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Peyronie’s disease (PD) is an acquired connective tissue 
disorder affecting the tunica albuginea of the corpus 

cavernosum. Since the description of PD in 1743 by 
the French physician François Gigot de la Peyronie, 
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Background: Peyronie’s disease (PD) remains a therapeutic dilemma for the treating physician. This 
is in spite of a large array of treatments which have been used since the time of de la Peyronie in the mid 
18th century. Part of this problem is due to an incomplete understanding of the etiopathophysiology of this 
scarring disorder. Having a better understanding of the how and why the scarring occurs may help prevent 
progression, but ultimately reversing the existing scar remains the real challenge. 
Methods: This review discusses the current non-surgical treatment options for Peyronie’s disease. 
Published articles in peer-reviewed journals are used, recognizing that the majority of the published trials are 
compromised by being single-center studies without a placebo control. 
Results: A variety of treatments options have emerged, most with limited and unreliable benefit, but a 
few treatments have shown a consistent albeit incomplete response rate. Could this suggest that all PD 
is not the same and that the heterogeneous nature of this scarring disorder may account for why some 
patients respond and others do not? Further investigation of this diverse response rate may yield insights 
into the pathophysiology of PD. In the meantime, there have been many oral treatments offered for PD. 
Currently the only scientifically sensible treatments appear to be pentoxifylline, L-arginine, and possibly 
the phosphodiesterase type-5 inhibitors. Intralesional injection has been used for many years. The current 
treatment options include verapamil and interferon, with reported benefit with respect to reduced deformity 
and improved sexual function. Intralesional clostridial collagenase is in the midst of phase 3 trial analysis by 
the FDA in the USA and may become the newest and only FDA approved treatment for Peyronie’s disease. 
External mechanical traction therapy has also recently emerged as a technique to reduce curvature, recover 
lost length, enhance girth, and possibly obviate surgery. 
Conclusions: It appears at this time that there is no clear, reliable and effective non-surgical treatment for 
Peyronie’s disease, but it does appear from the published literature that several of the available treatments 
can result in reduction of deformity, improved sexual function, and may at a minimum stabilize the disease 
process so that deformity does not get worse particularly during the acute phase of this scarring disorder. 
Combination therapy in an effort to create a synergy between the chemical effects of oral and injectable 
drugs with the mechanical effects of external traction therapy may provide the best opportunity today for 
reduction of deformity in the man with Peyronie’s disease.
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demographic studies have indicated a prevalence of up 
to 8.9% (1). It typically affects males between the ages 
of 45 and 60 years, however men as young as 15 years 
have been reported (2). Studies have demonstrated that 
an overabundance of myofibroblasts in the damaged 
tunica may lead to plaque formation and that altered scar 
remodeling appears to be responsible for the persistent scar 
(3,4). Development of the fibrous scar can result in multiple 
deformities of the penis including curvature, narrowing, 
indentation, hinging, and loss of penile length. In addition 
to the morphological changes, PD plaques can also cause 
significant pain, psychological distress, and often results in 
sexual dysfunction (5,6).

The following is a series of caveats which provide a 
fundamental understanding of PD, as there are many 
misconceptions about this medical condition. These 
include that PD is not a rare disorder, as contemporary 
demographic studies have shown that 3% to 9% of men 
have PD (1,7). The penile deformity associated with PD 
does not tend to resolve spontaneously as previously thought 
and is still considered to occur by many physicians (8). 
In fact, the literature indicates that somewhere between 
3% and 13% of men presenting with PD may have some 
spontaneous improvement, but up to 30% to 48% of 
patients may get worse in the first 12 to 18 months after 
presentation if left untreated (9). Peyronie’s disease is 
frequently associated with erectile dysfunction (ED). 
Studies indicate that 40% to 50% of men complain of ED 
at the time of diagnosis (10-13). In the author’s experience, 
up to 80% will note some reduction in rigidity, many of 
whom had ED before developing Peyronie’s. At this time, 
there is no non-surgical cure for this disorder, but treatment 
does appear to be able to stabilize scar progression and 
possibly reduce deformity and improve function (14). As 
a result, non-surgical treatment should be considered, 
particularly in the active phase. It should also be recognized 
that if non-surgical therapy is used, that treatment-related 
change occurs at “glacial speed”, and therefore any reports 
indicating significant improvement of curvature after, 
for example, 6 weeks of treatment should be considered 
dubious. Surgery remains as the gold standard treatment 
and the most rapid and reliable treatment option once the 
disease process is stable. Diagnosis is easy, but treatment 
remains a therapeutic challenge for the practicing urologist. 
Finally, informed consent for any PD treatment is critical, 
as these patients are both physically and psychologically 
devastated by the effects of PD and need to have 
appropriate expectations set to understand the limitations 

of treatment. The physician’s goal is to make the penis 
functionally straight, not compromise rigidity, and to avoid 
treatment-related morbidity. 

The pathogenesis of Peyronie’s disease is not clearly 
understood, but the current paradigm suggests that it 
is a wound-healing disorder occurring in a genetically 
susceptible individual whose tunica albuginea responds 
inappropriately to an inciting event, most commonly 
trauma, with a proliferative fibrotic reaction resulting in 
an exuberant, inelastic scar that does not resolve. Of note, 
only 25-30% of men presenting with PD recall a traumatic 
event, suggesting that the high pressures that occur within 
the penis during coitus may create forces which the tunic 
cannot withstand, resulting in a silent microfracture. 
Discussion of the putative etiologic and pathological factors 
causing PD is beyond the scope of this article, except to 
note that it appears that the PD plaque does not resolve 
due to absent or malfunctioning metalloproteinases and/
or elevated levels of tissue inhibitors of metalloproteinases 
(TIMPs) resulting in a scar which does not undergo normal 
remodeling (4). 

Candidates for non-surgical treatment include those 
in the active (acute) phase, which is defined as less than 
12 months from onset of symptoms, those who have 
unstable progressive deformity and plaque, painful erections 
(particularly to palpation or with development of erection), 
and any patient who is not psychologically ready or 
interested in surgery regardless of the duration or severity 
of their disease (14). 

The goal of this article is to review the contemporary 
non-surgical treatment options for PD. There are 
methodical concerns with most of the published trials, 
resulting in a paucity of studies which satisfy the upper 
levels of evidence-based medicine. This does not mean 
that we should not use them or ignore these treatments 
altogether, especially when there is some consistency in the 
study results. Regardless, careful consideration of treatment 
is in order. Over the past two decades there have been 
only a few well-designed and controlled trials investigating 
the clinical benefits of oral therapy for PD, but when one 
reviews the published placebo-controlled trials, there is no 
evidence of benefit with the use of oral vitamin E, Potaba, 
colchicine, tamoxifen, carnitine, or omega-3 fatty acids 
(14,15). Pentoxifylline and L-arginine have emerged as 
popular new oral agents for treatment of Peyronie’s. This 
is based upon animal model studies which demonstrated 
reduction of progression of scar and some regression of 
scar when the animal was allowed to drink pentoxifylline, 
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L-arginine, or any of the three PDE5 inhibitors (sildenafil, 
vardenafil, tadalafil) in their drinking water (16). The 
International Consultation on Sexual Medicine published 
their report in 2010 in the Journal of Sexual Medicine and 
concluded “there is evidence that there is no benefit with 
respect to deformity reduction with any oral therapy” (14). 

Injection therapy has also been used for many years, 
starting with intralesional steroid injection. The rationale 
here is reasonable, as steroids have anti-inflammatory and 
possibly anti-fibrotic properties, but no real benefit with 
respect to objective measures has ever been published, and 
side effects from repeated exposure to steroids have been 
reported (15). 

Intralesional verapamil makes scientific sense, as studies 
have shown decreased Peyronie’s disease-derived fibroblast 
proliferation and decreased extracellular matrix production 
in vitro (17-19). A recent animal model study demonstrated 
reduction of cellular proliferation, decreased myofibroblast 
activity, and increased metalloproteinase activity when 
verapamil was exposed to PD plaque derived fibroblasts in 
tissue culture (20). In the 9 published trials of intralesional 
verapamil, the majority were non-controlled, but showed 
consistently that 30% to 60% of patients had measured 
reduction of curvature when the subject was used as his 
own control, with a mean reduction of curvature in the 
responder group being between 15 to 30 degrees (15). A 
single more recently published single-blind prospective trial 
comparing intralesional verapamil to saline did not show a 
treatment advantage (21). The primary limitation for many 
physicians to use intralesional verapamil injection is the 
lack of multicenter placebo-controlled trials, which will 
likely never be done, as verapamil is an inexpensive generic 
medication (22).

Interferon 2β is considered a biological modifier that 
may have similar properties to verapamil. Previous studies 
did not show significant benefit, but a double-blind, 
placebo-controlled multi-center trial did show an advantage 
to interferon over saline (23). The greatest value of this 
trial was that saline was used as the placebo control, and 
therefore the question addressed was whether a placebo 
injection such as saline could result in improvement of 
deformity. In fact, only 9% of patients did have measured 
improvement with saline, with a mean curvature correction 
of 9 degrees. This appears clinically not meaningful, and 
therefore use of saline has little value to the Peyronie’s 
patient. 

Finally, intralesional collagenase has been used and 
reported on since the early 1980s. It was recently submitted 

for FDA approval in the United States under the name 
Xiaflex (Auxilium Pharmaceuticals, Malvern, PA). Overall 
it does appear that with Xiaflex there is between a 30% to 
37% reduction of curvature as compared to an 11% to 21% 
reduction with saline. The initial phase 2b trial determined 
that modeling in combination with intralesional Xiaflex 
provided an outcome advantage, and therefore in phase 3, all 
patients underwent modeling during the protocol (24). There 
were four treatment cycles which included an injection of a 
fixed dose and volume of drug into the plaque followed by 
1-3 days of no treatment, at which point another injection 
is performed, and 1 to 3 days later penile plaque modeling 
is performed by the investigator in the office. There was 
a six week interval before beginning the next cycle. The 
other primary endpoint which was examined during the 
course of the phase 3 trial was the bother domain score 
from the questionnaire, which is undergoing final validation 
during this trial. Active drug did demonstrate a statistically 
significant reduction of bother (P=0.0451) over placebo. 
Importantly, the serious adverse events reported in the 
publicly released “top-line” data shows that there were only 
3 penile fractures in over 550 men receiving active drug. 
The remainder of the adverse events was primarily related 
to local ecchymosis and hematoma. 

With respect to topical therapy, the International 
Consultation concluded that “as there are no independent 
controlled trials and no evidence of adequate levels within 
the tunica albuginea, no recommendation is possible for 
topical verapamil” (14). In my opinion, don’t use it, as it is 
expensive and has not been shown to be beneficial. 

Shockwave therapy (ESWT) has also been used 
and reported on in multiple studies. There are now 2 
published, placebo-controlled trials, which have shown 
virtually no improvement with respect to deformity. The 
study by Palmieri et al. (25) enrolled 100 men with PD for 
at least 12 months and no prior treatment. They received 
2,000 shocks weekly for 4 treatments versus exposure to 
a non-functional transducer. At 24 weeks there was some 
worsening of plaque size and curvature in the placebo 
group, but there was no significant improvement in the 
active treatment group. It should be noted that although the 
difference between those receiving the shockwave therapy 
versus the placebo were considered statistically significant, 
the actual difference between the two groups was a bit more 
than 3 degrees, which would not be considered clinically 
meaningful. The more recent, smaller study (N=30) by 
Chitale et al. (26) using shockwave versus sham showed no 
significant change between the two groups in any of the 
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outcome parameters evaluated. Therefore, the conclusion 
by the International Consultation is that “there is evidence 
that extracorporeal shockwave therapy does not improve 
Peyronie’s disease-related deformity” (14). 

Vacuum therapy has been touted as a potential treatment 
for Peyronie’s disease. The first and only paper published 
on this by Raheem et al. examined 31 men with PD with 
a mean duration of disease of 10 months (27). They 
completed a 12-week, twice-per-day 10 minute application 
trial. In this non-controlled study, 67% had some reduction 
of curvature between 5 and 25 degrees, and 35% had a 
mean increase in stretched penile length of 0.5 cm. There 
was no girth improvement, and 51% were satisfied with the 
results and required no further treatment. The conclusion 
by the authors was that vacuum therapy can improve or 
stabilize Peyronie’s disease curvature and may reduce the 
need for surgery.

There is a larger published experience with trials using 
external penile traction therapy for PD. Traction has been 
recognized in other tissue models (i.e., bone, muscle, skin) 
to induce cellular proliferation by three different identified 
mechanisms (28-31). It has also been noted that traction 
when applied to Dupuytren’s contracture tissue can change 
the orientation of the collagen fibers parallel to the traction 
forces, and has been shown to induce increased production 
of metalloproteinases (32). There are two published pilot 
studies using external traction as solo therapy for Peyronie’s 
disease, the first of which by Levine et al. (33) demonstrated 
an objectively measured improvement of curvature in all 
patients (N=10) ranging from 10 to 45 degrees, as well 
as an increase in length in all patients from 0.5 to 2 cm. 
There was also noted subjective enhancement of girth, and 
a measured improvement in IIEF-EF of 4 points at the end 
of this 6 month trial. Most importantly in this initial pilot 
study, there was no change in sensation, skin lesions, or 
new erectile dysfunction reported. The study by Gontero 
et al. (34) only showed minimal improvement of curvature 
(N=15), but there was measured improvement in length, 
with a mean increase of stretched penile length of 1.3 cm. 
The goals of penile traction therapy for PD is to stop 
progression of scarring, recover penile length and girth, 
reduce curvature, enhance sexual function, and ultimately 
to avoid or simplify surgery. The value of the last point is 
that for the man who has a severe curvature (i.e., >70°), but 
might not be a good candidate for grafting, could undergo 
a 3-6 months course of traction and possibly reduce the 
deformity so that he would then either avoid surgery 
altogether or possibly benefit from a less invasive and 

complicated operation such as a plication procedure. 
Until a more reliable, effective, non-surgical treatment 

emerges, it appears at this time that combination therapy 
has the greatest potential for success. Here the goal is to 
create a synergy between the chemical effects of the selected 
oral and injectable drugs combined with the mechanical 
effects of external traction or vacuum therapy. Only one 
recently published study examines combination therapy 
with three elements (daily pentoxifylline 400 mg TID 
and L-arginine 1,000 mg BID, every two weeks intralesional 
verapamil injections, and daily external traction for 6 months). 
In this study, 54% were considered responders with at 
least 10 degrees of measured improvement and a mean 
curve reduction in the responder group of 27 degrees 
(range, 10-65 degrees) (35). Length gain of 0.5 to 2 cm 
was also noted in patients using traction. Interestingly, 
only 12% of patients dropped out of the study, and only 
11% ultimately went on to surgery. Possibly the most 
important information gained from this study pertaining 
to traction was that the minimum time to expect measured 
improvement of length and curvature was a mean duration 
of traction for 3 hours per day during this 6 month study. 
There was also evidence of a dose response curve, in that 
men who used the device for a longer period of time had 
progressively better results with respect to deformity and 
length. The results of traction following surgery have also 
been recently published in a sizable study by Rybak et al. (36). 
In this trial, men who used traction after either a plication 
operation or grafting procedure did not personally report 
any loss of length compared to those who elected not to use 
traction postoperatively. When examining measured length 
change in the plication population, only 9% gained length 
without traction (mean 0.6 cm, range, –1.75 to +0.5 cm),  
but 75% gained length compared to their preoperative 
stretched length with traction (mean +0.9 cm, range, 0.25-
1.75 cm). In those who underwent a grafting procedure, 
52% gained some length (mean +0.2 cm, range, –1 to +2.5 cm) 
without traction, but 89% gained more length (mean +1.5 cm, 
range, –1 to 6.5 cm) with traction. Therefore, it does appear 
that traction postoperatively enhances penile healing in a 
“straight direction” and can prevent length loss, but more 
importantly, may also result in some recovery of lost length. 

My hope is that this review of contemporary non-
surgical management of Peyronie’s disease will be useful 
for your practice. Peyronie’s disease is a problem which is 
seen worldwide and is likely one that is far more prevalent 
than previously thought. There are emerging non-surgical 
treatments which may offer hope of effective, more reliable 
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results, but the current approaches may still prevent 
progression or result in reduced deformity and improved 
sexual function. Surgery remains as the gold standard 
therapy, but should only be offered when the patient is in 
the stable phase and understands the risks of incomplete 
straightening, further loss of length, diminished sensation, 
and erectile dysfunction. 

Acknowledgements

Disclosure: Dr. Laurence A. Levine is a consultant of 
Actient; speaker of American Medical Systems; consultant, 
investigator and speaker of Auxilium; consultant and 
speaker of Coloplast.

References

1.	 Mulhall JP, Creech SD, Boorjian SA, et al. Subjective and 
objective analysis of the prevalence of Peyronie’s disease 
in a population of men presenting for prostate cancer 
screening. J Urol 2004;171:2350-3.

2.	 Tal R, Hall MS, Alex B, Choi J, et al. Peyronie’s disease in 
teenagers. J Sex Med 2012;9:302-8.

3.	 Vernet D, Nolazco G, Cantini L, et al. Evidence that 
osteogenic progenitor cells in the human tunica albuginea 
may originate from stem cells: implications for peyronie 
disease. Biol Reprod 2005;73:1199-210.

4.	 Del Carlo M, Cole AA, Levine LA. Differential calcium 
independent regulation of matrix metalloproteinases 
and tissue inhibitors of matrix metalloproteinases by 
interleukin-1beta and transforming growth factor-beta in 
Peyronie’s plaque fibroblasts. J Urol 2008;179:2447-55.

5.	 Nelson CJ, Diblasio C, Kendirci M, et al. The chronology 
of depression and distress in men with Peyronie’s disease. J 
Sex Med 2008;5:1985-90.

6.	 Rosen R, Catania J, Lue T, et al. Impact of Peyronie’s 
disease on sexual and psychosocial functioning: qualitative 
findings in patients and controls. J Sex Med 2008;5:1977-84.

7.	 Schwarzer U, Sommer F, Klotz T, et al. The prevalence 
of Peyronie’s disease: results of a large survey. BJU Int 
2001;88:727-30.

8.	 LaRochelle JC, Levine LA. A survey of primary-care 
physicians and urologists regarding Peyronie’s disease. J 
Sex Med 2007;4:1167-73.

9.	 Mulhall JP, Schiff J, Guhring P. An analysis of the natural 
history of Peyronie’s disease. J Urol 2006;175:2115-8; 
discussion 2118.

10.	 Kadioglu A, Sanli O, Akman T, et al. Factors affecting the 
degree of penile deformity in Peyronie disease: an analysis 

of 1001 patients. J Androl 2011;32:502-8.
11.	 Casabé A, Bechara A, Cheliz G, et al. Risk factors of 

Peyronie’s disease. What does our clinical experience 
show? J Sex Med 2011;8:518-23.

12.	 Usta MF, Bivalacqua TJ, Tokatli Z, et al. Stratification 
of penile vascular pathologies in patients with Peyronie’s 
disease and in men with erectile dysfunction according to 
age: a comparative study. J Urol 2004;172:259-62.

13.	 Chung E, De Young L, Brock GB. Penile duplex 
ultrasonography in men with Peyronie’s disease: is it 
veno-occlusive dysfunction or poor cavernosal arterial 
inflow that contributes to erectile dysfunction? J Sex Med 
2011;8:3446-51. 

14.	 Ralph D, Gonzalez-Cadavid N, Mirone V, et al. The 
management of Peyronie’s disease: evidence-based 2010 
guidelines. J Sex Med 2010;7:2359-74.

15.	 Larsen SM, Levine LA. Review of non-surgical 
treatment options for Peyronie’s disease. Int J Impot 
Res 2012;24:1-10.

16.	 Valente EG, Vernet D, Ferrini MG, et al. L-arginine and 
phosphodiesterase (PDE) inhibitors counteract fibrosis 
in the Peyronie’s fibrotic plaque and related fibroblast 
cultures. Nitric Oxide 2003;9:229-44.

17.	 Aggeler J, Frisch SM, Werb Z. Changes in cell shape 
correlate with collagenase gene expression in rabbit 
synovial fibroblasts. J Cell Biol 1984;98:1662-71.

18.	 Roth M, Eickelberg O, Kohler E, et al. Ca2+ channel 
blockers modulate metabolism of collagens within 
the extracellular matrix. Proc Natl Acad Sci USA 
1996;93:5478-82.

19.	 Anderson MS, Shankey TV, Lubrano T, et al. Inhibition 
of Peyronie’s plaque fibroblast proliferation by biologic 
agents. Int J Impot Res 2000;12 Suppl 3:S25-31.

20.	 Chung E, Garcia F, De Young L, et al. A comparative 
study of the efficacy of intralesional verapamil versus 
normal saline injection in a novel peyronie disease animal 
model: assessment of immunohistopathological changes 
and erectile function outcome. J Urol 2013;189:380-4.

21.	 Shirazi M, Haghpanah AR, Badiee M, et al. Effect of 
intralesional verapamil for treatment of Peyronie’s disease: 
a randomized single-blind, placebo-controlled study. Int 
Urol Nephrol 2009;41:467-71.

22.	 Larsen SM, Levine LA. Peyronie’s disease: review of 
nonsurgical treatment options. In: Culley C Carson. 
eds. Urol Clin North Am. Elsevier, Philadelphia, 
2011;38:195-205.

23.	 Hellstrom WJ, Kendirci M, Matern R, et al. Single-blind, 
multicenter, placebo controlled, parallel study to assess the 
safety and efficacy of intralesional interferon alpha-2B for 
minimally invasive treatment for Peyronie’s disease. J Urol 



44 Levine. Non-surgical treatment of Peyronie’s disease

© AME Publishing Company. All rights reserved. Transl Androl Urol 2013;2(1):39-44www.amepc.org/tau

2006;176:394-8. 
24.	 Gelbard M, Lipschultz LI, Tursi J, et al. Phase 2b study of 

the clinical efficacy and safety of collagenase Clostridium 
histolyticum in patients with Peyronie disease. J Urol 
2012;187:2268-74.

25.	 Palmieri A, Imbimbo C, Longo N, et al. A first 
prospective, randomized, double-blind, placebo-controlled 
clinical trial evaluating extracorporeal shock wave 
therapy for the treatment of Peyronie’s disease. Eur Urol 
2009;56:363-9. 

26.	 Chitale S, Morsey M, Swift L, et al. Limited shock wave 
therapy vs sham treatment in men with Peyronie’s disease: 
results of a prospective randomized controlled double-
blind trial. BJU Int 2010;106:1352-6.

27.	 Raheem AA, Garaffa G, Raheem TA, et al. The role of 
vacuum pump therapy to mechanically straighten the penis 
in Peyronie’s disease. BJU Int 2010;106:1178-80.

28.	 Alenghat FJ, Ingber DE. Mechanotransduction: all signals 
point to cytoskeleton, matrix, and integrins. Sci STKE 
2002;2002:pe6.

29.	 Alman BA, Naber SP, Terek RM, et al. Platelet-derived 
growth factor in fibrous musculoskeletal disorders: a study 
of pathologic tissue sections and in vitro primary cell 
cultures. J Orthop Res 1995;13:67-77.

30.	 Brighton CT, Fisher JR Jr, Levine SE, et al. The 

biochemical pathway mediating the proliferative response 
of bone cells to a mechanical stimulus. J Bone Joint Surg 
AM 1996;78:1337-47.

31.	 Molea G, Schonauer F, Blasi F. Progressive skin extension: 
clinical and histological evaluation of a modified procedure 
using Kirschner wires. Br J Plast Surg 1999;52:205-8.

32.	 Brandes G, Messina A, Reale E. The palmar fascia after 
treatment by the continuous extension technique for 
Dupuytren’s contracture. J Hand Surg Br 1994;19:528-33.

33.	 Levine LA, Newell M, Taylor FL. Penile traction therapy 
for treatment of Peyronie’s disease: a single-center pilot 
study. J Sex Med 2008;5:1468-73. 

34.	 Gontero P, Di Marco M, Giubilei G, et al. Use of penile 
extender device in the treatment of penile curvature 
as a result of Peyronie’s disease. Results of a phase II 
prospective study. J Sex Med 2009;6:558-66. 

35.	 Abern MR, Larsen S, Levine LA. Combination of penile 
traction, intralesional verapamil, and oral therapies for 
Peyronie’s disease. J Sex Med 2012;9:288-95.

36.	 Rybak J, Papagiannopoulos D, Levine L. A retrospective 
comparative study of traction therapy vs. no traction 
following tunica albuginea plication or partial excision 
and grafting for Peyronie’s disease: measured lengths and 
patient perceptions. J Sex Med 2012;9:2396-403.

Cite this article as:  Levine LA. Peyronie’s  disease: 
contemporary review of non-surgical treatment. Transl Androl 
Urol 2013;2(1):39-44. doi: 10.3978/j.issn.2223-4683.2013.01.01


