
INTRODUCTION

Peyronie’s disease is characterized by the develop-
ment of fibrosis or nodule/plaque within the penile 
tunica albuginea, hindering penile tunica albuginea 
expansion during erection and resulting in a distinc-

tive penile curvature [1]. In clinical settings, sexual dif-
ficulties often pose the primary concern, with severe 
cases resulting in mental distress. The reported preva-
lence rates vary, with some estimates reaching 20%, 
and they seem to be increasing [2-4]. While typically 
presenting in middle-aged men, Peyronie’s disease has 
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been reported in individuals under the age of 40 years 
[5,6]. However, evidence-based treatments remain lim-
ited, primarily due to gaps in our understanding of dis-
ease pathophysiology and the lack of clinical trials on 
treatments. Additionally, social and cultural barriers 
hinder open discussion about sexual health, including 
genital concerns, limiting disease awareness and access 
to treatment.

Peyronie’s disease has a heterogenous presentation, 
and symptom severity varies. Concurrently, patients 
tend to have different expectations about treatment 
outcomes, creating a need for individuallly tailored 
interventions. While surgery has been the mainstay of 
treatment since the 1950s, non-surgical and minimally 
invasive interventions are now available and increas-
ing, including an intralesional injection of collagenase 
of Clostridium histolyticum (CCH), approved by the U.S. 
Food and Drug Administration (FDA) in 2013.

This review aimed to provide clinical recommenda-
tions on Peyronie’s disease, endorsed by the Korean 
Society for Sexual Medicine and Andrology (KSSMA), 
including a summary of the latest evidence, which en-
compasses clinical guidelines compiled by international 
professional societies. These recommendations repre-
sent a consensus opinion of the KSSMA expert panel, 
capturing disease definition, and diagnosis and treat-
ment protocols. This review should serve as a recom-
mendation only, and the presented information should 
not supersede clinical judgment or be used without ac-
counting for patient preferences and priorities.

METHODS

In August 2023, the KSSMA Clinical Practice Guide-
line Committee formed the project team to create a set 
of clinical recommendations on Peyronie’s disease. A 
comprehensive review of studies related to Peyronie’s 
disease was conducted using the PubMed and MED-
LINE databases, with reference to clinical practice 
guidelines from the American Urological Association [1], 
the Canadian Urological Association [7], the European 
Association of Urology [8], and the International Soci-
ety for Sexual Medicine [9]. Thereafter, the clinical con-
sensus statement and recommendations were prepared 
based on the consensus opinion of the KSSMA expert 
group, aiming to reflect the clinical practice in Korea. 
Finally, these were reviewed by the KSSMA and the 
Association of Korean Urologist.

EPIDEMIOLOGY

1. Definition
Peyronie’s disease is a connective tissue disorder that 

is characterized by a variety of symptoms, including 
penile deformities such as bending and depression, 
pain, erectile dysfunction (ED), decreased penile length, 
and crystal formation, either alone or in combination, 
due to acquired fibrosis or nodule/plaque of the penile 
tunica albuginea [1]. The exact disease pathophysiology 
remains unknown. The most widely accepted hypoth-
esis is that repeated microvascular injury or trauma to 
the penile tunica albuginea leads to abnormal wound 
healing and remodeling of the connective tissue into a 
fibrotic plaque [10,11]. Genetic predisposition to fibrosis 
has been suggested as a possible risk factor, but its 
contribution to disease onset remains controversial [12].

2. Natural progression
The duration and severity of  Peyronie’s disease 

symptoms vary, as do the duration of treatment, sever-
ity of complications, and impact on sex life. In general, 
the disease onset tends to present with an acute ac-
tive inflammatory phase, characterized by pain during 
erection and penile curvature progression, leading to 
chronic stable fibrotic phase at which the pain tends to 
disappear and penile curvature becomes stable [7].

Penile curvature resolves spontaneously, becomes 
permanent, and progresses in 3%–13%, 36%–67%, and 
21%–48% of cases, respectively. Painful erections pres-
ent in 20%–70% of cases and tend to disappear over 12 
months in 90% of patients [2-4].

ED is often present in up to half of the cases (8%–
52%), and Dupuytren’s contracture is reported in 4% to 
26% of patients [13-15].

3. Prevalence
The prevalence of Peyronie’s disease has been esti-

mated in the range of 0.4% to 20.3%, depending on the 
study method, target population, and diagnostic defi-
nition [2-4]. Although prevalence studies have not yet 
been reported in Korea, the Korean Health Insurance 
Review and Assessment Service has reported 3031 out-
patient visits and 223 surgeries related to the disease 
in 2022. The disease most commonly presents in mid-
dle-aged men in their 50 to 60 years. However, disease 
prevalence in the range of 1.5% to 16.9% has also been 
reported in men under the age of 40 years [5,6]. Recent 
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estimates tend to be higher than older estimates, which 
likely reflects the previous underreporting of the dis-
ease and a recent increase in disease awareness.

4. Risk factors
Commonly reported risk factors or comorbidities 

include hypertension, diabetes, dyslipidemia, ischemic 
heart disease, autoimmune disease, ED, smoking, alco-
hol consumption, low testosterone levels, and a history 
of pelvic surgery [16-18]. Neither cystourethroscopy nor 
transurethral procedures/surgeries have been known 
to be associated with Peyronie’s disease.

5. Summary and recommendations
Peyronie’s disease is an acquired condition that 

causes penile deformities due to the fibrosis of the 
penile tunica albuginea, resulting in erectile pain, dif-
ficulty in vaginal intromission, and other symptoms. 
The types and severity of symptoms vary from patient 
to patient. The disease is characterized by an initial 
acute active inflammatory phase, followed by a chronic 
stable fibrotic phase, and is mainly observed in men 
aged 50 to 60 years.

DIAGNOSIS

1. History taking
The diagnosis of  Peyronie’s disease can be made 

based on patient history and physical examination 
findings alone. Accurate identification of the reported 
symptoms is key during history taking. The charac-
teristics of the penis (length, girth, deformity, palpable 
nodule/plaque, and erectile pain), difficulty in vaginal 
intromission, presence of ED, timing of symptom on-
set, changes to symptoms over time, and duration of 
discomfort should be evaluated, and any aggravating 
factors should be identified. General medical history, 

including other diagnoses, treatments, and risk factors 
for ED and Peyronie’s disease, should be evaluated [19]. 
Although the Peyronie’s disease questionnaire (PDQ) 
may support effective history taking and diagnostics, it 
remains to be translated into Korean [20].

2. Physical examination
The shape of the penis at rest, size and location of 

any palpable nodule/plaques, and degree of deformity 
and curvature of the penis during erection should be 
noted. Stretched or erectile penile length measurements 
can be helpful in determining the subsequent treat-
ment decisions and may be helpful in legal disputes [21]. 
An intracavernous injection using vasoactive agents 
can be used to accurately evaluate the erectile status 
of the penis, but photos taken by patients can also be 
used [1].

3. Imaging test
Imaging tests are not necessarily required for the 

diagnosis; however, the can help develop a treatment 
plan [22]. Ultrasound can be used to measure and lo-
cate the penile nodule/plaque, helping confirm the di-
agnosis. In addition, Doppler ultrasound can help assess 
erectile function. Abdominal computed tomography 
and magnetic resonance imaging scans are rarely used.

4. Summary and recommendations
The diagnosis of Peyronie’s disease typically relies on 

history taking and physical examination, which cap-
ture the patient’s symptoms and penile condition (Fig. 
1). An ultrasound can confirm the presence of penile 
nodule/plaque. Imaging tests can be helpful in develop-
ing a treatment plan.

Suspected patient

History taking

Characteristics of penis

Symptoms

Sexual function

Physical examination

Penile appearance

: flaccid and erect

(nodule/plaque,

curvature, length)

Imaging test

Ultrasound

Doppler ultrasound

Co-morbidities
Fig. 1. Diagnostic tools for Peyronie’s 
disease.
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NON-SURGICAL TREATMENT

Non-surgical treatment of Peyronie’s disease involves 
conservative and adjuvant therapies, primarily aimed 
at relieving symptoms and controlling disease progres-
sion in patients with acute phase. These include oral 
medications, intralesional injections, extracorporeal 
shock wave treatment, and other topical therapies. 
However, treatment protocols are yet to be standard-
ized. During the initial consultation, the physician 
should explain what is known and unknown about the 
cause and natural course of the disease, helping the 
patient understand the risks and benefits of any treat-
ments, and setting up realistic expectations. The physi-
cian should evaluate any treatment risks and benefits, 
including long-term risks, supporting the patient in 
making the right decision. When judging the effective-
ness of any particular treatment, the placebo effect 
should also be considered.

1. Oral treatment
Evidence on the efficacy of oral therapies for Pey-

ronie’s disease is limited. The use of  non-steroidal 
anti-inflammatory drugs (NSAIDs) is empirically rec-
ommended for pain relief. Phosphodiesterase type 5 in-
hibitors are helpful for patients with concomitant ED, 
and some preliminary findings suggest that they may 
help alleviate penile fibrosis [8,23].

Potassium para-aminobenzoate is a drug approved by 
the Korean Ministry of Food and Drug Safety, so it can 
be used, although the recommendation strength is not 
strong. Vitamin E, L-carnitine, tamoxifen, procarbazine, 
and omega-3, which are used empirically, have weak 
recommendations. Meanwhile, the use of pentoxifyl-
line, colchicine, or co-enzyme Q10 has limited evidence, 
but could be tried [8].

2. Intralesional treatment

1) Collagenase of Clostridium histolyticum
CCH is a bacterial enzyme that hydrolyzes collagen, 

a key component of Peyronie’s disease, helping dissolve 
deposits. It is currently the only injectable drug ap-
proved by the U. S. FDA; however, it is yet to be autho-
rized for use in Korea.

Previous studies have shown consistent improvement 
in penile curvature in 31.4% to 42.9% of patients, with 
an average improvement of 17°, but without signifi-

cant improvement in pain levels, plaque size, or erectile 
function [24-26]. The use of CCH in hourglass or hinge 
deformity, penile ventral curvature, or calcified nodule/
plaque at the penile base remains unsupported by evi-
dence.

In almost all patients receiving this treatment, penile 
ecchymosis, penile swelling, and penile pain occurred, 
but resolved spontaneously within a few weeks in most 
of them. Although penile rupture is rare, sexual inter-
course should be avoided for 4 weeks after the injec-
tion to prevent it.

2) Verapamil
Verapamil can inhibit plaque formation, by inhibit-

ing extracellular matrix molecules such as fibronec-
tin and collagen and increasing collagenase activities 
[27,28]. However, in the clinical trials, the efficacy was 
weak or unclear, but adverse events were rare and of-
ten mild. Therefore, verapamil can be considered as a 
treatment for Peyronie’s disease in selected patients [1].

3) Interferon
Interferon (IFN) could improve penile curvature, 

by decreasing fibroblast production of collagen while 
increasing collagenase production [29]. Clinical stud-
ies have shown that IFN relieved penile pain and 
improved penile blood flow, while triggering sinusitis, 
penile swelling, and flu-like symptoms in 40% to 100% 
of patients; however, these adverse events were often 
mild and rarely required further treatment [30,31]. IFN 
can be considered as a treatment for Peyronie’s disease, 
but its high cost and adverse events may limit its use.

4) Others
Corticosteroids, hyaluronic acid, or botulinum-toxin 

A are not currently recommended due to insufficient 
evidence for efficacy. Platelet-rich plasma may help 
relieve symptoms of Peyronie’s disease; however, it 
should be considered experimental [8].

3. Other treatments

1)  Low-intensity extracorporeal shock wave 
treatment

In vitro studies have shown that low-intensity ex-
tracorporeal shock wave treatment (Li-ESWT) could 
disrupt plaque directly, and induce plaque lysis and 
resorption by vascularity increase [32,33]. Clinical stud-
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ies have found that it relieved erectile pain but had 
no significant effect on reducing the plaque size or 
curvature [34,35]. It can be considered as a treatment 
for Peyronie’s disease, but the economic cost to clinical 
benefit ratio should be considered.

2) Penile traction and vacuum erection devices
The utility of this approaches remain undetermined, 

although several small studies have shown efficacy 
in alleviating penile curvature and increasing penile 
length [36,37]. However, these are safe with rare ad-
verse events, so they can be used as single treatment or 
as part of combination treatments.

3) Others
Topical application of verapamil or irradiation to the 

lesion remains in the experimental stage and cannot 
be recommended until further supporting evidence be-
comes available.

4. Summary and recommendations
Nonsurgical treatments are mainly suitable for acute 

active inflammatory phase of Peyronie’s disease, or 
when surgical treatments are contraindicated. Despite 
a large library of studies, the evidence remains insuf-
ficient to make conclusive clinical recommendations 
[38,39].

Oral and intralesional treatments have relatively 
rare adverse events and have a potential to be effec-
tive, but further studies are needed. CCH, which is the 
only intralesional treatment option approved in the 
United States, is the best nonsurgical treatments op-
tion currently available. Li-ESWT and traction therapy 
are likely to be effective in improvement in penile pain 
and curvature, respectively.

SURGICAL TREATMENT

Surgical treatment for Peyronie’s disease aims to 
correct the penile curvature, and to allow penile pen-
etration into the vagina during intercourse. Although 
surgical procedures and techniques vary and are not 
standardized, surgery shows the fastest, most stable 
and long-lasting results among the treatments for Pey-
ronie’s disease.

Surgical procedures are broadly divided into three 
types: tunical shortening procedure, tunical lengthen-
ing procedure, and penile prosthesis insertion (PPI) [40-

46]. Tunical shortening procedure can be considered 
first for simple and mild penile deformities, and is most 
commonly performed among the surgical procedures. 
Tunical lengthening procedure may be a favorable op-
tion for severe or complex deformities as well as severe 
penile length shortening. PPI is typically reserved in 
patient with concomitant ED that does not respond 
to any medical therapy. However, it should be kept in 
mind that any surgical procedure or technique does not 
have absolute indications. The detailed surgical method 
is selected based on preoperative assessments of penile 
length, degree of penile deformity including curvature, 
and erectile function, as well as physician/patient’s 
preference [1,9].

1. Preoperative preparation
When considering surgery, the general principle is 

that surgery should be performed on patients in a sta-
ble phase. Surgery may be considered 6 to 12 months 
after onset, given no changes in nodule/plaque or cur-
vature for 3 to 6 months, or given a severe deformity 
that makes intercourse difficult [47]. Surgery may also 
be considered when conservative treatments fail, when 
the penile nodule/plaque is widespread to begin with, 
or when the patient wants fast results. It is also possi-
ble to skip nonsurgical treatment and proceed directly 
to surgery, but patients must be fully informed about 
the potential complications following surgery [40,48].

Ahead of surgery, patients should be guided toward 
having realistic expectations of treatment outcomes. 
Patients should be made aware that partial nodules/
plaques or curvature may remain, and that shortening 
of the penile length may occur during erection. ED is 
often present before surgery and can occur after any 
surgery except PPI. Managing expectations is crucial 
for the therapeutic relationship between the physician 
and patient, helping prevent postsurgical conflicts.

The informed consent should include discussing the 
potential risks and benefits of possible surgical treat-
ments including planned surgical method, with partic-
ular emphasis on patient-specific characteristics which 
may affect outcomes [47,49].

2. Tunical shortening procedure
The tunical shortening procedure is a surgical meth-

od of straightening the penis by shortening the longer, 
convex part to make it even with the opposite side. In 
patients with normal erectile function and adequate 
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penile length, and without complicated deformities and 
significant curvature, a tunical shortening procedure 
may be suitable. The procedure can be broadly clas-
sified as excision, incision, and plication techniques. 
Although various techniques with modifications have 
been introduced, no one technique can be said to be 
superior to the other. Therefore, the selection of tech-
nique relies on the physician/patient’s preference and 
patient-specific characteristics.

The Nesbit technique involves the removal and su-
turing of a portion of the tunica albuginea on the con-
vex side of the curvature [50]. The Yachia technique, 
instead of removing a portion of the tunica albuginea, 
involves making a longitudinal incision and sutur-
ing horizontally [51]. The penile plication technique is 
a method of shortening the length of convex side by 
passing sutures and creating knots through an appro-
priate range of the tunica albuginea without excision 
or incision [52].

Tunical shortening procedures are successful in cor-
recting the curvature in most (>85%) patients. Recur-
rence of curvature and penile hypoesthesia are rare (up 
to 10%), and the risk of postoperative ED is low. Mean-
while, penile length shortening can occur, and proce-
dures may not correct hinge or hourglass deformities 
but rather worsen them. Possible complications include 
persistent penile pain, persistent or recurrent penile 
curvature (>30°, 8%–11%), penile hematoma (0%–9%), 
urethral injury (0%–1.4%), palpable suture knots, and 
penile hypoesthesia. While tunical shortening proce-
dures rarely cause postoperative sexual dysfunction, 
patients may perceive penile length shortening to be 
greater than it actually is. Therefore, regardless of 
the techniques used, measuring and recording penile 
length before and after surgery can be helpful for pa-
tient understanding [53-59].

3. Tunical lengthening procedure
The tunical lengthening procedure is a surgical 

method, in which a nodule/plaque or concave part of 
the penis is incised or excised (totally or partially), and 
a graft is used to cover the defect. In patients with nor-
mal erectile function, severe penile length shortening, 
and complex curvature/deformities or simple curvature 
greater than 60°, a tunical lengthening procedure may 
be suitable.

The ideal graft should be traction-resistant, easy to 
suture and manipulate, flexible, readily available, and 

cost-effective, and especially have a low risk of post-
surgical infection; however, no graft meets all these 
requirements [60]. There are four main types of grafts: 
autograft, allograft, xenograft, and synthetic graft. 
However, there is no consistent evidence that any one 
graft type is superior to the others [61].

As for autografts, vein grafts, mainly using the sa-
phenous vein, are commonly used. The use of buccal 
mucosal grafts has recently increased. Dermal grafts 
have been rarely used in recent years due to the risk 
of veno-occlusive ED [62,63]. The tunica albuginea graft 
is histologically most suitable. However, it should be 
used with caution, due to the limited size that can be 
obtained and potential for compromised penile support 
[64,65].

As for allografts, the cadaveric pericardium is com-
monly used. Cadaveric dura mater is no longer used 
due to concerns about infection risks [66].

As for xenografts, porcine small intestinal submu-
cosa and bovine pericardium are commonly used [67]. 
Recently, the use of collagen fleece (TachoSil©) has 
become increasingly popular due to several key advan-
tages, such as shorter surgical time, simplicity of tech-
nique, and hemostatic effect [68,69].

As for synthetic grafts, polyester (Dacron®) and 
polytetrafluoroethylene (Gore-Tex®) have been intro-
duced but are not generally recommended due to the 
risk of infection, inflammation, and allergic reactions 
[70-72].

The tunical lengthening procedure does not actu-
ally lengthen the penis but rather extends the portion 
built up by the nodule/plaque to be the length of the 
original tunica albuginea when erect. Nevertheless, 
postoperative penile length shortening has been re-
ported, with rates ranging from around 30% for saphe-
nous veins, 23%–30% for allografts, and 13%–20% for 
xenografts, depending on the type of graft that covers 
the nodule/plaque after it is removed [8]. The cause of 
penile length shortening after a tunical lengthening 
procedure is not yet clear.

In tunical lengthening procedures, the risk of ED 
is reported to be 10% to 50%. The tunical lengthening 
procedure involves detaching and temporarily traction-
ing structures within the penis. Therefore, some degree 
of damage to the penile structures is inevitable, al-
though direct damage to the cavernosal artery is rare. 
Tunical lengthening procedure may be more likely 
than the tunical shortening procedure to result in post-
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operative ED. The presence of preoperative ED, use of 
a graft larger than the defect, patient age >60 years, 
and ventral curvature are considered risk factors for 
postoperative ED [60].

Recurrent curvature is likely to be the result of fail-
ure to wait for the Peyronie’s disease to stabilize, re-
activation of the disease, or the use of early absorbable 
sutures (such as Vicryl) which may lose their strength 
before fibrosis. Therefore, the use of non-absorbable su-
tures or delayed absorbable sutures (such as polydioxa-
none) is recommended after the disease is sufficiently 
stabilized. If non-absorbable sutures are used, the knots 
should be buried to avoid irritation of the penile skin. 
The use of delayed absorbable sutures may reduce the 
likelihood of this occurring [73].

Changes in penile sensation are associated with dam-
age to the neurovascular bundle, the degree of dissec-
tion required to remove the nodule/plaque, and postop-
erative inflammation and fibrosis at the implantation 
site. Decreased penile sensation is reported in up to 
25% of cases, although most studies report the rate of 
≤5% [61].

4. Penile prosthesis insertion
PPI is a priority consideration in cases of concomi-

tant ED not responding to any medical therapy. For 

mild to moderate curvature, satisfactory results can 
be expected with a PPI alone [9]. Inflatable prostheses 
are more commonly used than malleable prostheses, 
because the use of them may induce a more natural 
appearance of penis and be easier to correct for curva-
ture.

If the degree of curvature is mild (<30°) after im-
plantation, no further treatment is required, as the 
prosthesis itself can act as an internal expander over 
the next 6 to 9 months to correct remained curvature. 
For moderate to severe curvature (>30°), additional 
manual modeling of the penis can be required. Never-
theless, if the correction is still inadequate, a nodule/
plaque incision or tunical lengthening procedure may 
be considered [74,75].

5. Summary and recommendations
Surgery for Peyronie’s disease aims to directly cor-

rect penile curvature, and allow penile penetration into 
the vagina during intercourse. It provides fast, reliable, 
and sustained results if the indication for surgery and 
surgery type are well chosen (Fig. 2). Surgical proce-
dures broadly include tunical shortening procedure, 
tunical lengthening procedure, and PPI. The selection 
of the detailed surgical method is based on preopera-
tive assessments of penile length, degree of penile de-

Stable phase and
patient-desire surgery

No ED ED

Yes

No

Response to medical therapy

Normal penile length
No severe curvature
No complex deformities

Short penile length
Severe curvature
Complex deformities

Tunical shortening precedure Tunical lengthening precedure Penile prosthesis insertion

Residual curvatureModerate to severe (>30 )

Manual modeling

Residual curvatureModerate to severe (>30 )

Tunical shortening procedure
or

tunical lengthening procedure

Mild (<30 )

No further treatments
(waiting over 6 9 months)

Fig. 2. Algorithm of surgical treatments 
for Peyronie’s disease. ED: erectile dys-
function.
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formity including curvature, and erectile function, as 
well as physician/patient’s preference. For simple and 
mild deformities, a tunical shortening procedure may 
be considered first. For complex/severe deformities or 
severe penile length shortening, a tunical lengthening 
procedure may be a viable option. For cases of con-
comitant ED not responding to any ED treatment, PPI 
should be considered.
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