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	 Case series
	 Patients:	 Male, 50-year-old • Male, 55-year-old
	 Final Diagnosis:	 Peyronie’s disease
	 Symptoms:	 Penile curvature • pain
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Urology

	 Objective:	 Unknown etiology
	 Background:	 Peyronie’s disease is a chronic inflammatory disease involving the tunica albuginea of the penile corpora cav-

ernosa. Conservative medical treatment includes oral therapy, intralesional injections, and physical treatment. 
No cases of Peyronie’s disease with complete plaque regression after conservative medical treatment are de-
scribed in the literature.

	 Case Reports:	 Case 1: A 50-year-old man presented with penile pain, combined penile curvature (left dorso-lateral), a palpa-
ble nodule, and normal penile rigidity. The patient underwent multimodal therapy with oral antioxidants, topi-
cal diclofenac gel, and periodic perilesional penile injections with pentoxifylline. At follow-up after over 3 years 
of multimodal treatment, the patient no longer had penile deformity or pain. Ultrasound imaging did not show 
any area affected by disease and plaque could no longer be observed.

		  Case 2: A 55-year-old man presented with penile lichen sclerosus, dorsal penile curvature with onset about 6 
months before, penile plaque, no penile pain, and normal penile rigidity. He underwent multimodal therapy 
with oral antioxidants, topical diclofenac gel, and periodic perilesional penile injections with pentoxifylline. At 
follow-up after over 3 years of multimodal treatment, he presented a dorsal curvature of the penis of about 5°, 
similar to his condition prior to the onset of congenital penile curvature. Ultrasound no longer showed plaque.

	 Conclusions:	 This study showed that multimodal combined antioxidant treatment had satisfactory results. However, to ac-
complish this, we deem it essential to have a correct ultrasound assessment that is performed with a suffi-
ciently advanced machine by an operator with extensive experience in the field.
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Background

Peyronie’s disease (PD) is a chronic inflammatory disease in-
volving the tunica albuginea of the corpora cavernosa and 
leads to the formation of fibrous or calcified plaque, which 
causes penile deformity (eg, curvature, hourglass deformi-
ty). Symptoms of PD are penile deformity (94%), penile pain 
(20-70%), erectile dysfunction (over 30%) [1,2], and depres-
sion (48%) [3]. The etiology of the disease has not been clari-
fied, but the most credited theory is that it is caused by trau-
ma [4]. The consequent accumulation of fibrin in the site of 
the trauma is thought to cause an inflammatory process, re-
sulting in an overproduction of fibrogenic cytokines and free 
radicals [5-8]. Conservative medical treatment includes oral 
therapy, intralesional injections, and physical treatment: col-
chicine, vitamin E, potassium para-aminobenzoate, tamoxi-
fen, antioxidants, phosphodiesterase 5 inhibitors, injections 
with verapamil, corticosteroids, clostridium histolyticum colla-
genase (CHC/Xiaflex-Xiapex), interferon-a2b, hyaluronic acid, 
pentoxifylline, iontophoresis, extracorporeal shock wave thera-
py, vacuum devices, and penile traction devices [9,10]. Surgical 
treatment is indicated when the disease has been stable for 
at least 6 to 12 months, or if the patient can no longer have 
complete sexual intercourse due to severe curvature or severe 
erectile dysfunction [11-13]. Because of our experience in mul-
timodal treatment of PD using antioxidants [14], we present 2 
cases of patients with PD who achieved complete regression 
of disease and penile plaque with this treatment. Combined 
or multimodal treatment also implies the association of ther-
apeutic agents administered in various ways, such as orally 
and by injection, without excluding the association of physi-
cal therapy with the aid of devices, such as iontophoresis, ex-
tenders, vacuum devices, and extracorporeal shock wave ther-
apy. Multimodal treatment aims to achieve better results than 
those obtained with a single substance or therapy.

The aim of this report is to present to urologists and androlo-
gists 2 patients with PD who achieved the regression of plaque 
after receiving treatment with multimodal therapy. To the best 
of our knowlegde, this is the first article to describe complete 
plaque regression achieved in patients with PD. Compared to 
previous conservative treatments described in the literature, our 
multimodal treatment included several active substances that 
can stop the inflammatory process by countering the oxidative 
stress that plays an essential role in the pathogenesis of PD.

Case Reports

Case 1

A 50-year-old man presented to our clinic in November 2013 
with concerns of penile pain during erection and penile 

curvature with onset about 9 months before. He had no as-
sociated medical conditions and was a nonsmoker. The vi-
sual analog pain scale score was 2 (score from 0 [low] to 10 
[high]). A subjective assessment of erection, evaluated using 
the International Index of Erectile Function (IIEF) question-
naire, yielded a score of 26 (normal score range is from 26 to 
30). The penile deformity consisted of a dorsal curvature, with 
a 15° angle, and a lateral left curvature of 30°. A physical ex-
amination on penile palpation revealed a nodule measuring 
about 15 mm in length. The patient underwent a physical ex-
amination and penile Doppler ultrasound with alprostadil 10 
mcg to induce an erection. The volume of the penile plaque 
was measured in 3 dimensions using the ellipsoid formula: vo
lume=0.524×length×width×thickness [15,16].

Cavernous artery flow and end-diastolic velocity were normal: 
peak systolic velocity was 65 cm/s (bilaterally) and end-diastolic 
velocity was 0 cm/s (bilaterally). The penile plaque was locat-
ed dorsally and at the distal third of the penis, its ultrasound 
aspect was heterogeneous, and it measured 13.4×9.78×2.94 
mm (volume=202 mm3); within the plaque there was a calci-
fication measuring 3.42×3.43×1.50 mm (Figure 1).

In order to obtain the patient’s informed consent, he was in-
formed of the required length of treatment owing to the pres-
ence of a chronic (and not acute) inflammatory disease. The 
patient did not consent to the publication of his penis imag-
es, even if anonymous. Beginning in January 2014, after giv-
ing the informed consent to publish his clinical data, the pa-
tient underwent the following treatment: combined therapy 
with antioxidants, including oral propolis 600 mg, bilberry 160 
mg, silymarin 400 mg, ginkgo biloba 250 mg, and vitamin E 
800 UI daily; topical diclofenac gel 4% twice daily; and perile-
sional penile injection pentoxifylline 100 mg (1 ampule) with 
a 30 G needle every 2 weeks for 6 months. At follow-up at the 
end of the first treatment cycle, the patient had an increase in 

Figure 1. �Penile ultrasound and plaque measurement prior to 
treatment (longitudinal and transverse scan).
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the IIEF-questionnaire score from 26 to 28. A disappearance 
of the dorsal curve was then observed, as well as the persis-
tence of the lateral left curvature, with an angle reduced to 
15°. Penile pain was no longer present. On palpation, a small-
er nodule was detected.

The penile ultrasound showed nodule dimensions of 
8.17×7.70×3.19 mm (volume=105 mm3), and within the nod-
ule a calcification measured 2.83×2.44×1.5 mm (Figure 2). The 
plaque had therefore decreased in size by 48.0% compared 
with its initial volume. Furthermore, the calcification within 
the plaque had diminished in size.

Because of the treatment result, together with the patient, we 
decided to continue the same oral treatment for the next 12 
months, but with penile peri-plaque injections of pentoxifyl-
line 100 mg only once a month. At follow-up at the end of the 
second treatment cycle after about 18 months of therapy, the 
IIEF score was 28, and the left curvature was observed to have 

disappeared. Penile palpation detected the nodule was further 
reduced in size. An ultrasound showed nodule dimensions of 
5.04×5.18×2.00 mm (volume=27 mm3), and within the nod-
ule the calcification measured 1.88×1.25×1.22 mm (Figure 3). 
The plaque was therefore 86.6% smaller than its initial vol-
ume, and even the calcification was further reduced in size.

Because of the further excellent response to treatment, we 
decided to continue the same oral treatment for the next 12 
months, but with penile peri-plaque injections once every 2 
months.

At the end of the third cycle of treatment, after about 30 months 
of therapy, the patient underwent a similar follow-up. The IIEF 
score was unchanged at 28. Follow-up revealed the absence 
of penile curvature. Palpation no longer detected the pres-
ence of the nodule. Ultrasound showed plaque dimensions of 
4.05×4.69×1.87 mm (volume=19 mm3), with the disappearance 

Figure 2. �Penile ultrasound after the first 6-month treatment 
cycle (longitudinal and transverse scan).

Figure 4. �Penile ultrasound after the 3rd (12 month) treatment 
cycle (longitudinal and transverse scan).

Figure 5. �Penile ultrasound after the 4th cycle of treatment 
(exclusive oral therapy and topical gel) (longitudinal 
and transverse scan).

Figure 3. �Penile ultrasound after the 2nd (12 month) treatment 
cycle (longitudinal and transverse scan).
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of the internal calcification (Figure 4). The plaque had there-
fore shrunk by 90.6%, compared with its initial volume.

Because of the significant response to treatment, we decided 
to continue the same therapy for just 6 more months and per-
manently suspend the peri-plaque pentoxifylline injections. At 
follow-up after 6 months of exclusive oral and topical diclof-
enac treatment, and after a little over 3 years of multimodal 
treatment with antioxidants, the patient no longer reported any 
penile deformity or pain. The IIEF score was still 28. Palpation 
did not reveal the presence of any nodule, ultrasound did not 
show any area affected by disease, and plaque could no lon-
ger be observed (Figure 5, Table 1). We therefore decided to 
suspend the treatment. The patient did not report any ad-
verse effects after the treatment. The same ultrasound ma-
chine was used at every examination (Philips HD 15) and the 
examination was performed by the same operator every time.

Case 2

A nonsmoking 55-year-old man with penile lichen sclerosus pre-
sented to our clinic in March 2018. He did not report any pe-
nile pain, but had penile curvature, with onset about 6 months 
before. The patient presented a dorsal curvature of the penis. 
Penile color Doppler ultrasound, with injection of alprostadil 
10 mcg to induce erection, revealed a curvature by goniometric 
measurement of about 32°. The IIEF score was 26 (normal range: 
26-30). On physical examination, we detected by palpation a 
nodule measuring 12 to 15 mm in length at the distal third 
of the penis. Cavernous artery flow and end-diastolic velocity 
were normal: peak systolic velocity was 78 cm/s on the right 
and 75 cm/s on the left and end-diastolic velocity was 0 cm/s 
(bilaterally). The penile plaque, located at the distal third of the 
penis, had a heterogeneous (iso-hyperechoic) appearance and 
dimensions of 14.3×8.49×2.57 mm (length×width×thickness); 
its volume was 163 mm3 (Figure 6, Table 1) [15,16].

No. Patient age Comorbidities
Penile plaque 

site

Ultrasound measurements
(length × width × thickness)

and plaque volume, 
before A) and after treatment B)

Type of deformity
initial (A)

and after treatment (B)

1 50 years None Distal third A) �13.4×9.78×2.94 mm with inner 
calcification 3.42×3.43×1.50 mm 
volume=202 mm3

B) No plaque detected

A) �15-degree dorsal 
curvature+30-degree 
left curvature

B) None

2 55 years High cholesterol, 
penile lichen 
sclerosus, congenital 
(5-degree) dorsal 
penile curvature

Distal third A) �14.3×8.49×2.57 mm 
volume=163 mm3

B) No plaque detected

A) �32-degree dorsal 
curvature

B) �Slight 5-degree dorsal 
curvature

Table 1. Case summaries of 2 patients with Peyronie’s disease treated by multimodal therapy.

IIEF – International Index of Erectile Function; VAS – visual analogue pain score; PTX – pentoxifylline.

No.
Pain score/ 
VAS scale

(1-10)

IIEF score
before and after 

treatment

Total duration of 
treatment until 

plaque regression
Complete combined multimodal treatment

1 VAS score=2
disappeared 

after 6 months

26 >28 39 months Orally: Propolis 600 mg +Bilberry 160 mg +Silymarin 400 mg 
+Ginkgo biloba 250 mg +Vitamin E 800 UI/daily/for 39 months
+ topically: Diclofenac gel 4%/2× daily/for 39 months
+ peri-plaque penile injections: PTX 100 mg (30 G needle) 
2× per month for 6 months and then 1× per month for 
12 months and then 1× every 2 months for 12 months 
(30 total injections) for 30 months

2 VAS score=0 26 >28 39 months Orally: Propolis 600 mg +Bilberry 160 mg +Silymarin 400 mg 
+Ginkgo biloba 250 mg +L-Carnitine 1000 mg +Coenzyme Q10 
100 mg +Vitamin E 30 mg/daily/for 39 months
+ topically: Diclofenac gel 4%/2× daily/for 39 months
+ peri-plaque penile injections: PTX 100 mg (30 G needle) 
2× per month for 6 months and then 1× per month for 
12 months and then 1× every 2 months for 12 months 
(30 total injections) for 29 months
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In order to obtain the patient’s informed consent, he was in-
formed of the necessary length of treatment owing to the 
presence of a chronic (and not acute) inflammatory disease. 
The patient did not consent to the publication of his penis 
images, even if anonymous. Therefore, after receiving the pa-
tient’s informed consent to publish his clinical data, we be-
gan the following treatment in April 2018: combined therapy 
with the antioxidants oral propolis 600 mg, bilberry 160 mg, 
silymarin 400 mg, ginkgo biloba 250 mg, L-carnitine 1000 mg, 
coenzyme Q10 100 mg, and vitamin E 30 mg daily; topical di-
clofenac gel 4% twice daily; and peri-plaque penile injection 
of pentoxifylline 100 mg with a 30 G needle every 2 weeks 
for 6 months.

After completing the first cycle of treatment, the patient un-
derwent follow-up. The IIEF score was unchanged at 26. On 
palpation, we observed the nodule was slightly reduced in 
size. We then observed the angle of the dorsal curve was re-
duced to 25°. Penile ultrasound showed plaque dimensions 

of 11.9×7.39×2.35 mm (volume=108 mm3) (Figure 7). The vol-
ume of the plaque was 33.7% smaller than its initial volume.

Because of the good response to the first multimodal treat-
ment, we decided to schedule a second cycle of oral and topi-
cal treatment for 12 months, using the same agents and dos-
es, but reducing the frequency of peri-plaque injections to once 
a month. At follow-up at the end of the second cycle of treat-
ment the IIEF score was still 26. We then observed a further 
reduction in the angle of the dorsal curve to 20°. On palpation, 
the nodule was scarcely observable. Penile ultrasound detect-
ed plaque dimensions of 7.08×5.32×2.4 mm (volume=47 mm3) 
(Figure 8), which was 71.1% smaller than its initial volume.

Considering the good response to the second cycle of combined 
treatment, we agreed with the patient to do a third cycle of 
treatment for another 12 months, using the same substances 
and the same doses and further reducing the frequency of peri-
plaque penile injections to 1 penile injection every 2 months.

Figure 6. �Penile ultrasound and plaque measurement prior to 
treatment (longitudinal and tranverse scan).

Figure 8. �Penile ultrasound after the 2nd (12 month) treatment 
cycle (longitudinal and transverse scan).

Figure 9. �Penile ultrasound after the 3rd (12 month) treatment 
cycle (longitudinal and transverse scan).

Figure 7. �Penile ultrasound after the first 6-month treatment 
cycle (longitudinal and transverse scan).
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The patient underwent follow-up opon completion of the third 
treatment cycle. We no longer detected a penile nodule during 
penile palpation. We then observed a further reduction in the 
angle of the dorsal curve to 15°. Ultrasound showed plaque di-
mensions of 4.80×3.65×2.38 mm (volume=22 mm3) (Figure 9), 
which was a reduction of 86.6%.

In view of the improvement in the patient’s clinical situation, 
we decided to suspend the peri-plaque injections and to con-
tinue the oral therapy and home topical therapy with the same 
substances and the same daily doses for another 6 months 
(fourth cycle of treatment). At follow-up after 6 months of oral 
and topical (diclofenac) antioxidant treatment, and after ap-
proximately 3 years and 3 months of multimodal treatment, 
the IIEF score was 28 (normal range: 26-30), penile palpation 
did not detect any nodules, and ultrasound examination no 
longer showed any plaque (Figure 10A, 10B).

The angulation of the dorsal curve had greatly improved com-
pared to the previous follow-up, with an angle of 5 degrees, 
quite similar to the patient’s condition prior to disease (con-
genital dorsal penile curvature) (see Table 1).

Our multimodal treatment with antioxidants was therefore 
suspended. The patient did not report adverse effects from 
the treatment. The same ultrasound machine was used at ini-
tial presentation and in the follow-up examinations (Philips 
Affinity 70 G), and the ultrasound examination was always 
performed by the same doctor.

Discussion

The possibility that PD may improve after multimodal treatment 
with antioxidants has already been confirmed in the literature, 
both in terms of a reduction in the affected area (plaque) and 

improvement in the corresponding deformity [14,17]. To the 
best of our knowledge, this is the first report in which complete 
plaque regression was achieved in patients with PD. In the lit-
erature, there is only 1 experimental study on rats in which 
complete plaque regression was achieved [18]. There is only 
1 published study with a long period of multimodal therapy, 
but the duration of treatment did not exceed 18 months [19]. 
Considering the long period of time (over 3 years) required for 
disease regression in our patients, we must keep in mind that 
chronic inflammatory diseases are inherently very long last-
ing, and therefore an adequate period of treatment is needed 
to stop progression of the disease and gradually have a reab-
sorption of plaque.

We are treating many patients with PD in our practice with 
a similar multimodal therapy, and some of these patients, al-
though they dropped out of treatment because in their opin-
ion it was too long, showed a reduction in plaque and penile 
curve. Other patients are treated with the same treatment, 
and we expect they will end the therapy with excellent re-
sults. We believe this is possible because of the properties of 
the antioxidants combined in the multimodal treatment, which 
we know are able to stop the inflammatory process by coun-
tering the oxidative stress that plays an essential role in the 
pathogenesis of PD. All the substances we used in the com-
bined therapy (propolis, bilberry, coenzyme Q10, silymarin, 
ginkgo biloba, vitamin E, L-carnitine, and diclofenac) inhibit 
activation of nuclear factor kappa-light-chain-enhancer of ac-
tivated B cells (NF-kB) and block the production of pro-inflam-
matory cytokines [8]. Regarding the use of diclofenac in mul-
timodal treatment, we considered from the start that topical 
treatment with this substance would be useful in treating PD 
in patients, not only due to its well-established painkilling and 
anti-inflammatory properties, but also for its free-radical scav-
enging activity and its action against the pro-inflammatory cy-
tokine cascade, including production of factor NF-kB. Another 

Figure 10. �(A) Penile ultrasound after the fourth treatment cycle (longitudinal scan). (B) Penile ultrasound after the fourth treatment 
cycle (transverse scan).
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reason we use diclofenac is its proven capacity of being ab-
sorbed topically, not only in subcutaneous but even in sub-
fascial tissues. A study by Radermacher et al (1991) showed 
that diclofenac in gel form, if administered topically, can pen-
etrate into the articular capsule of the knee, which we know 
is much thicker than the tunica albuginea of the corpora cav-
ernosa of the penis [20].

Although we kept the entire oral therapy and topical treat-
ment with gel unchanged for the entire treatment period, at 
each subsequent treatment cycle, we reduced the frequency 
of peri-plaque injections with pentoxifylline 100 mg. We made 
this decision because the disease had an interrupted progres-
sion already after the first cycle of treatment and even pre-
sented signs of partial regression on physical examination 
and diagnostic imaging. Considering, moreover, that PD has 
a traumatic genesis and even microtrauma can have serious 
consequences in patients genetically predisposed to the dis-
ease, after every cycle of treatment we reduced the number 
of penile injections because, objectively, injections also consti-
tute a microtrauma for the tissues, although very limited (we 
used a very thin needle and performed peri-plaque injections).

Many researchers view ultrasound imaging of PD as incapable 
of providing accurate measurement of plaque [21,22]. However, 
we believe that if the ultrasound examination is carried out 
using a cutting-edge ultrasound machine and the procedure 
is performed by an operator who is highly experienced in this 
type of disease, the diagnostic information that can be ob-
tained (measurement of the plaque) is very helpful in the as-
sessment of patients and in subsequent follow-ups to correct-
ly evaluate treatment outcome [23].

Conclusions

Although this study was conducted on a limited number of 
patients, it showed that our multimodal combined antioxi-
dant treatment made it possible to achieve very satisfactory 
results. However, to accomplish this, we believe it is essential 
to have a proper ultrasound assessment, which needs to be 
performed with a sufficiently advanced machine by an opera-
tor with extensive experience in the field. We believe the goal 
achieved in these patients with PD is useful for urology and 
andrology clinical practice.

Therefore, despite the limited number of patients, we decid-
ed to publish this experience and hope that new randomized 
studies will be conducted on this topic using control groups 
and a larger number of patients.
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