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Abstract

Context: Penile curvature can be congenital or acquired. Acquired curvature is second-
ary due to La Peyronie (Peyronie’s) disease.

Objective: To provide clinical guidelines on the diagnosis and treatment of penile
curvature.

Evidence acquisition: A systematic literature search on the epidemiology, diagnosis, and
treatment of penile curvature was performed. Articles with the highest evidence
available were selected and formed the basis for assigning levels of evidence and grades
of recommendations.

Evidence synthesis: The pathogenesis of congenital penile curvature is unknown.
Peyronie’s disease is a poorly understood connective tissue disorder most commonly
attributed to repetitive microvascular injury or trauma during intercourse. Diagnosis is
based on medical and sexual histories, which are sufficient to establish the diagnosis.
Physical examination includes assessment of palpable nodules and penile length. Curva-
ture is best documented by a self-photograph or pharmacologically induced erection. The
only treatment option for congenital penile curvature is surgery based on plication
techniques.

Conservative treatment for Peyronie’s disease is associated with poor outcomes.
Pharmacotherapy includes oral potassium para-aminobenzoate, intralesional treatment
with verapamil, clostridial collagenase or interferon, topical verapamil gel, and iontopho-
resis with verapamil and dexamethasone. They can be efficacious in some patients, but
none of these options carry a grade A recommendation. Steroids, vitamin E, and tamoxifen
cannot be recommended. Extracorporeal shock wave treatment and penile traction
devices may only be used to treat penile pain and reduce penile deformity, respectively.

Surgery is indicated when Peyronie’s disease is stable for at least 3 mo. Tunical
shortening procedures, especially plication techniques, are the first treatment options.
Tunical lengthening procedures are preferred in more severe curvatures or in complex
deformities. Penile prosthesis implantation is recommended in patients with erectile
dysfunction not responding to pharmacotherapy.

Conclusions: These European Association of Urology (EAU) guidelines summarise the
present information on penile curvature. The extended version of the guidelines is
available on the EAU Web site (www.uroweb.org/guidelines/).

© 2012 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Penile curvature can be congenital or acquired. Congenital
curvature is discussed in these guidelines as a distinct
pathology in the adult population without any other
concomitant abnormality present such as urethral abnor-
malities.

Acquired curvature is secondary due to La Peyronie
disease (referred to as Peyronie’s disease). The condition was
given its name in 1743 by a French physician, Frangois Gigot
de La Peyronie, although he was not the first one to describe
it [1].

2. Methodology

A systematic literature search of the Medline database was
performed. The controlled vocabulary of the medical subject
headings (MeSH) database uses the specific term penile
induration for Peyronie’s disease. There is no specific MeSH
term for congenital penile curvature. To identify relevant
articles, the search included the MeSH terms congenital
abnormalities, penis/*abnormalities, male, and the free-text
term congenital penile curvature. A total of 48 articles were
identified for congenital penile curvature and 1200 articles
for Peyronie’s disease. The panel reviewed all these records
and selected the articles with the highest evidence available.
However, in several subject areas, the only articles available
for discussion had low levels of evidence.

3. Congenital penile curvature
3.1. Epidemiology and physiopathology

Congenital curvature is rare, and there is no evident cause
[2]. A single study analysing the ultrastructure of the tunica
albuginea demonstrated widening and fragmentation of
collagen fibres, with complete disappearance of striation
and transformation into electron-dense, fibrous granulated
material and elastin accumulation [3].

3.2. Patient evaluation

The medical and sexual histories are usually sufficient to
establish the diagnosis of congenital penile curvature.
Physical examination during erection is only useful to
document curvature and exclude other pathologies. Erectile
function is normal, but it can be compromised by excessive
curvature [4].

3.3. Treatment

The treatment of this pathology is only surgical and can be
performed at any time in adults. Plication techniques are
used almost exclusively with high curvature correction
rates (67-97%) [4-6]. The use of grafting material in isolated
congenital penile curvature is too limited to draw any
conclusions. Table 1 summarises the conclusions on patient
evaluation and treatment of congenital penile curvature.

4. Peyronie’s disease
4.1. Epidemiology, physiopathology, and natural history

Prevalence rates of 0.4-9% have been published [7]. The
aetiology of Peyronie’s disease is unknown. However, an
insult (repetitive microvascular injury or trauma) to the
tunica albuginea is the most widely accepted hypothesis
[8]. Peyronie’s disease starts with an acute inflammatory
process. This is characterised by increased proliferation of
the tunical fibroblasts, some of which differentiate into
myofibroblasts, with excessive deposition of collagen, the
persistence of fibrin, and elastin fragmentation. A prolonged
inflammatory response will result in the remodelling of
connective tissue into a dense fibrotic plaque. Penile plaque
formation can result in curvature, which, if severe, may
prevent vaginal intromission. The most commonly associ-
ated comorbidities and risk factors are diabetes, hyperten-
sion, lipid abnormalities, ischaemic cardiopathy, erectile
dysfunction, smoking, and excessive consumption of
alcohol [9]. Dupuytren contracture is more common in
patients with Peyronie’s disease, affecting 9-39% of
patients; 4% of patients with Dupuytren contracture have
reported Peyronie’s disease (Table 2). Younger men and
whites are at increased risk for Peyronie’s disease after
radical pelvic surgery (eg, radical prostatectomy) [10].
With time, penile curvature is expected either to worsen
in 30-50% of patients or stabilise in 47-67% of patients.
Spontaneous improvement is reported in only 3-13% of
patients [11]. An improvement in penile curvature is more
likely to occur in the early stage of disease, rather than in a
later phase when the plaque has formed and become densely
calcified. Pain is present in 35-45% of patients during the
early stage of disease. Pain tends to resolve with time in 90%
of men, usually during the first 12 mo after onset (Table 2).
In addition to the physiologic and functional alteration of
the penis, validated mental health questionnaires have
shown that 48% of men with Peyronie’s disease have mild or

Table 1 - Conclusions on patient evaluation and treatment of congenital penile curvature

Conclusions LE

The medical and sexual histories are usually sufficient to establish the diagnosis of congenital penile curvature. Physical examination 3
during erection is useful for documentation of the curvature and exclusion of other pathologies.

Surgery is the only treatment option that can be performed at any time in adult life. Plication techniques have been used almost exclusively 3

in cases of isolated penile curvature with high curvature correction rates.

LE = level of evidence.
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Table 2 - Conclusions on epidemiology, physiopathology and natural history of Peyronie’s disease

Conclusions LE

Peyronie’s disease is a connective tissue disorder characterised by the formation of a fibrotic lesion or plaque in the tunica albuginea that leads 2
to penile deformity.

The contribution of associated comorbidities or risk factors (eg, diabetes, hypertension, lipid abnormalities, and Dupuytren contracture) to the 3
pathophysiology of Peyronie’s disease is still unclear.

Two phases of the disease can be distinguished. The first phase is the acute inflammatory phase (painful erections, “soft” nodule/plaque), and 2
the second phase is the fibrotic/calcifying phase with formation of hard palpable plaques (disease stabilisation).

Spontaneous resolution is uncommon (3-13%), and most patients experience disease progression (30-50%) or stabilisation (47-67%). Pain is 2

usually present during the early stages of the disease but tends to resolve with time in 90% of men.

LE = level of evidence.

moderate depression sufficient to warrant medical evalua-
tion [12].

4.2. Patient evaluation

The aim of the initial evaluation is to provide information on
the presenting symptoms and their duration (erectile pain,
palpable nodules, curvature, length, rigidity, and girth) and
erectile function status.

Patients likely to have active disease are those with short
symptom duration, pain during erection, or a recent change
in penile curvature. It is often difficult to evaluate whether
the inflammatory phase has ended, but resolution of pain and
stability of the curvature for at least 3 mo are well-accepted
criteria of disease stabilisation and, when indicated, a
patient’s referral for surgical intervention [11].

Penile examination consists generally of a palpable node
or plaque. The whole of the penis should be examined. There
is currently no standardised approach for measuring the
penis, but it is recommended that the penis be measured
dorsally at full stretch from the base of the penis to the tip of
the glans. Plaque size is measured in the erect penis. There is
no correlation between plaque size and the degree of
curvature. The measurement of length during erection is
important because it has a direct impact on treatment
decisions. Girth-related changes are often self-reported by
the patient [13].

Erectile function can be assessed using validated
instruments such as the International Index of Erectile
Function (IIEF). Erectile dysfunction is mainly due to penile
vascular disease, and it has an impact on the treatment
strategy [14]. However, it should be noted that IIEF has not
been validated specifically in Peyronie’s disease patients
because it has an impact on the treatment strategy.

Sonographic measurement of the plaque’s size is
inaccurate and operator dependent, and it is not recom-
mended in everyday clinical practice. Duplex ultrasonogra-
phy may be required to assess vascular parameters.

An objective assessment of penile curvature with an
erection is mandatory. This can be done using a home (self-)
photograph of an erection that has either been obtained
naturally (preferably) or by using a vacuum-assisted
erection test or an intracavernosal injection of a vasoactive
agent [13]. Table 3 summarises the recommendations on
the evaluation of Peyronie’s disease.

4.3. Nonoperative treatment

Conservative treatment of Peyronie’s disease is primarily
focused on patients in the early stage when symptoms are
present and the plaque is not densely fibrotic or calcified
[15]. Several nonoperative treatment options have been
used (Table 4). No single drug has been approved by
the European Medical Association for the treatment of
Peyronie’s disease. Only potassium para-aminobenzoate
(Potaba) has been classified as “possibly effective” by the US
Food and Drug Administration for Peyronie’s disease.

The results of studies on conservative treatment for
Peyronie’s disease are often contradictory, making it
difficult to provide recommendations in the everyday
real-life setting. Table 5 summarises the recommendations
on nonoperative treatment of Peyronie’s disease.

4.3.1. Oral treatment

4.3.1.1. Vitamin E. Vitamin E (tocopherol) is a fat-soluble
compound that acts as a natural antioxidant to reduce the
number of oxygen-free radicals produced in energy
metabolism. It is commonly prescribed by most urologists

Table 3 - Summary of recommendations on the evaluation of Peyronie’s disease

Guidelines recommendations on the evaluation of Peyronie’s disease LE GR

Medical and sexual histories in patients with Peyronie’s disease must include duration of the disease, penile pain, change of penile deformity, 2 B
difficulty in vaginal intromission due to deformity, and erectile dysfunction.

Physical examination must include assessment of palpable nodules, penile length, extent of curvature (self-photograph, vacuum-assisted 2 B
erection test, or pharmacologically induced erection) and any other possibly related diseases (Dupuytren contracture, Ledderhose disease).

Sonographic measurement of the plaque’s size is inaccurate and operator dependent. It is not recommended in everyday clinical practice. 3 C

Duplex ultrasonography is required to ascertain vascular parameters associated with erectile dysfunction. 2 B

LE = level of evidence; GR = grade of recommendation.
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Table 4 - Nonoperative treatments for Peyronie’s disease

Oral treatments
Vitamin E
Potassium para-aminobenzoate (Potaba)
Tamoxifen
Colchicine
Acetyl esters of carnitine
Pentoxifylline
Intralesional treatments
Steroids
Verapamil
Clostridial collagenase
Interferon
Topical treatments
Verapamil
Iontophoresis
Extracorporeal shock wave lithotripsy
Traction devices
Vacuum devices

in once- or twice-daily doses of 400 IU because of its wide
availability, low cost, and safety. However, a double-blind
placebo-controlled crossover study failed to show a
significant effect on penile deformity or plaque size [16].

4.3.1.2. Potassium para-aminobenzoate (Potaba). Potassium para-
aminobenzoate is thought to exert an antifibrotic effect
through an increase in oxygen uptake by the tissues, a rise in
the secretion of glycosaminoglycans, and enhancement of
the activity of monoamine oxidases. In a prospective
double-blinded controlled study in 41 patients with
Peyronie’s disease, penile pain was significantly improved
by potassium para-aminobenzoate (12 g/d for 12 mo) but
not penile curvature and penile plaque size [17]. In another
prospective randomised double-blind placebo-controlled
trial in 103 patients with Peyronie’s disease, potassium
para-aminobenzoate (3 g/d four times daily for 12 mo)
decreased penile plaque size significantly but had no effect
on penile curvature or penile pain [18].

Treatment-emergent adverse events are nausea, anorex-
ia, pruritus, anxiety, chills, cold sweats, confusion, and
difficulty concentrating, but no serious adverse events have
been reported.

4.3.1.3. Tamoxifen. Tamoxifen is a nonsteroidal oestrogen
receptor antagonist. Its proposed mechanism of action in
Peyronie’s disease involves the modulation of transforming
growth factor (TGF)B1 secretion by fibroblasts. A placebo-
controlled randomised study was performed in 25 patients
in the late stage of Peyronie’s disease, with a mean disease
duration of 20 mo. Tamoxifen 20 mg twice daily for 3 mo
failed to show any significant improvement in pain,
curvature, or plaque size [19].

4.3.1.4. Colchicine. Colchicine is a medicine often used to treat
acute attacks of gout and used in Peyronie’s disease on the
basis of its anti-inflammatory effect. Preliminary results in
24 men showed that half of the men given colchicine
(0.6-1.2 mg daily for 3-5 mo) found that painful erections
and penile curvature improved; penile plaque decreased or
disappeared in 50% [20]. In another study in 60 men
(colchicine 0.5-1 mg daily for 3-5 mo with escalation to
2 mg twice daily), penile pain resolved in 95% and penile
curvature improved in 30% [21]. Reported treatment-
emergent adverse events with colchicine are gastrointesti-
nal effects (nausea, vomiting, diarrhoea), which can be
improved by dose escalation.

The combination of vitamin E and colchicine (600 mg/d
and 1 mg every 12 h, respectively) for 6 mo in patients with
early-stage Peyronie’s disease resulted in a significant
improvement in plaque size and curvature, but not in pain
compared with ibuprofen 400 mg/d for 6 mo [22].

4.3.1.5. Acetyl esters of carnitine. It has been suggested that
carnitine can reduce intracellular calcium levels in endo-
thelial cells, which in turn may eventually suppress

Table 5 - Summary of recommendations on nonoperative treatment of Peyronie’s disease

Guidelines recommendations on nonoperative treatment for Peyronie’s disease LE GR

Conservative treatment for Peyronie’s disease is primarily aimed at treating patients in the early stage of disease. It is an option in 3 C
patients not fit for surgery or when surgery is not acceptable to the patient.

Oral treatment with potassium para-aminobenzoate may result in a significant reduction in penile plaque size and penile pain as well as 1b B
penile curvature stabilisation.

Intralesional treatment with verapamil may induce a significant reduction in penile curvature and plaque volume. 1b C

Intralesional treatment with clostridial collagenase showed significant decreases in the deviation angle, plaque width, and plaque length. 2b C

Intralesional treatment with interferon may improve penile curvature, plaque size and density, and pain. 1b B

Topical verapamil gel 15% may improve penile curvature and plaque size. 1b B

Iontophoresis with verapamil 5 mg and dexamethasone 8 mg may improve penile curvature and plaque size. 1b B

Extracorporeal shock wave treatment fails to improve penile curvature and plaque size, and it should not be used with this intent but 1b B
may be beneficial for penile pain.

Penile traction devices and vacuum devices may reduce penile deformity and increase penile length. 3 C

Recommendations against treatment LE GR

Intralesional treatment with steroids is not associated with a significant reduction in penile curvature, plaque size, or penile pain, 1b B
and intralesional treatment with steroids can therefore not be recommended.

Oral treatment with vitamin E and tamoxifen are not associated with significant reduction in penile curvature, plaque size, or penile 2b B
pain and therefore should not be used for this purpose.

Other oral treatments (acetyl esters of carnitine, pentoxifylline) are not recommended. 3 C

LE = level of evidence; GR = grade of recommendation.
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fibroblast proliferation and collagen production, thus reduc-
ing penile fibrosis. In a randomised double-blind study in
48 patients with early-stage Peyronie’s disease, patients were
randomised to acetyl-L-carnitine (1 g twice daily) compared
with tamoxifen (20 mg twice daily). After 3 mo, acetyl-L-
carnitine was significantly more effective than tamoxifen in
reducing pain and curvature and in inhibiting disease
progression, but not in reducing penile plaque size
(both tamoxifen and carnitine significantly reduced plaque
size) [23].

The combination of propionyl-l-carnitine (2 g/d for
3 mo) with intralesional verapamil (10 mg weekly for
10 wk) significantly reduced penile curvature, plaque size,
and disease progression compared with intralesional verap-
amil combined with tamoxifen (40 mg/d) for 3 mo [24].

4.3.1.6. Pentoxifylline. Pentoxifylline is a nonspecific phospho-
diesterase inhibitor that downregulates TGFg1 and
increases fibrinolytic activity. An increase of nitric oxide
levels may be effective in preventing the progression of
Peyronie’s disease or reversing fibrosis. In 62 patients with
Peyronie’s disease, pentoxifylline treatment for 6 mo
appeared to stabilise or reduce calcium content in penile
plaques and tended to improve penile curvature [25].

4.3.1.7. Phosphodiesterase type 5 inhibitors. The rationale for the
use of a phosphodiesterase type 5 (PDE5-I) in Peyronie’s
disease comes from animal studies showing that they can
reduce the collagen/smooth muscle and collagen III/I ratios
and increase the apoptotic index in the Peyronie’s disease-
like plaque [26]. In a retrospective controlled study, daily
tadalafil (2.5 mg for 6 mo) resulted in statistically signifi-
cant (p < 0.05) resolution of septal scar in 69% of patients
compared with 10% in the control group (no treatment).
However, this study included patients with isolated septal
scars without evidence of penile deformity [27]. Therefore,
no recommendation can be given for PDE5-I in patients with
Peyronie’s disease.

4.3.2. Intralesional treatment

The injection of pharmacologically active agents directly
into the penile plaque results in localised delivery and
higher drug concentrations inside the plaque.

4.3.2.1. Steroids. Intralesional steroids are thought to act
by opposing the inflammatory milieu responsible for
Peyronie’s plaque progression via inhibition of phospholi-
pase A2 and suppression of the immune response and by
decreasing collagen synthesis. In the only single-blind
placebo-controlled study with intralesional administration
of betamethasone, no statistical significant changes were
reported in penile deformity, penile plaque size, and penile
pain during erection [28]. Adverse effects include tissue
atrophy, thinning of the skin, and immune suppression.

4.3.2.2. Verapamil. The rationale for the intralesional use of
verapamil (a calcium channel antagonist) in patients with
Peyronie’s disease is based on in vitro data demonstrating
the transport of extracellular matrix molecules, including

collagen, fibronectin, and glycosaminoglycans, as a
calcium-dependent process, along with a concomitant
increase in collagenase activity, modification of the
inflammatory response in the early phase of the disorder,
and inhibition of fibroblast proliferation in the plaques. In
the only randomised placebo-controlled study, no statisti-
cal significant differences were reported in plaque size,
penile curvature, penile pain during erection, and plaque
“softening” [29].

4.3.2.3. Clostridial collagenase. Clostridial collagenase is a chro-
matographically purified bacterial enzyme that selectively
attacks collagen, which is known to be the primary
component of the Peyronie’s disease plaque. In a prospective
randomised placebo-controlled double-blind study compar-
ing the effects on plaque size and penile deformity of
intralesional purified clostridial collagenase (6000-14 000 U)
and saline placebo, the overall response was 36% with
clostridial collagenase compared with 4% with placebo
(p < 0.007) [30]. Follow-up was only 3 mo. Response rates
were even higher in patients with smaller plaques and
curvature <60°. The efficacy of intralesional collagenase
injections (three injections of clostridial collagenase, 10 000
U/0.25 cm? per injection, administered over 7-10 d and
subsequently administered over 7-10 d at 3 mo) was
assessed over a non-placebo-controlled short-term follow-
up study in a small population of men with Peyronie’s
disease. Although methodologically biased, this study
showed significant decreases from baseline in the deviation
angle, plaque width, and plaque length. The most commonly
reported side effects were penile pain, contusions, and
ecchymosis.

4.3.2.4. Interferon. Interferon «-2b has been shown to de-
crease fibroblast proliferation, extracellular matrix produc-
tion, and collagen production from fibroblasts and improve
the wound-healing process from Peyronie’s disease plaques
in vitro. Intralesional injections (5 x 10° units of interferon
«-2b in 10 ml saline two times per week for 12 wk)
significantly improved penile curvature, plaque size and
density, and pain compared with placebo [31]. Side effects
include myalgias, arthralgia, sinusitis, fever, and flulike
symptoms. These can be effectively treated with nonsteroi-
dal anti-inflammatory drugs before interferon injection.

4.3.3. Topical treatments

4.3.3.1. Topical verapamil. In a small randomised placebo-
controlled study, topical verapamil (gel 15% applied topically
to the penile shaft twice daily) significantly improved penile
curvature, plaque size, and penile pain [32]. Treatment
results significantly improved after 9 mo compared with
3 mo, showing that a prolonged treatment period may be
important. However, there is a lack of evidence that topical
verapamil applied to the penile shaft produces adequate
levels of active compound within the tunica albuginea.

4.3.3.2. lontophoresis. lontophoresis (also known as transder-
mal electromotive drug administration or electromotive
drug administration) has been introduced to try and
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improve the local uptake of drugs. In a randomised double-
blind controlled study, iontophoresis with verapamil 5 mg
and dexamethasone 8 mg resulted in a statistically signifi-
cant improvement in penile curvature and plaque size [33].
However, in another randomised double-blind placebo-
controlled study, penile curvature was not statistically
improved after iontophoresis with verapamil 10 mg [34].
Iontophoresis is not associated with any significant adverse
event.

4.3.3.3. Extracorporeal shock wave lithotripsy. The mechanism of
action involved in extracorporeal shock wave lithotripsy
(ESWL) for Peyronie’s disease is still unclear, but there are
two hypotheses. In the first hypothesis, ESWL may work by
directly damaging and remodelling the penile plaque. In the
second hypothesis, ESWL may increase the vascularity of the
area by generating heat, resulting in an inflammatory
reaction, with increased macrophage activity causing plaque
lysis and eventually leading to plaque resorption. In a
prospective randomised double-blind placebo-controlled
study, four weekly treatment sessions of ESWL, with each
session consisting of 2000 focused shock waves, resulted in
significant improvement only for penile pain [35].

4.3.3.4. Tractiondevices. The application of continuous traction
in Dupuytren contracture increases the activity of degrada-
tive enzymes. This initially leads to a loss of tensile strength
and ultimately to solubilisation. It is followed by an increase
in newly synthesised collagen. This concept has been
applied in an uncontrolled study including 10 patients with
Peyronie’s disease in which the FastSize Penis Extender was
applied as the only treatment for 2-8 h/d for 6 mo [36].
Penile curvature reduced in all men from 10° to 45°, with an
average reduction of 33% (range: 51-34°). Stretched penile
length increased to 0.5-2.0 cm, and erect girth increased to
0.5-1.0 cm, with a correction of the hinge effect in four of
four men. There were no adverse events such as skin
changes, ulcerations, hypoesthesia, or diminished rigidity.

4.3.3.5. Vacuum devices. The application of vacuum devices
follows the same principles as traction devices. Their efficacy
was assessed in an uncontrolled study (31 patients
completed the study) [37]. The study used a vacuum device
for 10 min twice daily over a 12-wk period. Penile pain
reduced significantly (p =0.012). Stretched penile length
also increased significantly (p =0.029) with a mean of
0.5 cm. Reduction of the curvature was reported in 67%
of patients; 10% had worsening curvature and 23% showed
no change. Half of the patients were satisfied with the
outcome, and the remainder had their curvature corrected
surgically.

44. Surgical treatment

Although conservative treatment for Peyronie’s disease
should usually resolve painful erections, only a small
percentage of men experience significant straightening of
the penis. The aim of surgery is to correct curvature and
allow satisfactory intercourse. Surgery is indicated only in

patients with stable disease for at least 3 mo, although a
6- to 12-mo period has also been suggested [38].

Specific issues that should be mentioned during patient
consent are the risks of penile shortening, erectile
dysfunction, penile numbness, the risk of recurrent curva-
ture, the potential for palpation of knots and stitches
underneath the skin, and the potential need for circumci-
sion at the time of surgery.

Two major types of repair may be considered for both
congenital penile curvature and Peyronie’s disease: penile
shortening and penile lengthening procedures. Penile
shortening procedures include the Nesbit wedge resection
and the plication techniques performed on the convex side
of the penis. Penile lengthening procedures are performed
on the concave side of the penis and require the use of a
graft. They aim to minimise penile shortening caused by
Nesbit or plication of the tunica albuginea or are used to
correct complex deformities. Penile degloving, with associ-
ated circumcision to prevent postoperative phimosis, is
considered the standard approach for all types of proce-
dures. However, recent data suggest circumcision is not
always necessary [39]. Finally, in patients with Peyronie’s
disease and erectile dysfunction not responding to medical
treatments, surgical correction of the curvature with
concomitant penile prosthesis implantation should be
considered.

There are no standardised questionnaires for the
evaluation of surgical outcomes. Data from well-designed
prospective studies are scarce, with a low level of evidence.
Most data are mainly based on retrospective studies,
typically noncomparative and nonrandomised, or on expert
opinion.

4.4.1.  Penile shortening procedures

In 1965, Nesbit was the first to describe the removal of tunical
ellipses opposite a nonelastic corporal segment to treat
congenital penile curvature [6]. Fourteen years later, this
technique became a successful treatment option for
Peyronie’s disease [40]. This operation is based on a 5- to
10-mm transverse elliptical excision of the tunica albuginea
or approximately 1 mm for each 10° of curvature. The overall
short- and long-term results of the Nesbit operation are
excellent. Complete penile straightening is achieved in >80%
of patients [40]. Recurrence of the curvature and penile
hypoesthesia are uncommon (about 10%), and the risk of
postoperative erectile dysfunction is minimal. Penile short-
ening is the most commonly reported outcome of the Nesbit
procedure [40]. However, shortening of only 1-1.5 cm has
been reported for about 85% of patients, which is rarely the
cause for postoperative sexual dysfunction. Patients often
perceive the loss of length as greater than it actually is. It is
therefore advisable to measure and document the penile
length perioperatively, both before and after the straighten-
ing procedure, whatever the technique used [13].

Plication procedures use the same principle as the Nesbit
operation but are simpler to perform. They are based on
single or multiple longitudinal incisions on the convex side
of the penis closed in a horizontal way [41]. Another
modification has been described as the “16-dot” technique
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Table 6 - Types of grafts used in Peyronie’s disease surgery

Autologous grafts
Dermis
Vein grafts
Tunica albuginea
Tunica vaginalis
Temporalis fascia
Buccal mucosa
Allografts
Cadaveric pericardium
Cadaveric fascia lata
Cadaveric dura matter
Cadaveric dermis
Xenografts
Porcine small intestinal submucosa
Bovine pericardium
Porcine dermis
Synthetic grafts
Gore-Tex
Dacron

with minimal tension under local anaesthesia [42]. The use
of nonabsorbable sutures reduced recurrence of the
curvature. Results and satisfaction rates are similar to
the Nesbit procedure.

4.4.2. Penile lengthening procedures
Tunical lengthening procedures entail an incision in the
short (concave) side of the tunica to increase the length of
the concave side, creating a tunical defect that is covered by
a graft. However, plaque removal may be associated with
high rates of postoperative erectile dysfunction due to
venous leakage [43].

Table 6 lists the types of grafts used in Peyronie’s disease
surgery, and Table 7 reports the results of the different
surgical treatments for Peyronie’s disease [44-53].

The risk of erectile dysfunction seems to be greater
for penile lengthening procedures. Recurrent curvature
implies a failure to wait until the disease has stabilised, a
reactivation of the condition following the development of
stable disease, or the use of reabsorbable sutures that lose
their strength before fibrosis has resulted in an acceptable
strength of the repair. Penile numbness is a potential risk of
any surgical procedure involving mobilisation of the dorsal
neurovascular bundle. Neurapraxia usually occurs due to
bruising of the dorsal sensory nerves. Because the usual
deformity is a dorsal deformity, the procedure most likely to
induce this complication is a lengthening (grafting) proce-
dure for a dorsal deformity.

4.4.3.  Penile prosthesis

Penile prosthesis implantation is typically reserved for the
treatment of Peyronie’s disease in patients with erectile
dysfunction, especially when they do not respond to a
PDE5-I. Although all types of penile prostheses can be used,
implantation of an inflatable penile prosthesis seems to be
the most effective in these patients [54].

4.4.4. Treatment algorithm

If the degree of curvature is >60° or is a complex curvature,
or if the penis is significantly shortened in patients with a
good erectile function (with or without pharmacologic
treatment), then a grafting procedure is feasible. If there is
erectile dysfunction that is not responding to pharmaco-
logic treatment, the best option is the implantation of an
inflatable penile prosthesis, with or without an associated
procedure over the penis (modelling, plication, or even
grafting plus the prosthesis). Table 8 summarises the
recommendations on the surgical treatment of Peyronie’s

Table 7 - Results of surgical treatments for Peyronie’s disease”

Tunical shortening procedures

Tunical lengthening procedures

Nesbit Plication Grafts
Penile shortening, % 4.7-30.8 41-90 0-40
Penile straightening, % 79-100 58-100 74-100
Persistent or recurrent curvature, % 4-26.9 7.7-10.6 0-16.7
Postoperative erectile dysfunction, % 0-13 0-22.9 0-15
Penile hypoesthesia, % 2-21 0-21.4 0-16.7
Technical modifications 1 At least 3 Many types of grafts and techniques used

" Data from different noncomparable studies [44-53].

Table 8 - Summary of recommendations on surgical treatment of Peyronie’s disease

Guidelines recommendations on surgical treatment for penile curvature LE GR

Surgery is indicated when Peyronie’s disease is stable for at least 3 mo (without pain or deformity deterioration), which is usually the case 3 C
after 12 mo from the onset of symptoms, and intercourse is compromised due to deformity.

Penile length, curvature severity, erectile function (including response to pharmacotherapy in case of erectile dysfunction), and patient 3 C
expectations must be assessed prior to surgery.

Tunical shortening procedures, especially plication techniques, are the first treatment options for congenital penile curvature and for 2b B
Peyronie’s disease with adequate penile length, curvature <60°, and absence of special deformities (hourglass, hinge).

Grafting techniques are the preferred treatment option for patients with Peyronie’s disease with no adequate penile length, curvature >60°, 2b B
and presence of special deformities (hourglass, hinge).

Penile prosthesis implantation, with or without any additional procedure (modelling, plication, or grafting), is recommended in Peyronie’s 2b B

disease patients with erectile dysfunction not responding to pharmacotherapy.

LE = level of evidence; GR = grade of recommendation.
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Treatment of Peyronie’s disease

Discuss natural history of the disease
Reassure patient that Peyronie’s is a benign disease
Discuss current treatment modalities
Share decision making

v

Active disease
(pain, deformity deterioration, no
calcification on ultrasound)

A 4

Conservative treatment

v

Stable disease
(no pain, no deformity deterioration,
calcification plaques on ultrasound)

Y

Surgical treatment |

v v
I No ED J ‘ ED J
A 4
Response
< Yes |« tgo
v v treatment
Adquate penis length Short penis
Curvature <60° Curvature >60° v
Absence of special Presence of special Eoil
deformities (hourglass, deformities (hourglass,
hingle) hinge)
¢ l' Y
Penile
Nesbit or plication Tunica lengthening prosthesis
procedures procedures (remodelling,
plaque)

Fig. 1 - Treatment algorithm for Peyronie’s disease. ED = erectile dysfunction.

disease, and the proposed treatment algorithm is presented
in Figure 1.
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