referring at all to verapamil
were excluded (148). 
From the remaining 36 full-text articles we focused on
13 studies which met the inclusion criteria, mainly being
deemed relevant to the context of this study. Figure 1
presents a PRISMA flow diagram of the studies’ search
and selection. 
Figure 2 reports the RoB assessment for each of the indi-
vidual studies, according to the QUADAS-2 tool. The
distribution of RoB (low risk, unclear risk, high risk) is
also outlined in Figure 2 across the four different
domains of risk (patient selection, index test, reference
standard, and flow and timing).

DISCUSSION

Technique
The physician should perform local anaesthesia using a
penile block technique with 10 ml bupivacaine 0.5%,
should feel and locate the patient’s penis plaque and
should hold it between two fingers. At one entrance of
the skin, the needle should then be passed into and out
of the plaque. To prevent haematoma, the patient is
asked to compress the penis over the puncture site. 
The standard dosage is 10 mg of verapamil diluted in 10
ml of 0.9% saline, while the solution is distributed into
the plaque using a 25-gauge needle. It should be noted
that Levine et al. were the first authors to report that 10
mg verapamil resulted in the best overall response with
no toxicity (16). The patient is asked to avoid sex for the
24 hours following each treatment (15, 16). Blood pres-
sure and heart rate should be monitored throughout the
procedure for the first 3 months and may be discontinued

later. To prevent incidental injury to the dorsal nerve
fibres or dorsal arteries, the needle should be inserted
into the dorsolateral or lateral side, depending on the
location of the plaque. Precaution should be taken not to
inject the drug into the corpus cavernosum. Slight, gentle
pressure on the syringe is required for injection into the
tunica albuginea, whereas injection into the corpus cav-
ernosum does not require pressure (17). Treatment is rec-
ommended once every two weeks; once-a-week treat-
ment can lead to inflammatory reactions (16). The rec-
ommended duration of treatment is six months, but if no
response is achieved in three months, additional vera-
pamil injections are not recommended (15).

Background, analysis, and findings 
The use of the calcium channel blocker verapamil began
in the 1980s and has continued into the twentieth cen-
tury because of its influence on the production of fibrob-
lasts in the extracellular matrix. Kelly showed that exo-
cytosis in the extracellular matrix, including of collagen,
fibronectin, and glycosaminoglycan, is calcium ion-
dependent (21). Askey et al. showed that verapamil
inhibits fibroblast secretion (22). Experiments on ani-
mals have shown that verapamil decreases peritoneal
adhesions (23). Other work has shown that verapamil
has an effect on the expression of collagen by its exces-
sive activity and that it actually changes the collagenase
activity and extracellular matrix structure changes
caused by burns (24). Anderson et al. investigated the
influence of verapamil on fibroblasts derived from
excised Peyronie’s plaques in a laboratory model, and
they found that verapamil had the greatest effect on cell
proliferation, compared to other agents, including
colchicine, interferon alpha -2b, and prostaglandin E-1
(25). An intracellular balance of ingredients is important
so that the production and destruction of fibroblasts play
an important role in healing and creating a scar, and the
importance of calcium blockers lies in their effect on dif-
ferent levels on fibroblast activity, including production,
excretion, and destruction. Therefore, calcium blocker
therapy could slow, stop, or even reverse the progression
of PD. In 1994, Levine et al. published a series of the first
cases with injections of verapamil into plaques in cases of
PD. Of the cases reported in this series, there was a
decrease in pain in 91%, an improvement in the curva-
ture of the penis in 42%, and an improvement in erectile
dysfunction in 58%. The injections were given every
other week for six months at a dose of 10 mg per treat-
ment (16). A year later, another series showed once again
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Table 1. 

Reference No` Dose (mg) Treatments per week/ I/T/E % Pain % Curvature Sexual function
length of treatment (weeks) resolved improvement improvement %

Di Stasi SM, et al. (12) 47 5 + 8 mg Dex. 4/6 T+E Yes 57 51% Regained erectile activity
Levine LA 1997 (15) 38 10 2/24 I 97 76 72% Improvement in sexual function 
Levine LA 1994 (16) 14 10 2/24 I N/A 42 83% Plaque- related changes in erectile function
Rehman J (17) 7 10-27 1/24 I 100 29 43% Quality of erection
Arena F (26) 39 10 2/24 I 90.9 50 23.1% Rigidity improvement
Greenfield JM, et al. (29) 23 10 2/12 E N/A 65 66% Erectile function satisfaction
“No`” is the number of patients treated with verapamil and completed the study; “I” stands for Injection; “T” for Transdermal; “E” for Electromotive Drug Administration; and “Dex.” for Dexamethasone.
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an improvement in penile curvature as a result of a ver-
apamil injection once every other week for six months,
but the improvement was not obvious in cases in which
the duration of illness was more than one year (26).
Teloken, however, showed that there was no difference
between steroids and verapamil injections but empha-
sised that the injections were near, and not into, the
plaques (27). In 1998, Rehman et al. published their
study, which was the first prospective, randomised study
of PD. In that study, verapamil injections were adminis-
tered into the plaques weekly for six months. According
to their results, there was improvement in penile curva-
ture but without statistical significance. Erectile dysfunc-
tion improved, penile girth increased, and there was a
decrease in plaque volume. The authors concluded that
the best results were observed in cases with penile cur-
vature of less than 30 degrees (17).
Levine (1997), studying 46 cases that had been treated
with injections of verapamil into the plaques, given every
two weeks for six months, found that pain lessened in
97% of the cases, curvature improved in 54% of the
cases, and erectile dysfunction improved in 72% of the
cases (15). A study of a series of 156 cases with PD
showed an improvement in penile curvature in 60% of
the cases, an increase in penile girth in 83% of the cases,
an improvement in rigidity distal to the plaque in 80% of
the cases, and improvement in erectile dysfunction in
71% of the cases (18). Other researchers, due to pain at
the injection sites and the fears of the patients, have used
local verapamil as a gel (28); because of problems with
absorption, however, they applied verapamil gel to the
penile skin and simultaneously used a local electric cur-
rent. In a double-blind, prospective study with a control
group (Table 1), comparing verapamil to saline in two
groups receiving electrical stimulation to improve the
results, there was an improvement in penile curvature
but no significant difference between the groups. The
authors concluded that verapamil gel treatment with
electric stimulation is a therapeutic option for patients
with mild penile curvature who do not want to receive
injections (29). In another prospective study (Table 1)
assessing verapamil and steroid injections, using electri-
cal stimulation at the same time, to improve penetration
of the drug into the tunica, compared with lidocaine and
electrical stimulation as a control, there was improve-
ment in penile curvature and a decrease in plaque vol-
umes (12). As mentioned before, the studies that exam-
ined POTABA, vitamin E, colchicine, tamoxifen, and
acetyl-L carnitine failed to show consistent beneficial
effects on PD, with the exception of POTABA, which
may obtain a decrease of plaque size and curvature. It
may be better to use intralesional injection therapy for
PD as a first-line therapy, along with oral medication
(30). Abern et al. used a combination of penile traction,
intralesional verapamil, and oral therapies for PD,
showed that there was a trend toward measured curva-
ture improvement and a significant gain in stretched
penile length. This combination could be an acceptable
nonsurgical treatment for PD (31). 
A recent study using Penile traction therapy with the new
device Penimaster PRO in a group of patients with stable
PD, achieved good results including reduction in curva-

ture, increased stretched penile length, and improvement
in International Index of Erectile Function (IIEF-EF) score
with minimal side effects (32). Penile stretching as a treat-
ment for PD was reviewed by Cowper et al. who conclud-
ed that penile stretching is an effective therapy for PD
(33). Rice et al. reviewed twelve studies with 1025
patients using plaque incision and grafting (PIG). They con-
cluded that PIG is indicated for men with complex or
severe penile curvature and, despite a multitude of inci-
sion types and grafting materials having been used, no
individual technique has proven superiority (34). Barbosa
et al. concluded that there is no consensus on which sur-
gical technique achieves better results or fewer complica-
tions; therefore, the decision on which technique to use is
a matter of surgeon preference. Studies comparing dis-
tinctive techniques and either opening or not opening the
tunica albuginea should be performed to support surgical
decision making (35). In a survey, which represents one
of the largest studies on the management of PD, members
of the European Society of Sexual Medicine and of various
andrology and urology societies across Europe, with the
majority (78%) being urologists, were contacted via e-
mail and newsletters and asked to fill in an online ques-
tionnaire. The survey comprised 56 items developed by
an expert consensus of the educational committee of the
European Society of Sexual Medicine. In the end, 401 par-
ticipants responded to the entire survey. Primary treat-
ment options were oral (65%), counseling (57%), and
topical/local therapy (30%). Among oral drug users,
tadalafil 5 mg was the most commonly used (57%), fol-
lowed by vitamin E (40%). Regarding intralesional thera-
py, collagenase clostridium histolyticum was the leading
drug (34%), followed by calcium channel blockers
(17%). Considering surgical procedures, the original
Nesbit technique was the preferred procedure (33%). The
conclusion in the study was that one third of experts and
two thirds of patients were dissatisfied with the currently
available PD treatment options (36). Vactosertib, a novel,
orally bioavailable activin receptor-like Kinase 5
inhibitor, promotes regression of fibrotic plaques in a rat
model of PD. Vactosertib induced significant regression
of fibrotic plaques in PD rats in vivo through reduced
infiltration of inflammatory cells and reduced expression
of phospho-Smad2, which recovered erectile function.
Vactosertib also abrogated TGF-b1-induced enhance-
ment of extracellular matrix protein production and
hydroxyproline content in PD fibroblasts in vitro by hin-
dering the TGF-b1-induced Smad2/3 phosphorylation
and nuclear translocation, and fibroblast-to-myofibrob-
last trans-differentiation.
In view of the critical role of TGF-b and the Smad path-
way in the pathogenesis of PD, inhibition of this pathway
with an ALK5 inhibitor may represent a novel, targeted
therapy for PD (37).

Dosage and complications
The therapeutic level for cardiac arrhythmia or hyper-
tension using a calcium channel blocker is between 0.01
and 0.2 micromoles; in contrast, the therapeutic level
needed to affect collagen synthesis is 100 micromoles,
so to affect collagen synthesis and avoid toxic levels in
serum, there is a need in PD to inject the material into
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the plaques (38).  Levine and Goldman, in their 156-case
series, reported overall complications in six cases (4%),
nausea in three cases, and transient headaches, without
any changes in blood pressure and without any cases of
cardiac arrhythmia. Three cases noted pain for less than
a week. In most cases, there was local ecchymosis with
no clinical significance, and no treatment was needed.
There were no cardiovascular events (18). Additionally,
in Rehman et al.’s series, in which the patients received a
weekly intralesional injection, there were no long-term
complications, neither local nor systemic, although
there was some ecchymosis that disappeared a short
time later (17). 

CONCLUSIONS
Peyronie’s disease can occur with different combinations
of pain and curvature, depending on the levels of plaque
in the tunica albuginea or in the dorsal side of the penis,
and with erectile dysfunction. The treatment approach is
still non-surgical during the first year of the disease.
Treatments include common agents, including vitamin E
and POTABA, or drug injections into the tunica layers.
Treatments with steroids or orgotein are not recom-
mended because there are no prospective studies with
control groups. Verapamil treatment has been presented
in prospective randomised study with a control group. 
Verapamil injection into plaques in PD can affect the
activity of fibroblasts on several levels, including the pro-
liferation, synthesis, and secretion of proteins in the
extracellular space. It also affects collagen breakdown.
These changes can slow, stop, or even reverse the pro-
gression of the disease.
Many studies investigating PD and the use of intrale-
sional verapamil injections have shown decreased pain,
improvement in penile curvature, improvement in erec-
tile dysfunction, increased penile girth, and postpone-
ment of surgery. In cases that were treated with vera-
pamil injections and that were submitted to surgery
later, the use of verapamil injections did not compromise
the surgical results. Treatment with oral medications has
shown negligible improvement of the disease. Treatment
with injections into the plaques with verapamil, collage-
nase or interferon have shown good results, and these
injections are considered first-line treatments. For a bet-
ter understanding of the pathophysiology of the disease,
there is a need for more extensive studies on the subject.
It may be that the preferred future treatment lies in a
combination of drugs.
Patients with localised plaque are the best candidates for
intralesional injections of verapamil. The beneficial effects
of intralesional verapamil are apparent within the first
three months. For patients who respond to treatment, the
injections should be continued for six months. Patients
who fail to respond to intralesional verapamil or whose
angulation is greater than 30° at presentation should be
considered candidates for surgery. Injection of verapamil
is clinically safe for patients with Peyronie’s disease, and
it appears to induce a rapid, beneficial effect in patients
for the reduction of plaque size. Intralesional verapamil
injection for Peyronie’s disease could reduce pain,
decrease penile curvature, and improve sexual function.
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