
Transdermal electromotive  administration of verapamil and dexamethasone  

versus intralesional injection for treatment of peyronie’s  disease: 

A prospective, clinical trial study 

Abstract: 

Purpose: while surgery remains the gold standard of therapy to correct the 

acquired curvature of peyronie's disease, the search for a less invasive therapy 

continues. Transdermal drug delivery was proposed to be superior to oral or 

injection therapy because it bypasses hepatic metabolism and minimizes the pain 

of injection . We examined the use of intralesional injection of verapamil and 

dexamethasone versus transdermal electromotive administration of drugs for  

treatment of peyronie's disease and their effect  on pain , curvature , capacity for 

vaginal penetration and plaque size . 

Materials and methods:  60 patients with peyronie's disease and a history    24< 

months , non-calcified plaques and Diabet Melitus were included .  

30 patients were randomaized to intralesional injection of verapamil 10 mg plus 

dexamethasone 4 mg weekly for 6 weeks , 30 patients receiving verapamil 10 mg 

plus dexamethasone 4 mg via transdermal electromotive, weekly  for  6 weeks . 

Follow-up was performed during the treatment period and three month after 

treatment. Response has been defined as regression in plaque size,reduction in 

penile curvature and pain; and improve in vaginal penetration. 

Results: A total of 30 patients were randomized to transdermal electromotive 

treatment group ( group 1) and 30 were randomized to the intralesional injection 

group (group 2) . 

There were no significant difference between groups for plaque size after one 

month p<0.351) and three month after treatment ( p< 0.169). There was no 

significant difference for reduction in penile curvature,  one month ( p< 0.601) 

and three months after treatment (p<3.389) between the two groups. However, 

significant difference was noted for pain reduction after one month of 

therapy(p<0,001) and three months of therapy(0,000) between the two groups. 



 Conclusions : 

The results of this study indicate a significant decrease of pain between groups. 

Transdermal electromotive administration of verapamil and dexamethasone is 

clinically safe and appears to be an effective treatment option in patients with 

peyronie's disease.                
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Peyronie’s disease, also known as “induratio penis plastic”1 is characterized by 

replacement of the normal elastic tissue of tunica albuginae with scar tissue2.  The 

pathology, involves formation of fibrous penile nodules or plaques in the soft 

tissue of the penis. This pathological changes lead to subsequent penile pain and 

deformation of the penis. Because of the fact that the hard penile plaque is not 

elastic, so it will not stretch with erection. The side that does not stretch, leads to  

penile curvature to the side of the scar.  

The pathogenesis of the disease is not fully understood. However, some factors 

are suspected to be responsible which include trauma, autoimmune mechanisms 

and drugs such as beta blockers.3 Epidemiologic studies suggest that it’s an 

uncommon situation, affects up to 10% of men primarily between 45 to 60 years 

of age, although it’s rarely been reported at other ages too.4   

Treatment options of peyronie’s disease, include oral administration of certain 

drugs, intralesional injections, surgical procedures such as Nesbit operation5  ,and 

finally penile prosthesis in advances cases. According to the fact that the plaque is 

superficial and easily palpated, transdermal drug delivery also known as EMDA 

(ElectroMotive Drug Administration) has been proposed.  

The purpose of this study is to compare the potential therapeutic effects of 

transdermal electromotive drug administration versus intralesional injection of 

verapamil and dexamethasone. 

 



 

 

 

 

 

 

Materials and Methods 

Sixty patients with peyronie’s disease who had visited Sina hospital since Khordad 

1389 to khordad 1390, were selected. Criteria for entering the study included:  

 Erectile dysfunction only due to peyronie’s disease and no other cause 

 Disease duration less than 2 years 

 Pain during erection 

 Penile curvature less than 45 degrees 

 Ability of vaginal penetration 

Exclusion criteria were as followed: 

 Those gone under oral treatment with potassium, paraaminobenzoate, 

colchicines and tamoxifen; those who had received shock wave or 

intralesional injection of verapamil or dexamethasone in the last three 

months 

 Those with calcified peyronie plaques 

 Those with congenital chordee and/or hypospadiasis 

 Those with ventral curvature 



 Those who have used drugs listed for interactions with verapamil or 

dexamethasone 

 Erectile dysfunction due to psychological issues, hormonal or vascular 

status 

 Those contraindicated to receive dexamethasone or verapamil 

 Those with diabetes mellitus 

After a thorough explanation for entering the study, to the patients and ethical 

issues, they got separated into two groups by block randomization.  The study 

was open labled; both the doctor and patient knew what method was used to 

treat the disease.  

Assessments before the intervention included pain during erection, satisfaction 

from vaginal penetration, length, width and volume of the plaque, penile 

curvature and erectile dysfunction. (In case of multiple plaques, sum of the 

volume, length and width were considered). Erectile dysfunction was evaluated 

with IIEF-5 questionnaire, length and width were measured by ruler, volume 

assessed with ultrasonographic imaging. Penile curvature was measured due to 

Kelamis classification and pain during erection was evaluated by means of a 

subjective questionnaire. The same criteria were measured one month and three 

months after the treatment began. ?????kelamis o ina ro nabaayad inja tariff 

konam????!? 

After preliminary assessments, and necessary evaluations, these sixty patients 

were devided into two groups(open labled) for intervention. In one group the 

transdermal electromotive administration was used. 10 milligrams of verapamil 

plus 4 milligrams of dexamethasone were dissolved in 2 cc distilled water. The 

active electrode receptacle contained the drug solution. The mentioned electrode 

is connected to the generator. The other electrode(cathode), connects to a 

dispersive electrode, is placed on the skin of the medial part of the tigh. (lotfan 

check shaved,)We used pulsed direct current, 2.4 mA, with frequency 2500 Hz for 

20 minutes. 



  

Meanwhile, the blood pressure and pulse rate were monitored. This treatment 

plan included one session weekly for six weeks.  

In the other group, treatment was based on intralesional injection of the drugs. 

Drug solution contained 10 milligrams of verapamil plus 4 milligram 

dexamethasone, diluted in 2cc distilled water, injected by syringe G25. This 

injection was also done once in a week for 6 months.  

 

 

 

 

 

RESULTS 

As mentioned before 60 patients were included in this study. After essential 

assessments, thirty patients were chosen for EMDA treatment (Transdermal 

Electromotive Drug Administration) with verapamil and dexamethasone, the 

other thirty were chosen for intralesional injection delivery of the same drugs. 

Both the patients and the doctor knew which group they belong to.  

Mean patient age for the study was 55.33 ± 11.24 years (range: 30 to 76 years). 

Mean duration of symptoms developed was 12.63 ± 5.44 and ranged from 4 to 24 

months.   

 

Results for preliminary assessments before beginning of treatment: 

Before 

Treatment 

Number of 

patients 

Minimum Maximum Mean Standard 

deviation 



Plaque 

length in mm 

60 3.00 21.00 9.54 3.77 

Plaque 

width in mm 

60 3.00 10.00 5.16 1.85 

Plaque 

volumemm
3 

60 12.00 594.00 195.12 136.08 

Erectile 

Dysfunction 

60 5.00 25.00 13.37 4.47 

 

 

 

 

 

 

Measured by ruler???, the length of the plaque before treatment was calculated 

(3 to 21 millimeters) as well as mean(9.5 ± 3.77) After one month of 

treatment,(which is described below) the length of the plaque was from 2 to 19 

millimeters, with mean calculated 7.30 ± 3.71 for both groups.  After three 

months of treatment, the length was from 2 to 18 millimeters, and mean length 

was 6.80 ± 3.90. 

 Regardless of the method of treatment: 

Standard 

Deviation 
Mean Maximum Minimum Number 

of 

patients 

Plaque 

length in 

mm 

3.77 9.54 21.00 3.00 60 Before 

Penile 

Curvature 

Frequency Percent 

<30° 31 51.7 

30-60° 29 48.3 

Total 60 100 



treatment 

3.71 7.30 19.00 2.00 60 After one 

month of 

treatment 

3.9 6.8 18.00 2.00 60 After 

three 

months 

of 

treatment 

 

In both groups, width of the plaque was also measured, ranging from 3 to 10 

millimeters, mean was 5.16 ± 1.85.  After one month of treatment, width of the 

plaque was measured in both groups, ranging from 1 to 11 millimeters, (mean 

4.25±2.10). After three months, it ranged from 1 to 10 millimeters (mean 

4.00±2.04) (In both groups) 

Regardless of the method of treatment: 

Standard 

Deviation 
Mean Maximum Minimum N Plaque width 

in mm 

1.85 5.16 10.00 3.00 60 Before 

treatment 

2.10 4.25 11.00 1.00 60 1 month after 

treatment 

began 

2.04 4.01 10.00 1.00 60 3 months after 

treatment 

began 

 



Ultrasonographic imaging was performed for plaque volume; plaque volume 

before treatment was also calculated 12±594, as well as mean(195.12±136.08)mm 
3 

After one month of treatment, volume of the plaque was also measured(4 – 410), 

mean 103.4±89.06. After three months, in both groups, the volume was from 2 to 

540 mm3, with mean 87.23±99.39. 

 

 

 

 

 

Regardless of the treatment method: 

Standard 

Deviation 
Mean Maximum Minimum Number 

of 

patients 

Plaque 

volume in 

mm
3 

136.08 195.12 594.00 12.00 60 Before 

treatment 

began 

89.06 103.48 410.00 4.00 60  1 month 

after 

treatment 

began 

99.39 87.23 540.00 2.00 60 3 months 

after 

treatment 

began 

 



Erectile dysfunction was evaluated by IIEF-5 questionnaire (range:5-25), before 

treatment mean was calculated: 13.37±4.47. After one month mean was 

16.07±6.85. After three months the number changed to 16.75±5.63.  

Standard 

Deviation 
Mean Maximum Minimum Number 

of 

patients 

Erectile  

dysfunction 

4.47 13.37 25 6 60 Before 

treatment 

4.85 16.07 25 6 60 1th month  

5.63 16.75 25 6 60 3rd month 

 

Angle of penis curve was also measured; angle was less than 30° in 31 patients, 

and 30° to 60 ° in the left 29. (Both groups) Kelamis classification was used for this 

assessment. In 44 patients (73.3%) the angle of penis was less than 30°, in 13 

patients(21.7%) the angle was 30° to 60°, and the left 3 patients(5%) it was more 

than 60°, after one month of treatment. After three months, the angle was 

measured less than 30° in 46 patients(76.7%), 30 to 60 ° in 11 patients(18.3%) and  

more than 60° in the left 3(5%) 

After one month: (both groups) 

Percent Frequency  

73.3 44 <30° 

21.7 13 30-60° 

5.0 3 >60 

100 60 Total 

 



 After three months: (both groups) 

Percent Frequency  

76.7 46 <30° 

18.3 11 30-60° 

5 3 >60 

100 60 Total 

 

Painful erection was evaluated by means of a subjective questionnaire. Aya 

questionnaire raa mikhaahad?!?!?! 

 

  After that, the same measures were compared in the two groups. Results are 

shown below: 

Comparison of the plaque length: 

Mean plaque 

length after 

three month 

Mean plaque 

length after one 

month  

Mean 

plaque 

length 

before 

treatment 

Treatment group 

6.10 

 

30 

 

 

6.81 

 

30 

 

 

10.000 

 

30 

 

 

4.61 

EDMA group 

 

Number of patients 

in the group 

 

St. Deviation  



4.29 4.38 

 

 

 

 

7.50 

 

 

30 

 

3.41 

7.80 

 

 

30 

 

2.88 

9.08 

 

 

30 

 

2.69 

Intralesional 

injection group 

 

Number of patients 

in the group 

 

St. Deviation 

 

 

 

As shown below, statistical analysis revealed no significant difference between 

the two groups, one month (p=0.309) and three months (p=0.169) after the 

treatment.  

Siq Between groups 

 

0.309 Plaque length after 1 month 

0.169 Plaque  length after 3 month 

 

DAR MOREDE WIDTH DAR PAAYAN NAME CHIZI NAYAAMADE 

AST?!?!?!?!?!?!!?!?!? 

Comparison of the plaque volume: 

Plaque  volume Plaque  volume   Plaque volume Treatment group 



three months  one month before 

68.92 

 

30 

 

118.64 

76.40 

 

30 

 

89.14 

220.37 

 

30 

 

162.30 

EMDA 

 

Number 

 

St. deviation 

 

105.53 

 

30 

73.01 

130.55 

 

30 

81.70 

 169.87 

 

30 

100.07 

Intralesional 

injection 

Number 

St. deviation 

 

 

Comparison of the plaque volume between groups, also revealed no significant 

difference, 1 month and three months after treatment.(p=0.017 and p=0.155; 

respectively) 

Siq Between groups 

 

0.017 Plaque volume  one  month after 

treatment 

0.155 Plaque  volume three  month   after   

treatment 

 

Erectile dysfunction was also studied.  



ED three 

months after 

treatment 

ED one  month 

after treatment 
ED before 

treatment 
Treatment  

group  

18.17 

 

30 

 

5.52 

17.17 

 

30 

 

5.03 

13.20 

 

30 

 

4.53 

 

Electromotive  

mean 

Number 

 

St. deviation 

15.33 

30 

5.46 

14.97 

30 

4.49 

13.53 

30 

4.48 

Injection mean   

Number 

St. deviation 

 

 

Erectile dysfunction, one month (p=0.079) and three months (p=0.051) after 

treatment was not statistically significant.  

 

Siq Between groups 

 

0.079 ED after one month 

0.051 ED after three months 

 

Erectile pain was also compared: 



Erectile pain 

three months 

after treatment 

Erectile   pain  

one month after 

treatment 

Erectile pain  

before 

treatment 

 

1.00 

 

30 

1.72 

1.60 

 

30 

1.99 

5.13 

 

30 

3.51 

 

Electromotive  

mean 

Number 

St. deviation 

3.60 

30 

2.84 

4.07 

30 

3.08 

5.40 

30 

3.20 

Injection mean   

Number 

St. deviation 

 

In comparison of erectile pain, between the two groups, a statistically significant 

difference one month and three months after treatment was found. (p=0.001 and 

p=0.000, respectively) 

Siq Between groups 

 

0.001 Erectile pain, one month after 

treatment 

0.000 Erectile pain, three months after 

treatment 

 

Penis curvature between groups was also compared, the results were as follows: 

Total Penis curve  after one 

month of treatment 

 



>60 30-60 <30 

30 

100% 

1 

3.3% 

6 

20.0% 

23 

76.7% 

Count 

Electromotive % 

 

30 

100% 

2 

6.7% 

7 

23.3% 

21 

70% 

Count 

Injection% 

 

 

Comparison of penile curvature between groups, one month after treatment, 

showed no significant difference. (p=0.077)  

Comparison after three months of treatment was also considered. 

 

 

Total Penis curve  after three 

months of treatment 

 

>60 30-60 <30 

30 

100% 

1 

3.3% 

3 

10.0% 

26 

86.7% 

Count 

Electromotive % 

 

30 

 

100% 

2 

 

6.7% 

8 

 

26.7% 

20 

 

66.7% 

Count 

 

Injection%  

 



No statistically significant difference was found. (p=0.184) 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

In another study, conducted by Levine and colleagues, 140 patients 

were treated by intralesional injection of verapamil. Kelamis 

classification was used to evaluate the treatment effects. The 

classification is:  

Grade 1: plaque lenght≤2cm and penile curvature ≤30° 

Grade 2: plaque length 2 – 4 cm and 30°<penile curvature<60° 

Grade 3: plaque length ≥4cm and penile curvature>60° 



After treatment, penile curvature reduction was reported in 73% of 

patients subjectively and 62% objectively. Fekr konam dar payan name 

barax aamaade ast. 

According to kelamis classification, 41%,68% and 61% reduction was 

observed in grade 1,2and 3 respectively.aaya tartibe a’daad dar payan 

name dorost aamade ast? Duration of the symptoms made no 

significant difference in response to treatment.  

In another study, conducted by Distasi et al, in 2003, 49 patients were 

treated with EMDA method. Drug solution contained 8mg 

dexamethasone and 5mg verapamil, diluted in 5mg distilled water. In this 

study, a 2.4 mA current, 25oo Hz was used for 20 minutes. Patients 

received this treatment 4 times weekly for 6 successive weeks. Plaque 

size and penile deviation were evaluated by Dynamic Color Doppler 

ultrasonography and x-ray imaging of the penis. Erectile dysfunction 

and vaginal penetration were assessed by questionnaire. Plaque 

disappeared in 8% of patients, 74% of patients experienced significant 

reduction in plaque size and in 18% no change was noted.(p<0.001) 

Penile deviation disappeared in 10% of patients, reduced in 74%, and 

did not change in 16% of patients. (p<0.001) Plaque volume with mean 

515±301, was reduced 50% in 66% of patients. Penile deviation(mean 

24±5) halved in 45% of patients. Pain disappeared completely in 88% of 

patients. (p<0.001)Aaya dorost neveshte shode ast. Erectile function 

became normal in 42% of patients. 17% partially improved. (p<0.001) 

Vaginal penetration improved in 73% of patients. No toxicity was noted 

except a slight transient erythema.  Distasi conducted another study, in 

2004, It was a case control study. 47% were treated with 8mg 

dexamethasone and 5mgverapamil by means of EMDA. Lidocaine was 

injected intralesionally in the other 49 patients. In this study, 2.4 mA 



current was used for 20 minutes. This was also 4 times a week for 6 

weeks. Significant reduction was reported in plaque volume and penile 

curvature in both groups. But in control group the change was transient 

and it was permanent in the case group.  

In another study, conducted by Greenfield, in 2007, treatment with 

verapamil by means of EMDA, design was double blind; one group 

under the effects of placebo. 23 patients, were randomly chosen to 

receive verapamil 10mg in 4cc normal saline. Both groups used 2.4 mA 

current, for 20 minutes. In the verapamil group, penile curvature 

improved in 65%; 22% had no change, and the condition exacerbated in 

13%. In the placebo group, penile curvature improved in 85%, no 

change was observed in 37% and the condition exacerbated in 5% of 

patients. Although results were better in the verapamil group, there 

was no significant change between verapamil and placebo group. So 

other studies were proposed to examine the effects of electrical 

current7. 

Another case-control study was performed in 2009 by Shirazi M et al, to 

examine the effects of intralesional injection of verpamil. One group 

was treated with verpamil and the other group received normal saline. 

80 patients were divided into two equal groups. One group received 

10ml diluted verapamil in 10ml distilled water. The other group, received 

10ml normal saline. This study lasted 24 weeks. Plaque size, pain 

reduction, improvement in penile deformity and erectile function, 

before and after treatment, was examined. Reduction in plaque size 

was seen in 17.5% in the verapamil group, and 12.8% in the control 

group. (p=0.7) Pain decreased in 30% of patients in the case group and 

28.2% in the control group. (p=0.9) Penile curvature decreased in 17.5% 

in verapamil group and in 23.1% in the control group. (p=0.5) The 



plaque softened in 30% of patients treated with verapamil and in 25.6% 

in the control group. (p=0.6) Improvement in sexual function was seen 

in 5% of the group treated with verapamil and in 2.6% of the patients 

who received normal saline. (p=0.9)8 

In another study conducted by Tuygun, therapeutic effects of verapamil 

and dexamethasone by means of EMDA were tested in 51 patients of 

peyronie’s disease. Drug solution contained 5mg verapamil and 8mg 

dexamethasone. Electromotive drug administration was used every 

three days for 20 session, each session was 20 minutes and the whole 

study was 2 months. Entrance criteria included palpable plaque on the 

penis, penile deviation and painful erection. People who had used CCBs 

and corticosteroids were excluded. In this study, pain and erectile 

dysfunction were assessed by IIEF-5. Significant reduction in palpable 

plaque was observed in 24% and penile deviation reduced in 26% of 

patients. Mean volume, changed significantly from 72mm
3 to 43mm

3 

(p<0.001) and reduction in penile angulations??? reduced from 25° to 

15°. (p<0.001) Erectile dysfunction fully disappeared in 85% and pain 

during erection disappeared in 55%. We conclude from this study that 

improvement in subjective complaints of patients were more 

significant, in comparison to paraclinically changes, using EMDA of 

verapamil and dexamethasone.9 

In our study, like other studies, the length of the plaque reduced, one 

month and three months after treatment; however, EMDA and 

Intralesional injection methods revealed no significant difference. 

Plaque width and volume, erectile dysfunction and penile curvature did 

not differ significantly between the two groups. The only thing that was 

statistically significant was reduction in pain; which revealed that EMDA 

was more effective than intralesional injection. 



In conclusion, it must be clarified that EMDA method, seems to be 

better than intralesional injection; however, for approval and 

confirmation further investigation is needed.   Also we must consider 

that this number of patient is not enough for a definite conclusion and 

more experiments are needed in this field. 

 

 


