
REVIEW

© The Canadian Journal of Urology™; 15(3); June 2008

Accepted for publication April 2008
 
Address correspondence to Dr. JC Trussell, Milton S. 
Hershey Medical Center, 500 University Drive, Hershey, 
PA 17033-0850 USA

Straightening out Peyronie’s:  a medical and 
surgical approach to the patient 
J. C. Trussell, MD, James C. Brien, MD
Division of Urology, Penn State Milton S. Hershey Medical Center, Hershey, Pennsylvania, USA

TRUSSELL JC, BRIEN JC. Straightening out Peyronie’s:  
a medical and surgical approach to the patient. The 
Canadian Journal of Urology. 2008;15(3):4047-4055. 

Purpose:  Peyronie’s disease is characterized by plaque 
formation within the tunica albuginea of the penile corpora 
cavernosa.  The exact etiology of Peyronie’s is uncertain 
at this time, and multiple treatment options exist.  
Following a literature review, a treatment algorithm has 
been developed to streamline decisions for both medical 
and surgical intervention. 
Methods:  A review of the Medline literature published 
between 1940 and 2008 was performed looking at the 
history, pathophysiology, medical and surgical treatments 
for Peyronie’s disease.  
Results:  The current standard is to treat Peyronie’s with 
expectant medical management or by adding oral, topical, or 
injected medicines to the plaque until the process is stabile 
for 12 months.  Besides pain relief, few patients experience 
signifi cant disease regression with nonsurgical interventions.  
Although initially discouraging, recent studies looking at 

plaque injection with verapamil, interferon, or collagenase 
show promising objective improvements.  Patients with 
disabling curvature in the chronic disease phase respond best 
to surgical intervention.  A review of the mechanisms, adverse 
effects, and supporting literature are provided. 
Conclusion:  The approach to Peyronie’s disease should 
begin with understanding patient expectations and 
making them aware of risks and benefi ts of each treatment 
option.  Medical treatments provide a reasonable starting 
point since they:  lessen pain in most, improve deformity 
in some, but completely resolve symptoms in only a few.  
Those who fail to experience adequate improvement with 
medical therapy, and those with stable yet signifi cant 
deformity, should proceed to surgical intervention.  
The algorithm developed in this review provides an 
organized approach for making decisions about patient 
treatment. 
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Introduction

Peyronie’s disease was fi rst reported by Fallopius in 
1561, but was not “popularized” until 1743 by the 
surgeon of King Louis XV of France, Francois Gigot de 
la Peyronie.  Peyronie initially recommended treatment 
with Barege spa water and mercurial ointments. 

Peyronie’s disease is the result of plaque formation 
within the tunica albuginea.  The resulting curvature 
may result in painful erections and diffi culty with 
intercourse.  For those with minimal plaque and mild 
curvature, reassurance that the condition is benign 
may be all the patient needs.  However, most patients 
will opt for some form of medical management.  
A subset of patients who are affl icted with a disabling 
deformity may find the best treatment option to 
be surgery.1  Goals for each intervention include 
relieving pain, minimizing deformity, and restoring 
erectile function.  In light of recent advancements, 
and the lack of well-controlled prospective studies, 
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the time has come for a consensus statement to clarify 
and streamline an effective treatment algorithm for 
Peyronie’s disease.

Epidemiology

Peyronie’s is uncommon, occurring only in up to 3.2%2 
of Caucasian men, while rarely affecting African-
American men.  Since corporal elasticity diminishes 
with age, it is understandable that most men who 
seek medical attention do so later in life, typically in 
their fi fth decade.  However, a wide age range (20 to 
83 years) has been reported with only 8.2% of men 
presenting younger than 40 years.3  Correlates to 
Peyronie’s have included Dupuytren’s contractures, 
plantar fascial contractures (Lederhose’s disease), 
tympanosclerosis, trauma, urethral instrumentation, 
diabetes, gout, Paget’s disease, and even the use of 
beta-blockers.4 

Genetic infl uences may also be involved.  A familial 
pattern of inheritance has been associated with both 
HLA-B7 antigens and Dupuytren’s contractures.5,6  
Other studies have shown associations with tissue 
types HLA-B27, HLA-A1, HLA-DQw2, and HLA-
DQ5.6-8  Although these HLA associations initially 
spurred an interest in the possibility of autoimmune 
or infectious etiologies, no compelling evidence for 
either process has been demonstrated. 

Although the epidemiology of this disease is 
unlikely to be changing, some experts believe that 
the clinical incidence of Peyronie’s is increasing.9  A 
possible explanation could be related to the recent 
increased awareness of sexual dysfunction, and the 
emergence of more effective treatment options.

Etiology

Peyronie’s is a disease process that primarily involves 
the tunica albuginea.  The etiology of the infl ammatory 
response that results in the offending plaque is not fully 
understood.  The most plausible theory is that stretch-
and-bend trauma, occurring during sexual intercourse, 
results in tunical delamination.10  Delamination 
not only incites inflammation, induration, and 
fi brin deposition, but also activates fi broblasts and 
leukocyte reactions.11  Such studies have implicated 
platelets from tunical hematomas, as the pivotal cause 
for plaque formation.  These platelets release fi brin, 
which contributes to scar formation.  Additionally, 
the release of serotonin, platelet-derived growth 
factors, and transforming growth factors has been 
implicated in the process.  Clearance of these factors 
may be impeded by the avascular nature of the tunica 

albuginea.  In particular, the build up of TGF-β results 
in infl ammatory responses by binding to cell surface 
receptors, activating connective tissue synthesis 
while inhibiting collagenases, ultimately slowing scar 
resorption.12,13  Thus TGF-β can lead to an ongoing 
infl ammatory process.9  The predominance of type III 
collagen in the Peyronie’s scar render them particularly 
prone to contraction.  The replacement of elastic tunica 
with rigid and contraction- inducing type III collagen 
often leads to erectile dysfunction.

Peyronie’s disease and erectile dysfunction

The reported incidence of erectile dysfunction (ED) 
with Peyronie’s disease varies due to the plethora of 
ED-related co-morbidities found with this age group.  
Although some see ED as a late-developing feature, the 
overall risk for Peyronie’s-specifi c ED, at any age, is 
30%.9,14  ED in this setting is often attributed to venous 
leakage from reduced tunical compliance, a result of 
type III collagen replacing the normally compliant 
elastic fi bers.  This rigid segment of tunica is unable to 
occlude effl uxing venous cavernosal blood, resulting in 
a segmental venous leak and detumescense—a process 
labeled “veno-occlusive dysfunction.”  On the other 
hand, not all of Peyronie’s-related ED can be explained 
by venous dysfunction.  Lopez and Jarow studied 76 
patients and found 41% of this sample had arterial 
disease.15  Additionally, performance anxiety related to 
the presence of the physical abnormality may further 
worsen erectile function.16

Clinical presentation 

Most patients present with concerns about a penile 
lump, curvature, or painful erections.  Excluding 
congenital chordee, dorsal vein thrombosis, infi ltrative 
cancer, or a sexually transmitted disease will assist 
in making the Peyronie’s diagnosis.  As part of the 
initial workup, it is important to record plaque 
dimensions, degree of penile curvature, the presence 
of ED, duration of disease, and perception of pain.  
Plaque dimensions may often be defi ned with the aid 
of ultrasound imaging.  In patients contemplating 
surgery, anterior-posterior and lateral photographs 
are useful to document the degree and location of 
curvature. 

Medical management

Treating Peyronie’s should begin with educating the 
patient and his partner concerning the typical disease 
timeline and its varied degrees of progression.  The 
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disease process begins with an acute infl ammatory 
phase, followed by gradual resolution of pain and 
plaque remodeling.  During the subsequent chronic 
phase, plaque size and penile curvature stabilize.  
For some men with minimal symptoms, reassurance 
may be all that is required.  Although a spontaneous 
plaque resolution rate of up to 13% has been reported, 
most patients opt for some form of treatment.17  The 
observation that most dramatic improvements are seen 
in those treated in the early-stage of their disease, have 
led most to recommend early medical intervention.11   

There is no single defi nitive medical therapy for 
Peyronie’s disease.  Patients with evolving or changing 
plaque should continue medical therapy until their 
disease has stabilized.  Treatment options for patients 
in the acute phase include:  (1) oral therapy, (2) injection 
therapy, (3) energy transfer, and (4) topical treatments.

Oral therapy

Vitamin E:  800-1000 I.U. daily in divided doses
Scardino and Scott fi rst reported the antioxidant effects of 
Vitamin E in 1948.  In uncontrolled trials, they observed 
a 78% decrease in curvature and a 91% reduction in 
plaque size when patients were given Vitamin E.18  More 
recently, at a 1993 NIH conference on Peyronie’s disease, 
Devine and Snow reported a 99% reduction in pain but 
only a subjective 13% reduction in curvature in 105 men 
taking vitamin E.  Low cost and excellent tolerability 
continue to make this agent a popular treatment 
modality, particularly for the reduction of pain.  

Colchicine:  0.6 mg PO 2x-3x daily for 3 months
Colchicine has the unique ability to reduce collagen 
synthesis by either interfering with transcellular 
movement of protocollagen, or by increasing collagenase 
activity leading to plaque breakdown.19,20  In addition, 
colchicine acts to reduce the infl ammatory response by 
inhibiting leukocyte adhesion and motility, inhibiting 
cellular mitosis, and blocking the lipoxygenase 
pathway of arachidonic acid metabolism.  

Although earlier studies demonstrated a 26% 
decrease in curvature and a 50% reduction in plaque 
size,21 a more recent randomized placebo-controlled 
study found no signifi cant difference between placebo 
and colchicine in regards to objective outcomes.22  
Although colchicine is generally well tolerated, up to 
one-third of men can experience diarrhea.  

Potassium aminobenzoate (Potaba):  12 gm-20 gm 
PO daily for 3 months
In 1959, Zarafonetis and Horrax reported Potaba as 
a successful Peyronie’s treatment.23  In their original 

study of 21 patients, 100% reported less pain, 82% 
experienced a reduction in curvature, and 76% had 
resolution of their plaque.  In a recent randomized, 
prospective placebo-controlled study, Potaba showed 
some protective effect on the progression of penile 
curvature, however no significant reductions in 
curvature or plaque size were signifi cant between 
control and treatment groups.24  

Although Potaba’s mechanism of action is poorly 
understood, it is thought that a reduction in fi brogenesis 
occurs as a result of local reduction of serotonin 
levels.  The reduction in fi brogenesis is accomplished 
by increased oxygenation of tissues and increased 
monoamine oxidase activity.  Excitement about 
Potaba’s effi cacy is tempered by its relative high cost 
and gastrointestinal side effects.  

Tamoxifen:  20 mg PO 2X daily for 3 months
Tamoxifen is a non-steroidal anti-estrogen that affects 
the infl ammatory response by facilitating release of 
TGF-β from fi broblasts.  Tamoxifen has been shown 
to stimulate release of TGF-β from fetal fi broblasts, 
which in small amounts may reduce infl ammatory 
responses, fi broblast production, and angiogenesis.25 
Lack of long term data limits the reliability of this 
treatment option. 

Injection therapy  

Verapamil:  intralesional injection, 5 mg-10 mg 
every other week, 12 injections
In 1994, Levine was the fi rst to suggest intralesional 
injections of a calcium channel blocker to treat 
Peyronie’s.26  Conceptually, this was an extension 
of bench research demonstrating that verapamil 
could slow scar formation by both the induction 
of collagenase activity and by blocking calcium-
dependent mechanisms by which fi broblasts deposit 
collagen.27  Although Steriger et al found verapamil to 
have no signifi cant effect when compared to placebo 
in a randomized double-blinded placebo-controlled 
study,28 a recent study demonstrated stabilization 
of plaque in 73 of 94 patients.29  Early studies also 
suggest best results have been seen in men with small 
(< 4 cm) non-calcifi ed plaques with an angulation of 
less than 30 degrees.9,30  Other than ecchymosis, no 
other adverse events from verapamil injections have 
been reported.  

Steroids:  dexamethasone and long-acting 
triamcinolone  
In general there is a lack of supporting evidence for 
steroid use as an intralesion injection.  Additionally, 
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serious side effects, such as local tissue atrophy 
and tissue fi brosis, limit widespread use.31  Of note, 
performing surgery after steroid injections puts the 
neurovascular bundle at increased risk as tissue planes 
become distorted as a result of steroid use.  

Collagenase:  intralesional injection 10,000 units 
3X weekly, repeat at 3 month
The concept of intralesional injections to treat 
Peyronie’s actually started a decade prior to verapamil 
injections.  Walsh stated that clostridial collagenase 
could dissolve surgically excised plaque tissue.32  
This fi nding resulted in the injection of collagenase 
directly into the plaque of 31 men with a reported 65% 
reduction of curvature.33  Subsequently, a randomized 
double blinded placebo control trial demonstrated 
a statistically signifi cant “positive response” which 
was greatest in those patients with less than 30 degree 
deformity and plaque length less than 2 cm.34  More 
recently Jordan reported statistically significant 
objective improvements compared to baseline in 
regards to penile deviation angle, plaque width 
and length.35  Xiafl ex, a collagenase from Auxilium 
Pharmaceuticals., is reported to have shown a 
measurable decrease in deviation angel in over 
half patients treated in a phase II trial, according to 
company website www.auxilium.com. 

Interferon:  0.5-3 million units, from 3-times a week 
to once every other week
The concept of injecting interferon into Peyronie’s 
plaque arose from bench research on fibroblasts.  
Duncan and colleagues used fi broblasts from actual 
penile plaque to demonstrate that interferon alpha-
2b decreased both the rate of fi broblast proliferation, 
and the production of extra cellular collagen, while 
increasing the production of collagensases.36  Four 
years later, Wegner was the fi rst to report results of 
intralesional interferon alpha-2b with both objective 
and subjective improvements.37  Since then, several 
clinical studies have been published with varied 
outcomes.38,39  Recently, a single-blinded placebo-
controlled study found 27% reduction in curvature 
(p < 0.01) and greater than 50% reduction in plaque 
volume (p < 0.001) although IIEF scores addressing ED 
were not signifi cantly different.40  Flu-like side effects, 
sinusitis, and arthralgia, were found to be mild and 
short lived.  

Parathyroid hormone:  50 units every week for 8 
weeks
This historical approach to treating Peyronie’s was 
reported by Morales in 1975.  Excess parathyroid 

hormone has been known to depress collagen synthesis 
and promote collagen degradation.  In an early 
study, pain reduction occurred in most patients and a 
majority reported subjective decrease in curvature.41  
Few follow-up studies have been conducted exploring 
this treatment. 

Energy transfer 

Extra-corporal shock wave therapy (ESWT) 3000 
shocks at an average power level 4
Several studies have looked at ESWT as a non-
invasive treatment option for Peyronie’s.  The 
technique includes contrast injection directly into 
plaque and shock delivery using the adjacent thigh as 
an interface.  Possible mechanisms include improved 
vascularization, direct effect on nociceptors or simply 
a decrease in collagen clumping within the plaque.  
Early studies, including a meta-analysis, observed 
improvement in sexual function and penile pain 
with no consistent objective improvements in plaque 
size or angulation.42  However, two recent studies 
from Europe report decrease angulation of 35% 
and 33% which was statistically signifi cant in both 
studies with mean follow up of 12 and 44 months 
respectively.43,44  

Topical treatment

Topical verapamil cream:  15% gel topical 2X daily
As mentioned previously, calcium channel blockers 
may inhibit the synthesis and secretion of extracellular 
matrix proteins while degrading existing scar tissue by 
increasing collagenases.  In order to simplify treatment 
and avoid penile injections, the effectiveness of topical 
verapamil was evaluated.  The exact mechanism for 
improvement is diffi cult to explain given the absence of 
verapamil in plaques excised from patients who were 
initially treated with topical cream and subsequently 
underwent surgery.45 Nevertheless, a randomized, 
placebo-controlled, double-blinded pilot study 
found at 9 months a 61% reduction in curvature, 84% 
reduction in plaque size, signifi cant improvement 
in perceived erections and pain resolution in entire 
treatment arm.46 

Iontophoresis:  5 mg verapamil/8 mg dexamathasone, 
2.4 mA current for 20 minutes, 4X week for 6 
weeks
Iontophoresis is the electrokinetic transdermal transport 
of charged molecules into diseased tissue by repulsive 
electromotive force.  Use of this technology in Peyronie’s 
has been extrapolated from successful applications 
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in arthritis and other soft tissue diseases.  In 1995, 
Montorsi reported effectively treating Peyronie’s 
by transporting dexamethasone and verapamil to 
the plaque using iontophoresis.47  More recently, a 
prospective, randomized study compared electromotive 
delivery of verapamil and dexamethasone compared to 
2% lidocaine (control).  Although pain relief occurred 
in both groups, only the treatment group showed 
reductions in plaque size (824 mm to 348 mm) and 
angulation (43 to 21 degrees).48  Although these fi ndings 
were supported by an earlier study in which plaque size 
and penile deformity were signifi cantly improved from 
baseline,49 both studies had relatively short follow-up 
(4 weeks) post treatment. 

Surgical treatment

In most men, medical treatment for Peyronie’s will result 
in pain-free erections.  Unfortunately, relatively few will 
experience signifi cant straightening of their phallus, 
and will therefore, contemplate surgical intervention.  
It is imperative that patients understand that surgery is 
not a cure for the disease process.  The optimal surgical 
candidate has progressed to the chronic disease phase 
with a stable, painless curvature, and has not responded 
to conservative measures.  Additionally, excessive 
deformity, ED with associated hourglass deformity or 
hinge segment, and those with ventral deformity are 
also appropriate surgical patients.50,51

Figure 1.  Treatment algorithm for Peyronie’s disease.
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Surgical options include:  (1) penile prosthesis, 
(2) tunical lengthening (grafting), and (3) tunical 
shortening (a Nesbit-like plication).  The best possible 
surgical outcome requires both careful patient 
selection and the realization that a combination 
of procedures is sometimes required.  Figure 1 outlines 
the recommendations and reasonable expectations for 
each option.  Patient preference and their willingness to 
accept the surgical risk associated with each procedure 
will often direct the surgical approach.  For instance, 
to minimize penile shortening, some men choose a 
grafting procedure in spite of the increased risk for 
erectile dysfunction.  On the other hand, those who wish 
to minimize the risk of erectile dysfunction will most 
likely choose a Nesbit-like procedure.  

Penile prosthesis
A penile prosthesis is typically reserved for those patients 
who have both erectile dysfunction and Peyronie’s.  
As medical treatments for ED advance, fewer patients 
require implantation.  In general, a prosthesis can be 
avoided if an adequate erection can be supported by 
less invasive means.  Fortunately, the corporal tissue 
underlying Peyronie’s plaque is “uniformly uninvolved”.1  
For this reason; most patients with mild-to-moderate 

curvature can expect an excellent outcome simply by 
cylinder insertion.  Cases with severe deformity may 
require intra-operative “modeling” of the penis over 
infl ated cylinders.52  When modeling alone is not fully 
effective, a judiciously placed incision with or without 
grafting may further enhance the surgical outcome.   

Tunical shortening
In 1965, Nesbit described removal of tunical ellipses 
opposite an inelastic corporal segment to treat congenital 
penile curvature.53  Fourteen years later, this technique 
translated into a successful treatment option for Peyronie’s 
disease.54  Modifi cations that have simplifi ed and reduced 
morbidity include the transverse closure of longitudinal 
corporotomies55,56 and incision-free suture-based 
imbrications.57  A 16-dot placation technique, described 
by Gholami and Lue, uses paired tunica sutures adjacent 
to periurethral structures, or neurovascular bundle, to 
repair ventral and dorsal curvature respectively.  Data 
from their review of 132 patients showed 93% with 
straight erections at 6 months, with the most common 
complaint being penile shortening in 41%.58  Overall, 
success rates have improved with better patient selection 
and the addition of a non-absorbable suture to each 
plication site to reduce distraction failures.  

TABLE 1.  Grafting materials

Graft Advantages Disadvantages

Autologous tissue 
Dermis Low infection risk, low antigenicity Recurrent curvature 35%, contracture 

  and shortening 40%, 17% re-operation 
  rate at 10 yrs66-68

Vein Good compliance, can be perfused, High post op ED, lymphocele 1%,
 saphenous theoretical nitric oxide release altered penile sensation 10%, variable
   patient satisfaction69,70

Fascia lata Tensile strength, undergoes vascular Harvest site
 growth and endothelialization, 
 straight post-op erections 71

Tunica vaginalis Straight erection, histologically Contracture rate 42%, scrotal incision
 similar to albiguinia needed72

ECM tissue 
Cadaveric pericardium Straight erection 88%, low incidence Poor result with lateral curvature, high

 most widely used penile shortening, excellent strength, incidence ED with larger graft size65,73

 most popular

SIS Decrease infl ammatory reaction, High postop hematoma and recurrent
 porcine jejunum in-growth of endothelial cells plaque 25%, variable penile  straightening73

Synthetic material
PTFE (Gortex) High infection, fi brosis. Availability, low postop curvature60

 Graft contracture due to inelasticity
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The best candidate for tunical shortening will 
have adequate erections, a mature plaque without 
concomitant hourglass deformity, a curvature less 
than 60 degrees and adequate penile length.  The most 
common complication of this procedure is penile 
shortening, which is usually not signifi cant enough to 
affect sexual relations.  Other adverse events include 
phimosis, penile narrowing, erectile dysfunction (ED), 
suture granuloma, and palpable suture lumps.  The 
overall success rate for the original Nesbit procedure 
was 82% (n = 295),59 with rates of 79%-95% reported for 
Nesbit-modifi cations.55,56,60,61 

Plication techniques will remain an important 
treatment option for Peyronie’s.  From a surgeon’s 
point of view, it is a relatively straightforward surgical 
procedure that also lends itself to enhancing, or 
“touching-up” other operative approaches.  From a 
patient’s perspective, it carries the lowest risk of post-
operative ED (5%).1 

Tunical lengthening
Replacement of diseased tunica was largely unsuccessful 
until Devine and Horton introduced dermal grafting 
in 1974.62  Since then, an array of grafting materials has 
been studied.  Grafting materials include autologous 
tissue such as temporalis fascia, dura mater, tunica 
vaginalis, vascularized preputial tissue, dorsal and 
saphenous veins, cadaveric tissues and lastly, synthetic 
materials such as Dacron, Gore-Tex, and silastic.9,11  
Unfortunately, no grafting material has been universally 
adopted as superior.  A summary of frequently used 
grafting materials can be found in Table 1.  

Additional challenges surround the concept 
of “complete” plaque excision.  The deleterious 
histological effects of Peyronie’s extend beyond 
“visibly” altered tunica vaginalis, making the goal 
of complete surgical excision diffi cult.  Additionally, 
grafting large areas seems to have a negative effect on 
erectile function, resulting in ED rates as high as 25%.1  
Lastly, although initial surgical results were excellent, 
graft contracture and long-term failures resulted in a 
disappointing 17% re-operation rate.63

In an effort to improve complication rates, Gelbard 
and Hayden introduced the concept of plaque 
“incision” with grafting.64  Less disruption of the tunica 
and its underlying erectile tissue resulted in reduced 
rates of postoperative erectile function.9 

Egydio et al described the operative technique 
preferred at our medical center.  Their use of geometric 
principles requires only two measurements of the 
angled penis, the difference of which, represents 
the optimal distance between the tips of a simple, 
“Mercedes-Benz” tunical incision.65   
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