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SUMMARY
The medical treatment is indicated in the development stage of Peyronie’s disease (PD) for at least 1 year after diagnosis and

whenever in case of penile pain. This research was conducted to demonstrate the possible effectiveness of vitamin E in PD treatment,

whereas in the scientific literature this topic is much discussed. A total of 70 patients (age:26–69 years, mean: 54.1 ± 9.71) diagnosed

with PD were enrolled in a conservative treatment. In addition to medical histories and physical examinations all patients underwent

the following tests: International Index of Erectile Function (IIEF) questionnaire, penile ultrasound and photographic

documentation, pain evaluation by a conventional 10-point pain scale Visual analogue pain scale (VAS). All 70 patients were divided

into two different treatment groups: A and B, with different combinations of drugs: A = vitamin E + verapamil (injection + iontopho-

resis) + blueberries + propolis + topical diclofenac; B = verapamil (injection + iontophoresis) + blueberries + propolis + topical

diclofenac. All patients were treated for 6 months after which they underwent the same follow-up tests as performed prior to the

treatment. Intergroup analysis revealed statistically significant differences: in the vitamin E group the effective plaque size reduction

was �50.2% whereas in the control group the reduction was �35.8% (p = 0.027). In group A the improvement of curvature occurred

in 96.6% of the cases whereas in the control group B this occurred in 48.4% (p = 0.0001), moreover, the mean curvature decrease was

respectively �12.25° and �6.73° (p = 0.01). IIEF score was significantly improved in group A patients with comorbidities and erectile

dysfunction (p = 0.025). Increase in plaque size occurred only in the control group (17.1%) (p = 0.032). We can affirm that vitamin E

can help to prevent the progression of PD. This study strongly supports the recommendation that the best approach for treating PD

is multimodal therapy.

INTRODUCTION
Peyronie’s disease (PD) is a localized connective tissue disor-

der characterized by a fibrous inelastic plaque involving the

tunica albuginea of the penis. Every defect in the tunica albu-

ginea of the penis can deform the appearance and the static of

the penis resulting in a possible penile curvature. Signs of PD

are: penile curvature, pain, penile deformity, difficulty with coi-

tus, shortening, hinging, narrowing and erectile dysfunction.

Recent studies indicated a prevalence of 3.2–13.0% in adult men

(Schwarzer et al., 2001; Mulhall et al., 2004; Dibenedetti et al.,

2011). Some authors have linked PD with Dupuytren’s contrac-

ture, indicating coexistence of Dupuytren’s disease in patients

with PD (15.4–22.1%) (Chilton et al., 1982; Nugteren et al., 2011),

while 15–30% of patients with Dupuytren’s disease are affected

by PD (Vanni & Bennett, 2009). Theaetiology of this fibrotic

disease is not entirely known, although in recent years patho-

physiological knowledge has evolved and new studies propose

the penile trauma (micro- or macro-trauma) as cause of the dis-

ease (Devine et al., 1997; Jarow & Lowe, 1997; Zargooshi, 2004).

Deposition of fibrin determines the start of the response to

wound healing with the secondary phlogistic process and pro-

duction of inflammatory cytokines (TGF-beta-1 etc.) (Diegel-

mann, 1997; Somers & Dawson, 1997; Van de Water, 1997).

Transforming growth factor-beta-1 (TGF-beta-1), in addition to

inhibiting collagenase and promoting collagen synthesis,

increases reactive oxygen species (ROS) levels (Gonzalez-Cada-

vid et al., 2002). The release of cytokines and the overproduction

of ROS contribute to determine the activation of Nuclear factor

kappa-light-chain-enhancer of activated B cells (NF-jB) which

leads to the overproduction of collagen and the expression of
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genes on specific targets (fibrin, collagen, fibroblast growth

factor-FGF, TGF-beta-1, inducible nitric oxide synthase-iNOS)

(Sikka & Hellstrom, 2002; Paulis & Brancato, 2012). The overpro-

duction of iNOS determines an excess of nitric oxide (NO)

production with pathological consequences in the cavernosal

penile tissue (Rajasekaran et al., 2001). Current non-surgical

therapies with varying success include: para-aminobenzoate,

vitamin E, colchicine, tamoxifen, propolis, verapamil, interfer-

ons, collagenase, cortisone, pentoxifylline, superoxide dismu-

tate, iontophoresis and extracorporeal shock wave therapy

(Hauck et al., 2006; Trost et al., 2007; Taylor & Levine, 2008;

Safarinejad et al., 2010a). At present there is no gold standard

available for the non-surgical therapy of PD, however, certainly

the most appropriate approach should be multimodal therapy.

Surgical treatment is indicated only when the patients have

failed conservative therapy and the disease was stabilized for at

least 3 months (although a 6–12 month period has also been

suggested) (Jalkut et al., 2003; Kendirci & Hellstrom, 2004; Hatzi-

mouratidis et al., 2012), and when the patients are unable to per-

form a sexual intercourse (ascribable to strong penile curvature

or erectile dysfunction) (Hellstrom, 2009).

Vitamin E was the first oral therapy proposed for the treatment

of PD (Scardino & Scott, 1949; Steinberg, 1951; Kunstmann,

1954); it is a potent antioxidant that is thought to reduce colla-

gen deposits within the tunica albuginea. Vitamin E in addition

interacts with hydroxyl radical (hydroxide, the more damaging

ROS) donating a hydrogen atom to restore the molecule to nor-

mal inert state (Sikka & Hellstrom, 2002). A double-blinded,

placebo-controlled, crossover study (Pryor & Farrell, 1983)

showed no significant improvements in penile curvature or pla-

que size. Hauck et al. (2006) argued that, despite vitamin E being

widely used, there is no evidence that it has a significant effect

on the symptoms of PD, however, some studies have reported

that vitamin E and its metabolites have an anti-inflammatory

and anti-COX2 property (O’Leary et al., 2004; Jang et al., 2008).

Possible toxicity caused by chronic intake of vitamin E has often

been discussed in medical literature; however, regarding the tox-

icity-mortality rate referable to the accumulation of vitamin E,

the latest meta-analysis has shown that this event does not seem

to occur with doses up to 5 500 IU/daily (Abner et al., 2011). A

recently published study (Klein et al., 2011) has found that a die-

tary supplementation with vitamin E significantly increases the

risk of prostate cancer among healthy men; the vitamin E analy-

sed in the study corresponds to a synthetic ester of vitamin E

(all-rac-alpha-tocopheryl acetate). However, it is important to

mention that other studies instead found no overall association

between vitamin E supplement use and prostate cancer, further-

more vitamin E supplementation in smokers was associated with

reduced risks of this disease (Kirsh et al., 2006; Weinstein et al.,

2007; Wright et al., 2007). The aim of this study was to determine

the possible effectiveness of vitamin E in PD treatment, whereas

in the scientific literature this topic is much discussed (Pryor &

Farrell, 1983; Prieto Castro et al., 2003; Hashimoto et al., 2006;

Hauck et al., 2006; Safarinejad et al., 2007).

Although the positive role of Verapamil in PD already has been

established (Levine et al., 1994; Rehman et al., 1998; Bennett

Table 1 Clinical characteristics and basic demographics of PD patients in both groups

Characteristics Group vitamin E

Vitamin E + propolis +
blueberry + verapamil +
topical diclofenac

Control group

Propolis + blueberry +
verapamil + topical

diclofenac

Statistical analysis

p-value

Mean age (years) + SD 53.8 ± 10.4 54.48 ± 8.7 0.768 (ANOVA)

Time since PD onset (months) + SD 13.14 ± 4.81 13.85 ± 5.32 0.560 (ANOVA)

Mean plaque volume (mm3) + SD 1139.43 ± 1022.44 1150.50 ± 997.13 0.965 (ANOVA)

Plaque echogenicity/no. cases

Hyperechoic 17 18 0.811 (v2 test)
Hypoechoic 5 4 0.721 (v2 test)
Isoechoic 1 1 1.0 (v2 test)
Inhomogeneous echogenicity 12 12 1.0 (v2 test)
Appearance of plaque calcification no. cases 9 8 0.780 (v2 test)
Mean calcification volume (mm3) + SD 191.25 ± 171.42 198.14 ± 153.68 0.932 (ANOVA)

Patients with erectile dysfunction no. cases 13 12 0.803 (v2 test)
Erectile function index�mean score + SD 24.65 ± 3.17 24.31 ± 3.22 0.658 (ANOVA)

Penile pain during erection no. cases 21 21 1.0 (v2 test)
Penile pain�VAS�mean score + SD 7.9 ± 2.26 7.38 ± 1.98 0.430 (ANOVA)

Penile curvature (mean degree) + SD 30.16° ± 15.83 30.45° ± 12.81 0.933 (ANOVA)

Objective penile curvature/no. cases 30/35 33/35 0.425 (v2 test)
Lateral 12 13 0.960 (v2 test)
Dorsal 8 9 0.956 (v2 test)
Ventral 1 1 0.945 (v2 test)
Mixed dorso-lateral 7 8 0.932 (v2 test)
Mixed ventro-lateral 2 2 0.921 (v2 test)

Comorbidities, no. cases no. cases p-value

Hypertension 8 9 0.780 (v2 test)
Dyslipidemia 7 6 0.758 (v2 test)
Ischaemic heart disease 3 2 0.642 (v2 test
Diabetes 2 2 1.0 (v2 test)
Hypotestosteronemia 1 1 1.0 (v2 test)
History of radical prostatectomy for prostatic cancer 1 1 1.0 (v2 test)
Chronic prostatitis 1 1 1.0 (v2 test)
History of urethritis ascribable to catheterization 1 1 1.0 (v2 test)
Cigarette smoking 10 10 1.0 (v2 test)
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et al., 2007; Cavallini et al., 2007), many recent studies have

demonstrated the efficacy of several substances with anti-oxida-

tive activity (propolis, carnitine, pentoxifylline, coenzyme Q10,

blueberry flavonoids etc.) in the treatment of PD (Cavallini et al.,

2002; Safarinejad, 2010b; Safarinejad et al., 2010a; Paulis et al.,

2012). Verapamil reduces the proliferation of fibroblasts and the

local production of extracellular matrix (by fibroblasts); it also

increases the local activity of collagenase and it affects the cyto-

kine regulation of fibroblasts reducing the excess production of

fibrogenic cytokines (Taylor & Levine, 2008).

The component of propolis, caffeic acid phenethyl ester

(CAPE) inhibits NF-jB activity and the production of interleu-

kins (Natarajan et al., 1996; Marquez et al., 2004; Song et al.,

2008). Chrysin, another component of propolis, inhibits the

release of nitric oxide, the production of TNF-alpha, IL-1b and

the expressions of cyclooxygenase-2 (COX-2) and inducible

iNOS (Ha et al., 2010). Blueberry anthocyanins inhibit iNOS,

COX-2 expression, NF-jB activation (Karlsen et al., 2007; Wang

et al., 2008); moreover, they protect endothelial cells against per-

oxynitrite-induced apoptosis (Serraino et al., 2003; Paixão et al.,

2011).

MATERIALS & METHODS
This is a controlled study, designed to investigate the possible

benefits of vitamin E in patients with PD enrolled for a non-surgi-

cal treatment. Between January 2010 and February 2012, 70

patients with PD were selectioned and enrolled for a conservative

treatment. All patients were informed of the possible surgical pro-

cedure. However, none of themwished to undergo surgery.

Exclusion criteria were as follows: any medical treatment for

sexual dysfunction, before or during the study; supplementation

with traditional herbs or vitamins in the previous 6 months;

stabilized Peyronie’s disease; penile curvature that does not

allow sexual intercourse; patients with atrioventricular (AV) con-

duction defects; patients aged greater than or equal to 70 years

(to avoid possible potential negative effects of Verapamil on atri-

o-ventricular conduction)( Echizen et al., 1985; Busse et al.,

2006). From the original 92 patients, 22 cases were initially

excluded from the study and treatment for the following reasons:

two patients with stabilized PD; six patients who had taken PDE-

5 inhibitors in the 6 months prior to study; one patient with

first-degree atrioventricular block and two old patients (70–

73 years); a total of 11 patients that did not guarantee the statis-

tical homogeneity of both treatment groups for various reasons

(comorbidity, presence of erectile dysfunction, type and degree

of penile curvature, plaque echogenicity, plaque volume, calcifi-

cation size); these 22 patients were still treated, but we did not

include their results in this study.

Main outcome measures:

in addition to medical history and physical examinations, all

70 patients underwent the following tests: dynamic penile ultra-

sound, penile X-ray (only in case of ‘shadow-cone’ during the

ultrasound study). The penile curvature was measured by taking

a photograph during maximum erection. Penile pain was evalu-

ated by a conventional 10-point Visual analogue pain scale

(VAS). All patients completed the questionnaire International

Index of Erectile Function (IIEF) (Rosen et al., 1997); the answers

that we evaluated were the questions 1–5 and 15, which specifi-

cally address the aspects of Erectile Function (IIEF-EF normal

score: 26–30). Patients who had a total score of less than 26 were

identified as having erectile dysfunction.

All patients were treated for a total time of 6 months and then

underwent the same tests as performed prior to the treatment.

Table 2 Results after treatment

Studied patterns Vitamin E group

Vitamin E + propolis +
blueberry + verapamil +
topical diclofenac

Control group

Propolis + blueberry +
verapamil + topical

diclofenac

Statistical analysis

p-value

Pain disappearance mean rate percentage/no. patients/total patients 95.23 (20/21) 80.95 (17/21) 0.340 (v2 test)
Success in reducing the plaque size mean rate percentage/no. patients/total patients 97.14 (34/35) 68.57 (24/35) 0.004 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �50.2 ± 22.62 �35.8 ± 28.38 0.027 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 2.8 (1/35) 0 (0/35) 0.313 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 0 (0/35) 17.14 (6/35) 0.032 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (9/9) 87.5 (7/8) 0.951 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �58.84 ± 27.31 �28.21 ± 13.11 0.017 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 11.1 (1/9) 0 (0/8) 0.331 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/9) 12.5 (1/8) 0.951 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 96.66 (29/30) 48.48 (16/33) 0.0001 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 16.66 (5/30) 3.03 (1/33) 0.158 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/30) 9.09 (3/33) 0.271 (v2 test)
Appearance of penile curvature mean rate percentage/no. patients/total patients 0 (0/30) 3.03 (1/33) 0.336 (v2 test)
Decrease of the penile curvature angle average�degrees + SD �12.25° ± 7.75 �6.73° ± 8.49 0.011 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �50.02 ± 29.59 �20.70 ± 24.68 0.000 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 69.23 (9/13) 41.66 (5/12) 0.325 (v2 test)
Improvement of penile rigidity mean rate percentage/no. patients/total patients 74.28 (26/35) 60.0 (21/35) 0.308 (v2 test)
Effective improvement of erectile function index score in different classes of patients: ↓
In total patients with PD and erectile dysfunction

IIEF�mean score + SD + (no. patients)

+5.07 ± 1.63 (13) +3.83 ± 0.79 (12) 0.025 (ANOVA)

In patients with PD, erectile dysfunction associated with comorbidities

IIEF�mean score + SD + (no. patients)

+5.09 ± 1.72 (11) +3.5 ± 0.7 (8) 0.025 (ANOVA)

In patients with PD, comorbidities (excluding erectile dysfunction)

IIEF�mean score + SD + (no. patients)

+0.7 ± 0.45 (10) +0.28 ± 0.45 (14) 0.036 (ANOVA)

In patients with PD, excluding erectile dysfunction and comorbidities

IIEF � mean score + SD + (no. patients)

+0.58 ± 0.64 (12) +0.66± 0.66 (9) 0.783 (ANOVA)
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All 70 selected patients were randomly assigned to two different

groups (A and B) and then treated with different combinations

of drugs:

(Α) Vitamin E group: Vitamin E 600 mg/oral/daily (D-Alpha

Tocopherol) + Verapamil injection (peri-lesional) 10 mg/

every 2 weeks (12 total injections – the first injection

5 mg) + iontophoresis with 5 mg daily (excluding the day of

injection) + blueberries 160 mg/oral/daily + propolis

600 mg/oral/daily (on an empty stomach to facilitate

absorption) + topical Diclofenac sodium 4% gel/twice a

day.

(Β) Control group: Verapamil injection (peri-lesional) 10 mg/

every 2 weeks (12 total injections – the first injection

5 mg) + iontophoresis with 5 mg daily (excluding the day of

injection) + blueberries 160 mg/oral/daily + propolis

600 mg/oral/daily (on an empty stomach to facilitate

absorption) + topical Diclofenac sodium 4% gel/twice a

day.

To avoid episodes of hypotension or disorders in AV conduc-

tion in the case of a hypertensive patient treated with calcium

channel blockers, it was suggested that the patient not take the

dose of such drugs on the day of the penile injection. The num-

ber of these patients was the same in both groups (two cases

treated with nifedipine or amlodipine). Iontophoresis was used

placing the drug Verapamil (5 mg) on the positive pole with

4 mA output and for a duration of 20 min/day. The blueberries

administered were a pharmaceutical preparation containing

blueberry extract (36% anthocyanosides) associated with propo-

lis, which have already demonstrated good efficacy (Lemourt

Oliva et al., 1998; Lemourt Oliva et al., 2003a, 2003b; Lemourt

Oliva et al., 2005; Paulis et al., 2012) in treating the disease by

reducing plaque size and penile curvature.

The results of this study were subject to statistical analysis

using Primer of biostatistics (by Stanton A. Glantz) software. A

statistically significant consideration was when the p-value was

less than 0.05. This work was carried out in accordance with the

Helsinki Declaration of 1975 as revised in 1983.

RESULTS
The study involved 70 patients (mean age = 54.1 ± 9.7 years;

range 26–69 years). In most cases (90%) patients reported a

penile curvature (63/70 cases). Penile pain was present in 42

patients (60%) and the mean score (VAS) was 7.7 (± 2.1 SD).

Erectile dysfunction was present in 25 cases (35.7%).

The two different treated groups are homogeneous for a statis-

tical analysis of results (patient age, diseases onset, presence and

Table 3 Intergroup analysis of efficacy of used drugs according to severity of the disease: plaque size

Studied patterns Vitamin E group

Vitamin E + propolis +
blueberry + verapamil +
topical diclofenac

Control group

Propolis + blueberry +
verapamil +
topical diclofenac

Statistical

analysis

p-value

Penile plaques with volume up to 500 mm3

Pain disappearance mean rate percentage/no. patients/total patients 100 (5/5) 85.71 (6/7) 0.377 (v2 test)
Success in reducing the plaque size

mean rate percentage/ no. patients/total patients

100 (9/9) 70.0 (7/10) 0.245 (v2 test)

Effective reduction in plaque size

mean rate percentage + SD

�59.88 ± 23.68 �50.06 ± 33.44 0.491 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 0 (0/9) 0 (0/10) 1.0 (v2 test)
Increase of plaque size mean rate percentage/ no. patients/total patients 0 (0/9) 20.0 (2/10) 0.503 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (2/2) 100 (1/1) 1.0 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �84.25 ± 15.05 �20.0 ± 0 0.178 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 0 (0/2) 0 (0/1) 1.0 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/2) 0 (0/1) 1.0 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 100 (8/8) 40.0 (4/10) 0.029 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 25.0 (2/8) 0 (0/10) 0.356 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/8) 10.0 (1/10) 0.357 (v2 test)
Appearance of penile curvature mean rate percentage/no. patients/total patients 0 (0/8) 0 (0/10) 1.0 (v2 test)
Decrease of the penile curvature angle average�degrees + SD �7.5° ± 2.5 �5.0° ± 5.77 0.276 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �51.18 ± 30.11 �15.43 ± 18.47 0.009 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 100 (1/1) 0 (0/2) 0.333 (v2 test)
Penile plaques with volume above 500 mm3

Pain disappearance

mean rate percentage/no. patients/total patients

93.75 (15/16) 78.57 (11/14) 0.495 (v2 test)

Success in reducing the plaque size mean rate percentage/no. patients/total patients 96.15 (25/26) 68 (17/25) 0.023 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �46.85 ± 21.24 �30.37 ± 24.07 0.016 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 3.84 (1/26) 0 (0/25) 0.322 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 0 (0/26) 16.0 (4/25) 0.05 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (7/7) 85.71 (6/7) 0.299 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �51.58 ± 25.64 �29.57 ± 13.69 0.087 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 14.28 (1/7) 0 (0/7) 0.299 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/7) 14.28 (1/7) 0.299 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 95.45 (21/22) 52.17 (12/23) 0.003 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 13.63 (3/22) 4.34 (1/23) 0.568 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/22) 8.69 (2/23) 0.489 (v2 test)
Appearance of penile curvature mean rate percentage/no. patients/total patients 0 (0/22) 4.34 (1/23) (+5°) 0.322 (v2 test)
Decrease of the penile curvature angle average�degrees + SD �13.97° ± 8.27 �7.47 ± 9.32 0.019 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �49.60 ± 29.39 �22.96 ± 26.59 0.003 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 66.66 (8/12) 50 (5/10) 0.665 (v2 test)
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intensity of penile pain, plaque volume, calcification size, degree

of curvature, presence or absence of erectile dysfunction and

comorbidities). In all cases when calcification was present, it did

not exist in the whole area of the plaque, but was only present in

small part, confirming that the disease was in the progressive

phase (and it was not stabilized).

Moreover, in all cases, in addition to calcification and fibrous

plaque was present penile pain, typical of progressive phase. In

these cases VAS score was between 7 and 10, denoting active

phase of PD.

Clinical characteristics and basic demographics related to the

two groups of PD patients are listed in Table 1.

Evaluation of treatment results

Intergroup analysis revealed statistically significant differences

in terms of effective plaque size reduction, improvement of cur-

vature and effective improvement of erectile function index

score (see Table 2). In the vitamin E-treated group the success in

reducing plaque size was 97.14% whereas in the control group

the success was 68.57% (p = 0.004). In the vitamin E-treated

group the effective plaque size reduction was �50.2% whereas in

the control group the reduction was �35.8% (p = 0.027). In the

vitamin E group the effective calcification size reduction was

�58.8% whereas in the control group the reduction was �28.21%

(p = 0.017). Furthermore, in group A the improvement of curva-

ture occurred in 29 patients (96.6%) whereas in the control

group this occurred only in 16 patients (48.4%) (p = 0.0001),

moreover, the mean curvature decrease was �12.25° and �6.73°
respectively (p = 0.01). Although the penile rigidity improve-

ment percentage was not statistically significant between the

two groups, IIEF score was significantly improved in group A

patients with comorbidities and erectile dysfunction (p = 0.025)

(Table 2). Furthermore, the increase in plaque size occurred

only in the control group (six cases = 17.1%) and this result was

also statistically significant (p = 0.032).

Analysis of the efficacy of used drugs according to severity of

the disease

In relation to the ‘plaque size’, intergroup analysis (Vit E group

vs. Control group) revealed statistically significant differences

when the plaques were greater above 500 mm3: ‘plaque size

reduction’ and ‘improvement of curvature’ respectively p = 0.016

and p = 0.003 (Table 3) (see Tables 3–6). In the case of smaller

plaques with volume up to 500 mm3, intergroup analysis revealed

statistically significant differences only with regard to the

‘improvement of curvature’ (p = 0.029). However, we think that it

was caused by the shrinkage of the statistical sample. Overall,

there were no significant differences in the comparison of the

Table 4 Analysis (within each group) of efficacy of used drugs according to severity of the disease: plaque size

Studied patterns Penile plaques with

volume up to 500 mm3

Penile plaques

with volume

above 500 mm3

Statistical

analysis

p-value

Vitamin E group

(Vitamin E + propolis + blueberry + verapamil + topical diclofenac)

Pain disappearance mean rate percentage/no. patients/total patients 100 (5/5) 93.75 (15/16) 0566 (v2 test)
Success in reducing the plaque size mean rate percentage/no. patients/total patients 100 (9/9) 96.15 (25/26) 0.550 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �59.88 ± 23.68 �46.85 ± 21.24 0.133 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 0 (0/9) 3.84 (1/26) 0.550 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 0 (0/9) 0 (0/26) 1.0 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (2/2) 100 (7/7) 1.0 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �84.25 ± 15.05 �51.58 ± 25.64 0.139 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 0 (0/2) 14.28 (1/7) 0.570 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/2) 0 (0/7) 1.0 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 100 (8/8) 95.45 (21/22) 0.539 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 25.0 (2/8) 13.63 (3/22) 0.853 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/8) 0 (0/22) 1.0 (v2 test)
Appearance of penile curvature mean rate percentage/no. patients/total patients 0 (0/8) 0 (0/22) 1.0 (v2 test)
Decrease of the penile curvature angle average–degrees + SD �7.5° ± 2.5 �13.97° ± 8.27 0.040 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �51.18 ± 30.11 �49.60 ± 29.39 0.898 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 100 (1/1) 66.66 (8/12) 0.487 (v2 test)
Control group

(Propolis + blueberry + verapamil + topical diclofenac)

Pain disappearance mean rate percentage/no. patients/total patients 85.71 (6/7) 78.57 (11/14) 0.694 (v2 test)
Success in reducing the plaque size mean rate percentage/no. patients/total patients 70.0 (7/10) 68.0 (17/25) 0.908 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �50.06 ± 33.44 �30.37 ± 24.07 0.088 (ANOVA)

Disappearance of the plaque mean rate percentage /no. patients/total patients 0 (0/10) 0 1(0/25) 1.000 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 20.0 (2/10) 16.0 (4/25) 0.776 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (1/1) 85.71 (6/7) 0.686 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �20.0 ± 0 �29.57 ± 13.69 0.546 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 0 (0/1) 0 (0/7) 1.000 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/1) 14.28 (1/7) 0.686 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 40.0 (4/10) 52.17 (12/23) 0.791 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 0 (0/10) 4.34 (1/23) 0.503 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 10.0 (1/10) 8.69 (2/23) 0.904 (v2 test)
Appearance of penile curvature mean rate percentage/no. patients/total patients 0 (0/10) 4.34 (1/23) (+ 5°) 0.503 (v2 test)
Decrease of the penile curvature angle average–degrees + SD �5.0° ± 5.77 �7.47° ± 9.32 0.468 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �15.43 ± 18.47 �22.96 ± 26.59 0.448 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 0 (0/2) 50 (5/10) 0.469 (v2 test)
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results in the same treatment group (A or B) (plaques-up to

500 mm3 vs. plaques-above 500 mm3). Nevertheless, only for the

‘decrease of penile curvature angle’, in A group there was a signif-

icant difference (Table 4), but after analysing the comparison

results for the ‘percentage reduction of penile curvature’, a signif-

icant improvement of curvature was not confirmed (Table 4).

The analysis (within each group) of the efficacy of used drugs

according to ‘degree of penile curvature’ has revealed that

patients with mild degree of curvature responded better only in

‘vitamin E group’ (Table 5). Intergroup analysis of efficacy of used

drugs according to ‘degree of penile curvature’ confirmed that

significantly better results were obtained in A group (Table 6).

Significant drug-related adverse effects did not occur in the

two studied groups and no patient discontinued the treatment

because of side effects. No cases of hypotension or heart rhythm

disorder occurred during the treatment.

DISCUSSION AND CONCLUSIONS
In our study, all patients had nostabilized disease. All patients

were informed of the possible surgical procedure alternative to

the conservative medical treatment. However, all the patients

have ruled out the possibility of a surgical operation. We think

that surgery is indicated only in patients with stabilized disease

(Kendirci & Hellstrom, 2004). Medical treatment is indicated in

the development stage of PD (Jalkut et al., 2003; Hauck et al.,

2006; Taylor & Levine, 2008; Hellstrom, 2009). This recommen-

dation should also take into consideration the results of this

study. However, surgical treatment is indicated only when the

patients have failed to respond to the conservative therapy and

in case of the disease stabilized (Jalkut et al., 2003; Kendirci &

Hellstrom, 2004; Hatzimouratidis et al., 2012) and when the

patients are unable to perform a sexual intercourse (ascribable

to strong penile curvature or erectile dysfunction) (Hellstrom,

2009). In the present study, after a 6-month treatment no patient

needed surgical therapy. The entire medical treatment had a

cost of $1677 for each patient included in group A ($9.3/daily),

whereas in group B patients it was $1541 for each patient ($8.5/

daily). Objectively, the total cost of 6 months of treatment (even

if repeated) was less expensive than surgical procedure. Vitamin

E is commonly used to treat PD because of its antioxidant and

antifibrotic effects, however, several studies have reported that

vitamin E is ineffective to treat PD (Pryor & Farrell, 1983; Ha-

shimoto et al., 2006; Hauck et al., 2006). Although vitamin E

monotherapy showed no effects as compared to placebo other

studies (Prieto Castro et al., 2003; Safarinejad et al., 2007)

reported better results when vitamin E was administered in

combination with another substance respectively propionyl-L-

carnitine and colchicine, in the treatment of PD. Our results

show that vitamin E with therapeutic dose, in combination with

propolis, blueberry, Verapamil and topical Diclofenac, is very

Table 5 Analysis (within each group) of efficacy of used drugs according to severity of the disease: degree of penile curvature

Studied patterns Penile curvature angle

not exceeding 25

degrees (angle � 25°)

Penile curvature angle

exceeding 25 and not

exceeding 45 degrees

(angle > 25 � 45°)

Statistical analysis

p-value

Vitamin E group

(Vitamin E + propolis + blueberry + verapamil + topical diclofenac)

Pain disappearance mean rate percentage/no. patients/total patients 87.5 (7/8) 100 (11/11) 0.421 (v2 test)
Success in reducing the plaque size mean rate percentage/no. patients/total patients 100 (13/13) 94.1 (16/17) 0.373 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �58.41 ± 24.11 �45.85 ± 20.23 0.132 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 7.69 (1/13) 0 (0/17) 0.891 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 0 (0/13) 0 (0/17) 1.0 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (3/3) 100 (4/4) 1.0 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �88.76 ± 15.39 �51.52 ± 17.58 0.033 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 33.33 (1/3) 0 (0/4) 0.876 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/3) 0 (0/4) 1.0 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 92.3 (12/13) 100 (17/17) 0.891 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 30.76 (4/13) 5.88 (1/17) 0.137 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/13) 0 (0/17) 1.0 (v2 test)
Decrease of the penile curvature angle average–degrees + SD �9.8° ± 5.92 �14.11° ± 8.44 0.128 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �65.76 ± 28.54 �37.75 ± 24.42 0.007 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 50.0 (1/2) 80.0 (8/10) 0.454 (v2 test)
Control group

(Propolis + blueberry + verapamil + topical diclofenac)

Pain disappearance mean rate percentage/no. patients/total patients 85.71 (6/7) 78.57 (11/14) 0.694 (v2 test)
Success in reducing the plaque size mean rate percentage/no. patients/total patients 60.0 (6/10) 73.91 (17/23) 0.698 (v2 test)
Effective reduction in plaque size mean rate percentage + SD �40.85 ± 32.85 �35.11 ± 26.89 0.647 (ANOVA)

Disappearance of the plaque mean rate percentage/no. patients/total patients 0 (0/10) 0 (0/23) 1.0 (v2 test)
Increase of plaque size mean rate percentage/no. patients/total patients 30.0 (3/10) 8.69 (2/23) 0.298 (v2 test)
Success in reducing the calcification size mean rate percentage/no. patients/total patients 100 (1/1) 85.71 (6/7) 0.686 (v2 test)
Effective reduction in calcification size mean rate percentage + SD �43.4 ± 0 �27.18 ± 12.66 0.289 (ANOVA)

Disappearance of the penile calcification mean rate percentage/no. patients/total patients 0 (0/1) 0 (0/7) 1.0 (v2 test)
Increase of calcification size mean rate percentage/no. patients/total patients 0 (0/1) 14.28 (1/7) 0686 (v2 test)
Improvement of penile curvature mean rate percentage/no. patients/total patients 40.0 (4/10) 52.17 (12/23) 0.791 (v2 test)
Disappearance of the penile curvature mean rate percentage/no. patients/total patients 20.0 (2/10) 0 (0/23) 0.085 (v2 test)
Worsening of penile curvature mean rate percentage/no. patients/total patients 0 (0/10) 13.04 (3/23) 0.589 (v2 test)
Decrease of the penile curvature angle average–degrees + SD �4.7° ± 7.6 �7.75 ± 8.72 0.355 (ANOVA)

Percentage reduction of the penile curvature angle mean rate percentage + SD �28.5 ± 39.5 �18.74 ± 18.81 0.363 (ANOVA)

Restoration of rigid erection mean rate percentage/no. patients/total patients 100 (3/3) 25.0 (2/8) 0.122 (v2 test)
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effective in treating PD, whereas, lower therapeutic responses

were obtained in control group without vitamin E. The signifi-

cant improvements obtained in group A concern the basic

parameters of the disease: plaque size, calcification size, degree

of penile curvature and penile rigidity measurement (if erectile

dysfunction was present) (see Table 2). Furthermore, our results

showed that increase in plaque size occurred only in the group B

(17.1%)(p = 0.032), thus affirming that vitamin E can help to pre-

vent the progression of PD. We think vitamin E is more effective

when it is combined with other drugs, but this consideration

should be also made to any substance in the medical manage-

ment of PD. Our findings confirm that the best approach for

treating PD is multimodal therapy (Levine, 2003; Lemourt Oliva

et al., 2005; Mirone, 2007; Taylor & Levine, 2008; Cortés-Gonzá-

lez & Glina, 2010; Kuehhas et al., 2011; Abern et al., 2012; Caval-

lini et al., 2012) because it was able to achieve greater results

than each single drug alone. At the end of the treatment

(6 months), for each patient we have planned 1 year of conser-

vative treatment, until the stabilization of disease. The proposed

treatment consists in the same multimodal therapy of group A,

with half doses of medications and with a once-a-month penile

injection.

Considering the outcome of our study, the meta-analyses and

studies, which consider vitamin E ineffective in treating PD,

should not be taken into account because vitamin E was used as

monotherapy.
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