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ABSTRACT

Received:

Peyronie’s disease is a treatable disease. Understanding its pathogenesis is the
cornerstone for establishing a treatment plan. When the disease is in the early stage,
characterized by presence of pain and tenderness, the treatment is directed against the
inflammation process. This can be achieved mainly by oral medications. On the other
side, when the disease progress to formation of plaque, the treatment is mainly by
intralesional injections, shockwave therapy, and surgery.
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Methodology: I reviewed articles published in English and indexed in the PubMed®,
Embase® and Google Scholar™ databases, and consulted textbooks. Key search terms
used were ‘’Peyronie’s disease, Erectile dysfunction, Hourglass deformity, Citoject,
Intralesional treatment’’. I created a synopsis of relevant articles, including original
research studies and reviews.

Conclusion: Understanding the pathological background for Peyronie’s disease
is essential to determine the pertinent treatment option according to patient clinical
presentation.

Introduction
Peyronie’s disease affects elastic fibers located within the
tunica albuginea of the penis. This leads to formation of an irregular
framework upon which collagen rests. The elastic fibers in tunica
albuginea is essential for penile erection as they allow both an
increase in girth and length during tumescence [1]. Minor penile
trauma that occur during sexual intercourse result in a delamination
injury of the tunica albuginea mostly at the dorsal, midline septum.
Minor trauma may have a role in the pathogenesis of Peyronie’s
disease [2]. Peyronie’s plaques typically form a loose areolar
connective tissue sleeve that separates the corpus cavernosum from
the tunica albuginea[3]. In the early stage of this condition (usually
less than 3 months), this sleeve contains a perivascular lymphocytic
and plasmocytic inflammatory cellular infiltrate. After this early
inflammatory phase, fibrosis occurs, and a thick connective tissue
plaque is formed, and sometimes calcification occurs on top [4].
Electron microscopy evaluation of these plaques confirms a
vasculitis in the tunica albuginea associated with mast cells, hence
proving the role of inflammation[5]. Plaques were also found
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to be composed of type I and type III collagen fibers[6]. Somers
et al found that penile scar tissue consists of both types I and III
collagen fibers, whereas in Peyronie’s plaques type III collagen was
more abundant. In addition to this, increased type III collagen in
the “normal” penile tissue adjacent to the plaque tissue suggests
that this disease is not specific to the plaque but may be more
generalized throughout the corporal tissues[7]. Furthermore, there
is a significantly lower quantity of elastic fibers in impotent men
with Peyronie’s disease compared with Peyronie’s patients who
maintain potency. Antibodies to elastin are present in all individuals.
However, Peyronie’s patients have high levels of anti-trophoblastic
(reflecting elastin synthesis) and anti-a-elastin (reflecting elastin
destruction) [8].

Natural History of Peyronie’s Disease

PD is a process of gradual spontaneous resolution[9]. Gelbard
et al reported that 13% of the patients with PD will gradually
resolve, 47% will remain stable, and 40% will worsen [10]. Certain
features that predispose against spontaneous resolution include PD
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more than 2yr duration at presentation, presence of Dupuytren’s
contractures, plaque calcification, and curvature greater than
45°. Kadioglu and colleagues observed the natural course of PD
in 63 (20.5%) of 307 patients presenting with acute disease for a
duration of 5.8 months and received no treatment. In this series,
30.2% of the patients reported progression of the deformity, and
66.7% had stable disease after a mean follow-up of 8.4 months
with no treatment. Complete spontaneous resolution of the penile
deformity was observed only in 2 cases in this group. In the chronic
phase, which begins when disease duration is greater than 12
months, the deformity does not change during this stable period
[11].

Physical Examination

Lumps can be seen and felt when the penis is flaccid state.
However, to determine the extent of the bend, the penis needs to
be erect. This can be done at office by injecting alprostadil in one
side of penis, otherwise the patient can take photos for erect penis
at home[12].

Imaging Techniques

An x-ray (By Mammography Technique): It shows any calcium
deposits. About one third of patients with PD develop calcification,
which indicates the end-stage of the disease, i.e the disease has run
its full course and the lump is unlikely to worsen or change[13]. An
ultrasound: It shows location, size, and shape of the plaque. Also,
it detects encasement of the neurovascular bundle before surgical
correction of the curvature to limit the risk of postoperative penile
numbness[14]. Ultrasound detects encasement of the dorsal
arteries when they are embedded in the plaque. Cavernosal artery
encasement is observed in septal plaques, causing vasculogenic
erectile dysfunction[15]. However, it is unreliable in distinguishing
between active inflammatory and quiescent stages of the
disease[16]. MRI of the penis: MRI is more sensitive in the detection
of possible inflammatory change. Hence can be used in monitoring
the effects of the therapy[17]. However, MRI examination of all
patients presenting as Peyronie’s disease would not be reasonable
because of the rarity of malignant disease presenting in that
manner. A high index of suspicion and low threshold should be
there for investigating painless penile plaques/lumps that simulate
Peyronie’s disease, particularly in the elderly[18]. In these patients,
timely MRI followed by corporal wedge biopsy might help reach
an early diagnosis and offer curative treatment; such management
should be considered earlier than is often the case, especially in
older men with an atypical presentation[19].
Penile Scintigraphy with technetium Tc 99m human
immunoglobulin G: Its advantage is that it provide a measurable
parameter to help distinguish unstable PD, which is best treated
medically, from stable PD, which may require surgical intervention.
However, it needs a lot of refinement and accuracy[20].Duplex
ultrasonography: If ED is associated with the PD, then duplex

Copyright@ Shady Emara | Biomed J Sci & Tech Res | BJSTR. MS.ID.005004.

DOI: 10.26717/BJSTR.2020.30.005004

ultrasonography with intracavernous injections of a vasoactive
agent, such as alprostadil, and/or dynamic infusion cavernosometry
and cavernosography may be indicated to help identify associated
arteriogenic ED or corporeal veno-occlusive dysfunction[21].Its
role is to identify the extent of the Peyronie plaque, to evaluate for
any hour-glass deformity in the shaft, and to quantify the extent
and direction of penile angulation[22].

Acu-Punch Biopsy

Penile biopsy with Acu-Punch, such a low-invasive technique
could be performed in all cases of Peyronie’s disease and allows
a more extensive use of microscopic analysis in the study of
Peyronie’s disease[23].

Minimaly Invasive Treatment of Peyronie’s

Currently a plausible approach to the nonsurgical treatment
of Peyronie’s disease is combined therapy, which provide synergy
between the oral, topical and intralesional drugs[24].

Oral Therapy

Vitamin E: Studies on the use of vitamin E in Peyronie’s disease
have shown a decrease in penile curvature in 78% of patients and
a decrease in plaque size in 91%[25]. Moreover, reports from
American urologists showed that combination of vitamin E and
colchicine could have some benefit in conservative treatment of
PD[26].
Aminobenzoate Potassium: Potassium paraaminobenzoate
appears to have both an anti-inflammatory and an anti-fibrotic
effect due to stabilization of the tissue serotonin-monoamine
oxidase activity and a direct inhibitory effect on fibroblast
glycosamineglycane secretion[27]. Dose is 12 gm /day as 6 capsules
(500 mg each) every 4 hours. Side Effects include nausea, anorexia,
pruritus, anxiety, chills, cold sweats, confusion, and difficulty in
concentration, but no serious adverse events were reported[28].
Colchicine: Colchicine is an alkaloid derived from the autumn
crocus, side effects include gastrointestinal upset, neutropenia, and
peripheral neuropathy[29].
3.6.4. Tamoxifen & N-acetyl Carnitine: Has been used to treat
breast cancer with positive estrogen receptors. It may be helpful
in Peyronie’s treatment because of its modulation of TGFß
expression[30].

Pentoxifylline (PTX), 3,7-dimetyl-1oxo-hexyl) xanthine:
Is a nonspecific phosphodiesterase inhibitor, with combined antiinflammatory and antifibrogenic properties. PTX has been used
in various human fibrotic conditions, including radiation proctitis,
radiation-induced fibrosis, alcoholic hepatitis, and preventing
atherosclerosis in hypertensive patients with type 2 diabetes
mellitus[31].
L-arginine: L-arginine is an over-the-counter amino acid
that is a precursor to nitric oxide and has been shown in vitro to
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have antifibrotic activity. Hence its value in treating patients who
develop ED with peyronie’s disease[32]. It acts through long-term
inhibition of iNOS activity, presumably by blocking nitric oxide
(NO)- and cGMP-mediated effects triggered by iNOS expression,
exacerbates tissue fibrosis through an increase in: (a) collagen
synthesis, (b) levels of reactive oxygen species (ROS), and (c) the
differentiation of fibroblasts into myofibroblasts.The dosage is 500
mg twice a day[33].

Local Therapy

Intralesional injections is one of the most commonly used
minimally invasive therapies for Peyronie’s disease. A wide variety
of agents in varying combinations have been used with generally
good results[34].

Verapamil

Route of administration
a)

Transdermal Iontophoresis

b)

Citoject

An effective treatment for pain control in early stages of
Peyronie’s disease, however efficacy in reducing penile curvature
seems to be limited[35]. Iontophoresis (also known as transdermal
electromotive drug administration-TEA or electromotive drug
administration-EMDA) is the process whereby an electrical current
utilizes the charges of a drug molecule to drive a pharmaceutical
through the skin and into the region of interest and has the
advantage of avoidance of first-pass metabolism, relative ease of
use, and minimal side effects[36].
Citoject syringe simultaneously delivers a high concentration
of drug inside plaques and exerts a mechanical effect on them,
has minimal side effects, and leads to minimal involvement of
the tissues surrounding the plaque[37]. Verapamil is a calcium
channel blocker that has been shown in in vitro studies to inhibit
local extracellular matrix production by fibroblasts, to reduce
fibroblast proliferation, to increase local collagenase activity, and
to affect the cytokine milieu of fibroblasts[38]. Therapeutic serum

levels of verapamil used for the treatment of hypertension and
cardiac dysrhythmias range from 0.01 to 0.2µM. However, the
concentration to retard extracellular matrix collagen synthesis in
their in vitro study was approximately 100µM. As a consequence,
direct delivery of the drug to the scar tissue was necessary to avoid
toxic serum levels[39].
c)

Treatment Technique

The penis is grasped at the level of the lesion, and a single
puncture is performed. The needle is advanced into the plaque and
the drugs are slowly injected. Once inside the plaque, the injected
fluid forms a space between plaque’s fibers. After the injection has
been completed, patients are advised to hold pressure at the site of
injection for 2 minutes to avoid the risk of hematoma[40].
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d)

Evidence for Verapamil as a Treatment for PD

Bennett et al. administered six intralesional injections (10 mg
in 5 ml) every 2 weeks to 94 consecutive patients with PD. Follow
up was at 5.2 months after completion of the sixth injection.
Eighteen percent of the patients (n = 17) were found to have
improved curvatures (average improvement 12o), 60% (n = 56)
had stable curvature, and 22% (n = 21) had increased curvature
(average increase 22o). All patients with pretreatment penile pain
had improvement at follow-up[41].

Interferon

Interferons are low molecular weight proteins and glycoproteins
that are an important component of the immune system because
of their antiproliferative effects[42]. Side effects include flu like
symptoms, sinusitis ,arthralgia[43].

Collagenase Clostridium Histolyticum

CollagenaseClostridium histolyticum is an enzyme produced by
the bacterium Clostridium histolyticum that dismantles collagen.

The substance is a constant mixture of two collagenases (AUX-I and
AUX-II) with known amino acid sequences and a length of about
1000 amino acids each. It is prepared by anaerobic fermentation
from a strain of C. histolyticum that has been known since
1950[44]. In controlled trials, 98% of patients treated with Xiaflex
experienced an adverse reaction compared to 51% treated with
placebo. Common adverse reactions include peripheral edema,
contusion, injection site hemorrhage, injection site reaction, and
pain in the treated extremity. Serious effects that may occur with
Xiaflex include allergic reactions, tendon rupture, or other serious
injuries to the treated extremity. Flexor tendon rupture occurred
in 0.3% of all treated patients[45]. No pharmacokinetic drug
interactions have been described regarding Xiaflex. The efficacy
and safety of Xiaflex have not been evaluated in patients receiving
anticoagulants within seven days of Xiaflex administration with the
exception of patients taking low-dose aspirin (<150 mg daily). Use
Xiaflex with caution in patients who are anticoagulated or who have
coagulation disorders[46].

Steroids

Subcutaneous, nonintralesional injections of triamcinolone
is an effective, safe, and durable means of managing severe,
disabling, and/or chronic penile pain in patients with Peyronie
disease[47]. Used with verapamil together in order to combine the
anti-inflammatory effect of betamethasone, which leads to early
resolution of plaque-related symptoms, and the anti-fibrotic effects
of verapamil, which serves to prevent or reverse plaque growth[48].

Extracorporeal Shock Wave Therapy (ESWT)

Extracorporeal Shock Wave Therapy Extracorporal Shockwave
Therapy (ESWT) has been utilized as a modality to treat Peyronie’s
disease since the late-1990s, with variable improvements in penile
curvature, pain, and erectile function reported[49]. ESWT appears
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to have an effect on penile pain during erection and consequently,
on the improvement of sexual function. Pain appears to resolve
faster after ESWT than during the natural course of the disease.
ESWT is thought to relieve pain either by the overstimulation or
the direct destruction of nociceptors. It was suggested that ESWT
may be beneficial to achieve freedom from pain within a short
time. However, the question arises whether a symptom such as
pain that resolves spontaneously with time should be treated by an
expensive method such as ESWT[50].In Manikandan Study Patients
received a minimum of 3 treatment sessions (3,000 shock waves at
energy density of 0.3 mJ/mm2), delivered either at intervals of 4
weeks or on consecutive days. After treatment, penile angulation
was evaluated by autophotography. Patients were questioned
about pain relief, but the study did not provide details on how
this outcome was assessed. A total of 64% of patients reported
that they had either excellent or significant improvement in penile
angulation, while 36% said they had minimal or no improvement.
Of those who had pain on erection before treatment, 84% reported
complete or near complete relief after treatment[51].

Effect on Erectile Dysfunction

In Vardi study, Low-intensity extracorporeal shockwave
therapy (LI-ESWT) was applied to the penile shaft and crura at five
different sites. Assessment of erectile function was performed at
screening and at 1 mo after the end of the two treatment sessions
using validated sexual function questionnaires. LI-ESWT was
found to be a promising treatment modality for ED[52]. Another
study by Palmiere and colleagues aimed to assess the effects of
extracorporeal shock wave therapy plus tadalafil 5 mg once daily
in the management of fresh cases of Peyronie’s disease and erectile
dysfunction. Main outcome measures were erectile function, pain
during erection, plaque size, penile curvature, and quality of life
. Follow-up evaluations were performed after 12 and 24 weeks.
The result was a significantly higher mean International Index of
Erectile Function score and quality of life score in patients receiving
the combination[53].

Radiation Therapy

Though it may decrease pain, yet it has no effect on the plaque
itself and can cause undesirable side effects[54].

Penile Traction Therapy

The Principle of Mechanical Traction: It mainly depends
on cellular mitosis. When traction is applied to tissue, expansion
occurs as an adaptive reaction. The same principle has successfully
been applied for treating Dupuytren’s contracture. It is possible,
therefore, that the two conditions may share a common underlying
pathophysiology, and therefore potentially respond to similar
treatment modalities[55].
The Evidence for Penile Traction Therapy: Scroppo et al
used PTT in patients with PD in a study of eight men. The inclusion
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criteria for the study involved all men with minimum 3 months of
PD without concomitant ED and the men were instructed to use the
traction device for at least 4 h a day for a total of 3–6 months. They
reported an increase in the mean penile length of 4.1 mm (100.5 mm
before and 104.6 mm after PTT) (p > 0.05) and decrease in mean
erect penile curvature (EPC) of 14° (from 34° to 20°) (p < 0.05) in
this small case series[56]. Colpi et al found that daily use of a penile
traction device for 6 h a day in men with PD and severe penile
retraction was associated with a longer Stretched Penile Length
(SPL) (average 0.8 cm gain)[57]. Ideal patient characteristics for
PTT include men with acute phase of PD or short penises, absence
of calcified Peyronie’s plaque, acceptable penile girth or absence of
hour-glass penile deformity, normal erectile function, and finally
highly motivated patient[58].

The Use of a Vacuum Erectile Device for Penile Length
Preservation: VED functions through the creation of a vacuum
around the penis, which leads to an erection by engorgement of
penile tissue. The devices are easy to use, widely available, have few
contraindications and require no testing prior to use[59]. Aghamir
and colleagues reported that 6 months after VED use, there was a
non-statistically significant increase in mean penile length from
7.6 to 7.9 cm[60]. Raheem and colleagues found a clinically and
statistically significant improvement in penile length, angle of
curvature, and pain after 12 weeks of VED. However, there was
no significant change in the sexual and erectile functions[61]. In
Gontero study, the penile extender improved penile curvature with
better results than that of intralesional injections. However, results
were achieved in a selected population with stable disease[62]. The
device caused minor side effects. Overall results were self-reported
as “acceptable,” making this minimally invasive treatment modality
a potential new treatment option in selected Peyronie’s disease
patients[55].

Conclusion

Understanding the pathological background for peyronie’s
disease is essential to determine the pertinent treatment option
according to patient clinical presentation.
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