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Abstract

Purpose of Review To analyze the literature on current conservative treatment options for Peyronie’s disease (PD).

Recent Findings Conservative therapy with intralesional collagenase clostridium histolyticum (CCH) is safe and efficacious in
either the acute or chronic phases of PD. Combination treatment with penile traction therapy (PTT) can produce even better
results. While most PTT devices require extended periods of therapy up to 8 h per day, the RestoreX® device can be effective at

30-90 min per day.

Summary A variety of conservative therapies are available for treatment of PD. The available literature does not reveal any
treatment benefit of oral therapies. Intralesional therapy is the mainstay conservative treatment of PD. Intralesional CCH therapy
is the first Food and Drug Administration-approved intralesional therapy and represents the authors’ preference for medical
therapy. The most effective conservative management of PD likely requires a combination of therapies.

Keywords Peyronie’s disease - Conservative therapy - Oral therapy - Intralesional therapy - Mechanical therapy

Introduction

Peyronie’s disease (PD) is a connective tissue disorder character-
ized by the formation of fibrotic plaque in the tunica albuginea of
the corpus cavernosa. Definitive etiology of the disease remains
elusive. The most accepted theory involves repetitive
microtrauma of the tunica albuginea with delamination of this
layer, followed by hematoma formation and initiation of an in-
flammatory cascade [1]. PD is mostly diagnosed in men in the
fifth decade of life; however, patients younger than 40 account
for 10% of PD cases [2]. Though there is concern that PD is
likely underreported, as patients may be hesitant to seek treat-
ment, the reported prevalence of PD is 0.5-20% [3-5].

Clinical presentation is variable and may include erectile dys-
function (ED), pain, penile shortening, deformity, curvature, and
penile plaque formation [2]. Clinically, two phases of PD are
recognized: the acute phase and the chronic phase [6]. In the
acute phase, which typically lasts up to 12 months, patients
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complain of painful erection, progressive penile curvature, and
palpable plaque(s). In the chronic phase, the plaque(s) solidifies,
the pain subsides, and penile curvature stabilizes. Patients suffer-
ing from PD may suffer from psychological distress in addition
to affected sexual function.

The goal of therapy is to mitigate pain or discomfort, reduce
penile curvature, improve sexual performance, and improve ap-
pearance. Surgery is the gold-standard treatment for reducing
penile curvature. However, there is a paucity of data concerning
surgical intervention in the acute phase of disease and thus the
American Urological Association (AUA) guidelines suggest that
surgery not be pursued until the stable phase is reached, typically
12—-18 months after symptom onset [7]. In most men, conserva-
tive therapy is effective in relieving pain and preventing the
progression of the disease during the acute phase. One or more
trials of conservative treatment may also be warranted in the
stable phase of disease prior to surgery, as potential surgical
complications include shortened penile length and ED. This
communication aims to review the latest updates in the nonsur-
gical treatment of PD.

Oral Therapy

There is limited evidence that oral therapies are effective in
treatment of PD, and the AUA, European Association of
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Urology (EAU), and International Consultation on Sexual
Medicine (ICSM) guidelines recommend avoiding oral treat-
ments [7¢, 8, 9]. Though oral therapies may be useful as
adjunctive medications in select patients or in patients who
refuse other therapies, they should not delay more effective
treatment [10]. The authors do not recommend oral agents as
first-line PD therapy unless there are other indications for the
product’s use.

Potassium Aminobenzoate (Potaba)

Potaba was initially established as a treatment for PD after it
was suggested that potaba can reduce collagen formation [11].
In 2005, Weidner conducted a prospective, randomized, dou-
ble-blind, placebo-controlled, multicenter study to evaluate
the efficacy of potaba in the treatment of PD [12]. He con-
cluded that potaba may reduce plaque size and halt the pro-
gression of penile deformity, with no improvement noted in
penile curvature.

A more recent retrospective study of 109 PD patients in-
cluded 44 who received potaba. The majority of participants
in the potaba arm dropped out prior to 6 months, mainly due to
gastrointestinal side effects and lack of efficacy [13]. There
was no statistically significant improvement in penile pain,
plaque size, or penile curvature. These findings are in line with
previous literature that concludes potaba lacks efficacy and is
associated with high dropout rate due to side effects [8].
Although rare, acute liver injury is a recorded side effect of
potaba use [14].

Vitamin E

Vitamin E is a fat-soluble vitamin that was discovered in 1922
through experimentation involving sterile rats [15]. Vitamin E
has antioxidant activity that inhibits reactive oxygen species
and protects cell membrane against lipid peroxidation [16].
The first report of vitamin E use in PD was in 1948 by Scott
and Scardino [17]. This was followed by a number of studies
on vitamin E and other PD treatments, with mixed results.

In a double-blind, placebo-controlled, randomized study on
236 patients, Safarinejad demonstrated that vitamin E or vita-
min E plus propionyl-L-carnitine showed no statistically sig-
nificant changes in penile curvature, plaque size, or penile
pain relief [18]. Conversely, a smaller prospective study of
25 patients who received 1200 mg of vitamin E on a daily
basis reported that 16 patients displayed improvement in pe-
nile angulation with a mean curvature reduction of 21°, al-
though these patients also received 3—6 sessions of extracor-
poreal shock wave lithotripsy (ESWL) at 1-week intervals
[19].

Several studies have illustrated statistically significant, al-
beit modest, effectiveness of vitamin E in conjunction with
other treatments, including verapamil, topical diclofenac [20],
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multiple antioxidants, and pentoxifylline [21]. The variable
effect of vitamin E as a potential treatment option in PD
should be carefully explained. Although it is not recommend-
ed by the AUA or the EAU, vitamin E was the second most
common oral medicine prescribed by specialists treating PD
across Europe [22]. Noted side effects are rare, but may in-
clude cerebrovascular events, gastrointestinal distress, and
headache [10].

Pentoxifylline

Pentoxifylline (PTX) is a non-specific inhibitor of phosphodi-
esterases that is used in vascular perfusion disorders. PTX
attenuates fibroblast proliferation and inhibits elastogenesis
and collagen production [23]. In a double-blind,
randomized-controlled trial, 228 patients were randomized
to a PTX group (n =114) and a control group (n =114).
After 6 months, patients in the PTX group showed significant
improvement in penile curvature and a reduction in plaque
size. In comparison to the placebo group, PTX-treated patients
also reported significant improvement in sexual function, as
indicated by higher International Index of Erectile Function
(IIEF) scores and peak systolic velocities by on penile duplex
Doppler study [24].

PTX has often been studied as a treatment for PD in
conjunction with other therapies. In a prospective quasi-
experimental study of 46 patients to evaluate the efficacy
of PTX and/or colchicine with penile traction, 27 patients
received PTX 400 mg twice daily for 6 months. Improved
penile curvature and plaque size were observed in these
patients, as well as increased peak systolic velocity [25].
In another controlled study, the therapeutic effect of PTX
in combination with other antioxidants plus or minus
intralesional PTX injections was assessed in 307 patients.
Improvement in penile curvature was reported in 96.8%,
56.4%, and 3.6% of patients receiving the injection pro-
tocol, patients receiving the non-injection protocol, and
the control group, respectively. Reduction in plaque vol-
ume and penile pain was statistically significant in both
treatment groups [26]. A 2019 retrospective study of 177
patients being treated for PD reported reduced disease
progression, as measured by no significant increase in
erect penile curvature before and after 6 months of treat-
ment, with PTX and L-arginine combined oral therapy
[27]. The addition of intralesional verapamil injections
and penile traction therapy to this regimen resulted in a
significant reduction in penile curvature.

PTX is a cheap and well tolerated medicine with minimal
side effects and relatively strong clinical evidence of a poten-
tial therapeutic role in patients with PD. The AUA [7¢] and
EAU [8<] have opted to not recommend PTX due to the lack
of repeated randomized trials.
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Phosphodiesterase-5 Inhibitors

Phosphodiesterase-5 inhibitors (PDESi) are commonly used
to treat ED. These medications have also been studied as al-
ternative therapy for PD. The proposed mechanism suggests
efficacy in PD through downregulation of collagen I synthesis
and induction of apoptosis that eliminates fibroblasts and
myofibroblasts [28]. These effects are mediated by the inhibi-
tion of PDES and the maintenance of high cGMP levels and
activation of protein kinase G (PKG), which reduce collagen
synthesis by downregulating transforming growth factor-
betal (TGF-31) expression [28].

The antifibrotic role of PDESi was demonstrated in 2011 in
a study in which 35 patients with isolated septal scars received
a daily dose of 2.5 mg tadalafil for 6 months. A majority
(69%) reported diminishment of their septal scar and higher
ITEF-5 scores [29]. In another study, 39 patients were divided
into two groups: 18 received 400 IU vitamin E per day, and 21
received 50 mg sildenafil daily for 12 weeks. Patients who
received sildenafil reported significant improvement in IIEF
score and reduced penile pain and plaque size. The authors
concluded that the daily administration of PDESi may have
therapeutic value in PD patients [30].

In a recent PD rat model, a combination of PDES5i
(vardenafil) and a selective estrogen receptor modulators
(tamoxifen) demonstrated more antifibrotic activity than with
each drug alone. The antifibrotic effect is mediated through
collagen gel contraction and inhibition of myofibroblast trans-
formation and TGF-1-induced extracellular matrix protein
production [31]. Additional studies have also reported im-
proved outcomes with combination therapy, including by
pairing a PDESi with ESWT and collagenase clostridium
histolyticum (CCH) [32-34].

Other

No randomized-controlled trial has evaluated the efficacy of
L-arginine, a commercially available supplement, as a mono-
therapy; however, L-arginine has demonstrated promising re-
sults when combined with other modalities of treatment, as
mentioned previously [27].

Additional oral therapies trialed to mitigate symptoms of
PD include carnitine, colchicine, omega-3, and coenzyme Q.
However, little if any evidence exists supporting the effective-
ness of these other treatments.

Topical Treatment

Topical treatments for PD have been trialed due to the nonin-
vasive nature of drug application. However, there is no suffi-
cient evidence that topical application can deliver adequate
levels of active compound to the region of interest [35].

Given this limitation, and the lack of large, control trial data
concerning topical treatments for PD, topical therapy is not
recommended by the AUA [7¢], EAU [8¢], or ICSM [9]
guidelines, and the authors of this communication do not uti-
lize these products.

Verapamil

Studies have reported that verapamil, a calcium channel
blocker, has the dose-dependent ability to inhibit fibroblast
proliferation and synthesis and secretion of extracellular ma-
trix molecules and decrease platelet-derived growth factor
BB-dependent collagen deposition in the extracellular matrix.
Verapamil also increases the proteolytic activity of collage-
nase and suppresses TGF-{31 activity [36, 37].

In 2002, Martin et al. sought to assess the infiltration of
topically applied verapamil into the tunica albuginea. They
applied verapamil to the penile shafts of men the night before
and morning of scheduled penile prosthesis surgery for treat-
ment of ED. Tunical specimens were obtained intraoperative-
ly and verapamil tissue level was measured, with no verapamil
noted in any of these samples [35].

In a later pilot study, Fitch et al. compared topical verapa-
mil 15% gel to topical trifluoperazine and topical magnesium
sulfate [38]. After 9 months of treatment, patients in the top-
ical verapamil arm experienced 61.1%, 84.7%, and 100% im-
provement in penile curvature, plaque change, and pain reso-
lution, respectively; however, this study has a number of lim-
itations including the discontinuation of trifluoperazine and
lack of objective measures [38].

H-100

H-100 gel combines the calcium channel blocker nicardipine
and a free-radical scavenger superoxide dismutase with Emu
oil, a natural carrier agent. Emu oil is thought to be an effica-
cious transdermal carrier due to its high content of fatty acids
to aid in delivery of active agents to the tunica albuginea [39].
A 2016 prospective, randomized, double-blinded, placebo-
controlled study reported significant improvement in out-
comes including mean stretched penile length, mean curvature
reduction, and mean pain reduction in the 11 patients treated
with H-100 compared to the 11 controls at 6 months [40].
Results are limited by the small size of this study and the
questionable methodology for measuring penile curvature.

Electromotive Drug Administration

Electromotive drug administration (EMDA) represents a min-
imally invasive method to deliver drugs into deep tissue layers
using an electrical current created between two electrodes.
Three events involved in the electromotive transport are,
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namely, iontophoresis, electroosmosis/electrophoresis, and
electroporation.

Two studies evaluated the efficacy of verapamil delivered
through EMDA in the treatment of patients with PD. In the
first study, 96 patients were randomized to receive verapamil
and dexamethasone vs. 2% lidocaine, via EMDA. The elec-
trodes were applied for 20 min, four sessions/week for
6 weeks. In the 37 patients who completed the study, signif-
icant improvement in plaque volume and penile curvature was
documented in the study group, while the volume and curva-
ture were unchanged in the control group. All patients expe-
rienced transient skin reaction [41].

In 2006, Levine conducted a double-blind, placebo-
controlled trial to determine the effectiveness of verapamil
delivered through EMDA. A total of 23 patients were random-
ized to the verapamil treatment group and 19 were randomized
to the saline group. Patients received treatment twice weekly
for 3 months. Improvement in penile curvature was not statis-
tically significant in either group [42].

Intralesional Injections

Injection of active agents into penile plaques allows for local
action of pharmacologically active agents at higher concentra-
tions than can be delivered by oral or topical routes.
Intralesional agents have proven more effective than oral or
topical agents but must be injected at each treatment.
Intralesional therapies are the mainstay medical treatment in
PD [43]. Recent population-based research suggests that in-
jectable therapies may be displacing surgical therapy [44]. Our
practice routinely utilizes intralesional agents, particularly
CCH, for first-line treatment of PD (Fig. 1).

Verapamil

In 1994, Levine conducted the first study to evaluate the effi-
cacy of intralesional verapamil in the treatment of penile
plaque(s) [45]. This study was followed by two prospective
nonrandomized studies [46, 47]. The largest was in 2002 and
included 140 patients [47]. After 12 weeks of treatment, ob-
jective improvement in penile curvature was noted in 60% of
patients. A total of 83% of patients demonstrated increased
girth, and 71% reported improved sexual function.

In 1998, Rehman et al. reported a randomized single-blind
placebo-based study involving 14 patients randomized into
two groups: verapamil vs. saline. Treatments were adminis-
tered intralesionally, weekly for 6 months. The verapamil
group reported significantly decreased plaque length, width,
and volume as well as improved quality of erections. There
was a trend in penile curvature improvement, although this
change was not significant. None of these reported metrics
was significantly changed in the control group. All
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Fig. 1 Application of intralesional collagenase clostridium histolyticum

verapamil-treated patients demonstrated softening of the
plaque. The authors stated that patients were more likely to
benefit from surgery if the initial angulation was > 30° or the
patient showed no response to intralesional verapamil after
3 months of treatment [37].

The results of the above studies were contradicted by
Shirazi et al. in a randomized single-blind placebo-controlled
trial. Patients were divided into two groups, 40 in the verapa-
mil arm and 40 in the saline arm. No statistically significant
improvement was noted in the verapamil arm regarding
plaque size, pain, curvature, plaque softening, or sexual func-
tion [48].

In 2016, Favilla compared intralesional verapamil to
intralesional hyaluronic acid (HA) in a prospective, double-
blinded, randomized study of two groups. The first group
included 69 patients receiving intralesional verapamil weekly
for 12 weeks. In the second group, 63 patients received
intralesional HA weekly for 12 weeks. Both groups reported
improved plaque size and sexual satisfaction; however,
changes in penile curvature and overall patients’ sexual satis-
faction were more prominent in the HA group [49]. These
discrepancies among the studies could be attributed to differ-
ences in patient selection, plaque calcification, injection tech-
nique, and drug concentration.
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A 2018 systematic review of seven randomized and two
nonrandomized studies evaluating the clinical efficacy of ve-
rapamil, including those listed above, concluded that available
evidence did not support use of verapamil injections or mean-
ingful improvement in penile curvature [50¢]. This view is in
line with AUA guidelines [7¢], while EAU guidelines [8¢] and
ICSM guidelines [9] offer a conditional recommendation for
intralesional verapamil treatment.

Interferons

Interferons (IFNs) are a large family of naturally occurring
cytokines secreted by host immune cells in response to viral
infections, tumors, and other biological inducers as diverse
counter measures against immune stimulation. IFN has
antifibrotic activity that induces a dose-dependent inhibition
of fibroblast proliferation on fibroblast cultured from diseased
penile plaque. Also, it inhibits collagen production and in-
creases collagenase production [51].

The first placebo-controlled trial of intralesional injection
therapy for PD was reported in 2006 [52]. A total of 117
patients were randomized to receive either IFN «-2b or saline
(10 ml) biweekly for 12 weeks (six injections). This study
demonstrated that intralesional IFN o-2b therapy is effective
and resulted in significant improvement in measured parame-
ters. Resolution of pain in the IFN «-2b group was higher than
in the placebo group (67.7% and 28.1%, respectively). Mean
improvement in penile curvature was 27.01% in the IFN «-2b
group vs. 8.87% in the control group. Additionally, the IFN oc-
2b group showed significant increase in the peak systolic ve-
locity, which may explain the improvement in sexual func-
tion. The authors postulated that the injected volume of saline
can exert a local effect that remodels the plaque. These results
were reproduced by a retrospective study of 127 IFNw«-2b
patients, wherein 54% of patients showed an overall 9° im-
provement in penile curvature. Response to treatment was not
related to the age of the patient, initial penile curvature, nor the
duration of the disease [53]. In a more recent study, the au-
thors concluded that intralesional IFN «-2b was safe and ef-
fective in patients with ventral curvature with similar out-
comes compared to dorsal plaques [54]. Systematic review
found IFN «-2b therapy to be effective in improving penile
curvature and reducing plaque size [50+¢]. The authors utilize
IFN as first-line therapy in patients who are not eligible for
CCH therapy.

Collagenase

Collagenase clostridium histolyticum (CCH) (Xiaflex®, Endo
Pharmaceuticals, Malvern, PA) constitutes a fixed ratio of
collagenase I and I (AUX-I : AUX-II). It is an injectable
agent that enzymatically degrades collagen within the penile
plaque. CCH is an effective nonsurgical treatment of PD that

can be used as a singular therapy or in conjunction with other
treatment options [55]. Although most of the available re-
search has concerned stable phase disease, CCH is appropriate
in both the acute and stable phases, according to more recent
literature [55] (Table 1). High degree of calcification within
plaques is a relative contraindication for intralesional CCH
[63].

Gelbard et al. first demonstrated the effectiveness of CCH
in degrading penile plaques in 1982 [64]. In 2013, the safety
and efficacy of CCH in the treatment of PD were illustrated
with two large, prospective, multi-institutional, double-blind,
randomized, placebo-controlled studies [56]. The IMPRESS
(Investigation for Maximal Peyronie’s Reduction Efficacy
and Safety Studies) trials I and II included 832 men with
PD, from 64 sites across the USA and Australia. Inclusion
criteria were penile curvature >30° and < 90° and a duration
of PD of more than 12 months. Patients with ventral curvature,
duration of disease less than 12 months, refractory ED, or
calcified plaque were excluded.

There was a 34% improvement in penile curvature (— 17.0
+ 14.8°) in the CCH-treated arm compared to the 18.2% im-
provement in the placebo arm (—9.3 +13.6°). Additionally,
the authors documented significant improvement in
Peyronie’s Disease Questionnaire (PDQ) symptom bother
score in the CCH-treated men. Treatment-related adverse
events were encountered in 84% of patients, although these
were mostly mild or moderate in severity and the majority
(79%) resolved without intervention within 1-2 weeks. In
2013, collagenase became the first Food and Drug
Administration (FDA)-approved treatment for PD.

Levine then conducted a phase 3, open-label multicenter
study of 347 patients that adopted the same treatment protocol
of the IMPRESS trial. The results of this study reinforced the
results of the IMPRESS trials [57].

Long-term efficacy and safety of CCH therapy were
assessed in a very recent phase 4 study that included 280
patients, of which 204 completed the study [58¢]. Inclusion
criteria involved men who received CCH treatment in either
12-month, double-blind, placebo-controlled clinical trials
(IMPRESS 1/1I), or one of two 9-month open-label studies.
At 5-year follow-up, it was noted that 180 patients showed an
additional 9.1% improvement in penile curvature compared
with reference data. Also, patients showed additional signifi-
cant improvement in PDQ bother domain mean score. This
study reports the sustained long-term improvement in penile
curvature and bother symptoms in patients treated with CCH
therapy.

A retrospective study by Nguyen illustrated the efficacy
and safety of CCH to treat acute phase PD. A total of 162
patients were included in this review, in which 36 enrolled
in the acute-phase PD arm and 126 patients were enrolled in
the stable-phase PD arm. There was no statically significant
difference noted between the two groups in the improvement
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of penile curvature (16.7 vs. 15.6; p =.654), nor in the fre-
quency of adverse events. Although CCH treatment was not
previously recommended in the acute phase of PD, this study
emphasizes the safety and efficacy of intralesional collagenase
in acute phase PD [59].

Results from a large multi-institutional study (the “Real World
Trial”) were comparable to findings of previous studies: CCH is as
safe and efficacious in the acute phase of PD [60¢°]. The study
retrieved retrospective data from five high-volume centers and
included 918 patients; 17% were in the acute phase of the disease,
characterized by history of PD of 6 months or less, and 83% were
in the stable phase. There was no difference in response to CCH
treatment in both acute and stable phases, indicating safety and
efficacy of collagenase in the acute setting. Additionally, this study
illustrated that the number of cycles was predictive of curvature
improvement, where 73% of patients who completed four cycles
of treatment experienced a 20% improvement in penile deformity
[60e¢]. In 2017, Raheem et al. proposed a modified protocol for
intralesional CCH injection. The study included 53 patients who
received three intralesional injections of 0.9 mg of CCH, at 4-
week intervals. A total of 51 patients showed improvement in
penile curvature of 17.3° or 31.4% from the baseline. Although
the results of the shortened protocol were comparable to the
IMPRESS trials, the study was nonrandomized and of a small
sample size by a single investigator [65¢].

Patients with ventral curvature were excluded from the
IMPRESS trial, due to the concern of urethral injury. Alom
et al. conducted a prospective cohort of 228 patients from
March 2014 through March 2018 in which 25, 189, and 115
patients had ventral, dorsal, and lateral curvature, respectively.
IMPRESS protocol for intralesional injection was followed.
Ventral and lateral curvature showed greater relative response
compared to the dorsal curvatures (ventral 29.5°, lateral 11.4°,
and dorsal 15.0°, respectively) [61]. A smaller retrospective
study which included 53, 7, and 5 patients with ventral, hour-
glass, and shortening curvature, respectively, found that treat-
ment response was not significantly impacted by penile cur-
vature [62]. Median curvature change was 20.0°, 20.0°, and
15.0° for the ventral, hourglass, and shortening groups
respectively.

CCH can be used as a monotherapy or combined with
additional therapies for superior results [55]. These include
oral sildenafil therapy [33], percutaneous needle tunneling
[66], and vacuum and penile traction devices [55, 67].
Current EAU recommendations suggest that CCH is a safe
and effective alternative to surgery in stable disease and can
be considered an optional treatment in active disease [8¢],
while AUA guidelines suggest administration of intralesional
CCH can be utilized in combination with modeling in patients
with stable disease [7¢] (Table 2). Although rare, the feared
complication of CCH therapy in PD is tunical rupture, which
requires a distinct treatment protocol from traumatic penile
fracture [68]. We currently use intralesional CCH in patients

with stable or acute phase PD with significant penile
curvatures.

Mechanical Therapy

The use of traction in PD is to realign collagen fibrils parallel
to the axis of tension. These changes can be induced by a
process called mechano-transduction in which mechanical
stimuli are translated into chemical signals and by decreased
myofibroblast activity [69].

Penile Traction Therapy

Several studies evaluated penile traction therapy (PTT) as a
monotherapy or part of combination regimen, with oral or
intralesional injections. Most of these studies demonstrated
improvement in penile curvature and stretched penile length.

A recent randomized-controlled trial evaluated PD patients
treated with the novel RestoreX® (Pathright Medical,
Plymouth, MN) device. In comparison to other devices,
RestoreX can be applied for 30-90 min daily and achieve coun-
ter bending in four directions. In the study, 110 participants were
randomized 1:3 into (a) control group or (b) RestoreX penile
traction group for 30 min once, twice, or 3 times/day. There
was significant improvement in penile curvature and length when
compared to the control. [IEF-Erectile Function domain recorded
significantly improved sexual function in patients [70].

Evidence for use of PTT in combination with intralesional
injection has been mixed. A 2019 analysis of a prospective reg-
istry reported improved penile curvature reduction, penile length,
and subjective curvature improvement with the RestoreX device
and CCH therapy than in patients treated with either CCH mono-
therapy or CCH therapy in conjunction with other traction de-
vices [71]. Mean curvature improvement was 33.8° for the
RestoreX group, compared to 20.3° and 19.2° for the CCH
monotherapy and CCH + other traction device groups, respec-
tively. This study did not show significant additional benefit of
the non-RestoreX traction devices when used in combination
with CCH.

Ziegelmann et al. prospectively studied 35 men treated with
and 16 treated without PTT during CCH injection therapy [72¢].
All but one of the traction group patients used the Andropenis®
(Andromedical America-Asia, New York, NY). Patients were
instructed to apply traction for a minimum 3 h daily. The study
reported no significant differences in degree of curve improve-
ment or stretched penile length between the two groups. An
carlier study of patients treated with or without PTT with the
Andropenis during IFN«-2b injection therapy found a signifi-
cantly increased stretched penile length in patients who complet-
ed 3 or more hours of PTT per day compared to those who did
not use PTT [73]. On meta-analysis, men who used PTT showed
a statistically longer stretched penile length compared to men
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ICSM Peyronie’s Disease 2016

EAU Sexual and Reproductive

Health 2020

Summary of recommendations by organization for intralesional injection therapies in the management of Peyronie’s disease
AUA Peyronie’s Disease 2015

Intralesional agent

Table 2
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Intralesional treatment with verapamil Intralesional verapamil injection

Clinicians may offer intralesional

Verapamil

therapy has some outcome benefits

in PD management.

and nicardipine is no longer

verapamil for the treatment of

patients with PD.

recommended due to contradictory

results.
None, Evidence level 1b

Grade C, Evidence Level 3

Conditional, Evidence Strength C

Recommendation

Intralesional interferon therapy has

Interferon o-2b may be offered in

Clinicians may administer intralesional

Interferon «-2b

some outcome benefits in PD

management.
Grade B, Evidence Level 2

patients with stable curvature dorsal

or lateral > 30°.

Strong

interferon o-2b to patients with PD.

Moderate, Evidence Strength C

Recommendation

Intralesional collagenase injection has

Intralesional therapy with CCH may be

CCH [may be administered] with

Collagenase clostridium histolyticum

shown outcome benefits in PD

management.

offered in patients with stable PD

.in patients with stable
PD, penile curvature > 30° and

modeling. .

(CCH)

and dorsal/lateral curvature > 30°.

<90°, intact erectile function.
Moderate, Evidence Strength B

Grade B, Evidence Level 2

Strong

Recommendation

AUA American Urological Association; EAU European Association of Urology; ICSM International Consultation on Sexual Medicine

who did not use PTT after primary intervention, although this
difference was small [74].

Most of these penile traction devices (with the exception of
RestoreX) need to be applied for an extended period of time (up
to 8 h daily), which could affect patient compliance. No compar-
ative studies are available to compare success, patient compli-
ance, and treatment-related side effects. However, compared to
surgery and CCH, the RestoreX device was the most cost-
effective treatment [75¢]. The AUA and EAU provide weak
and no recommendation for traction therapy use, respectively,
citing limited evidence and small sample sizes [7¢, 8¢]. In our
practice, penile traction devices have been used to effectively
reduce curvature, generally combined with intralesional CCH
therapy. However, results are dependent on adherence to device
application protocol and only the most motivated patients have
been able to observe optimal results.

Vacuum Device

The clinical application of the vacuum device in the treatment of
PD was evaluated in a single-armed study of 31 patients. Patients
were instructed to use the vacuum device, without the constriction
ring, for 10 min twice daily over a 12-week period. An improve-
ment in penile curvature of between 5 and 25° was noted in 21
patients. Additionally, patients experienced increase in penile
length between 0.5 and 1.5 cm (p = 0.029) and diminished penile
pain. No statistically significant changes were noted in erectile
function. This study suggests vacuum device can induce straight-
ening of penile deformity by applying mechanical stretch therapy
[76].

Vacuum devices have the benefit of low morbidity and the
noninvasive nature of device application, although the effective-
ness of vacuum device in treating PD is still not well documented
[77]. AUA and EAU guidelines suggest that vacuum devices
may be offered as part of a multimodal therapy approach for
penile deformity reduction, although this recommendation is
weak [8¢]. We do not generally use this device in our practice
for this purpose.

Extracorporeal Shock Wave Therapy

Two mechanisms are hypothesized for the therapeutic mech-
anism of low intensity extracorporeal shock wave therapy
(LiESWT) in patients with PD: direct damage and remodeling
of the penile plaque, and heat-induced angiogenesis with sub-
sequent inflammation that prompts plaque lysis via macro-
phages [78].

Four randomized-controlled trials examined LiESWT in
the treatment of PD [79—82]. None of these studies showed
a significant improvement in penile plaque size or penile cur-
vature; however, treated subjects showed a significant reduc-
tion in penile pain.
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In one open-label single-arm prospective study, 30 pa-
tients received 3000 shock waves twice weekly for
6 weeks [34]. A third of the patients showed improvement
of penile curvature between 15 and 60° and decreased
penile plaque size in 27% of patients. Six patients report-
ed penile pain prior to therapy, while four reported pain
resolution during LiESWT therapy. These changes were
persistent at 3-month follow-up. The author attributes
these findings to the use of a newer generation of shock
wave lithotripter that induces plaque disruption without
underlying cavernosal damage. Additionally, more com-
plex PD cases were not included in this study. A 2019
multicenter single-arm study assessed the effectiveness of
LiIESWT in 325 consecutive patients treated with ESWT
for PD [83¢]. Patients received one treatment per week
during the 3-month protocol. At 3 months, the study re-
ported significant reductions in median plaque size and
penile curvature, as well as increased median erect penile
length and IIEF and improved PDQ subdomains. The
AUA [7¢] and EAU guidelines [8¢] suggest that shock-
wave therapy can be used to treat penile pain in the acute
phase of PD, although its use is inappropriate for treating
penile curvature or plaque size. We do not utilize this
therapy in our practice in accordance with the Sexual
Medicine Society of North America (SMSNA) position
statement [84], which states that this therapy is experi-
mental and should be used only under research protocols.

Radiotherapy

Due to anti-inflammatory action of radiotherapy, a retrospec-
tive study reviewed 83 patients treated with 8 fractions of4 Gy
in the early stages of PD [85]. Mean follow-up was 52 months.
The authors reported that 47% of patients have symptom re-
gression compared to 7% of patients who showed disease
progression. The authors concluded that radiation therapy
for PD was safe and well-tolerated, particularly in pain relief.
However, available data does not support penile curvature
improvement [86].

Radiotherapy is not recommended in PD, owing to the risk
of ED due to smooth muscle atrophy, and neuronal and vas-
cular damage [87].

Conclusion

Many studies have been conducted in order to establish a
strategy founded on evidence-based medicine to treat PD.
Conservative treatment may still be an attractive choice for
many patients who wish to avoid surgical treatment. Both oral
and topical treatments have not demonstrated therapeutic ef-
ficacy in the majority of studies, either due to small sample

size, lack of control arm, or unreproducible results.
Intralesional injections have demonstrated more meaningful
results, especially when combined with other modalities of
treatment. CCH is the first FDA-approved intralesional treat-
ment in PD, with proven efficacy based on randomized, dou-
ble-blind, placebo-controlled studies. Most of the studies rec-
ommend LiSWT to relieve penile pain, but with no effect on
penile curvature or plaque size. As per the SMSNA position
statement, it is considered experimental and should be not be
used in clinical practice. Effective conservative management
of PD likely requires a combination of the therapies described
here. Overall, prospective randomized trials are needed to bet-
ter understand the mechanism of PD and to evaluate response
to different conservative therapeutic options.
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