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Abstract  
 
Introduction: Peyronie’s disease (PD) affects approximately 0.7–11% of men1 and has 
numerous proposed treatments. Invasive management options include surgical or injectable 
therapy, while penile traction therapy with vacuum erection device (VED) represents a non-
invasive approach. Our objective is to assess outcomes for patients with PD who opt for non-
invasive management. 
Methods: We performed a retrospective analysis for patients with PD who were followed for at 
least three months and opted for non-invasive therapy. All patients were instructed to initiate 
VED traction therapy for 10 minutes twice per day. Patients were assessed for degree of PD 
deformity and erectile function (Sexual Health Inventory for Men [SHIM] score) at initial and 
subsequent encounters. 
Results: Fifty-three patients met the inclusion criteria. The mean (standard deviation [SD]) age 
was 57 (12) years, and the mean (SD) duration of PD prior to assessment was 25 (15) months. 
The mean (SD) duration of followup was 14 (11) months. Among untreated patients who did not 
use a VED, nine showed improvement, 20 remained stable, and four had worsening curvature. 
The untreated group had a significant change in curvature, with a mean improvement (SD) of 3.6 
(12)º (p=0.048). All 20 men who initiated VED traction therapy had an improvement in 
curvature with a significant mean (SD) improvement of 23 (16)º (p=2.6x10-6). Changes in SHIM 
scores did vary significantly between groups. No complications were noted. 
Conclusions: In patients who opt for non-invasive management of PD, VED traction therapy 
provides improved curvature resolution compared to those who do not use such a device. The 
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limitations of this study include the retrospective nature and a small sample size at a single 
treatment center. 
 
Introduction 
Peyronie’s disease (PD) is an acquired penile deformity due to fibrosis of the tunica albuginea. 
The etiology is incompletely understood, but is thought to involve a component of genetic 
predisposition and cavernosal trauma leading to fibrotic cascade.2–5 Prevalence estimates vary 
with definition, and range from 0.7% to 11% of men with peak incidence at 53 years of age.1,6 
Physical symptoms may include penile pain, deformity, and erectile dysfunction (ED).7,8 
Psychosocial symptoms may include emotional distress, depressive symptoms, and relationship 
difficulties.9,10 Furthermore, the natural history of untreated PD demonstrates spontaneous 
improvement in only 8-12% of cases, with the majority of cases stabilizing or showing 
progressive deformity.2,11  

Surgical intervention has been the mainstay of treatment for refractory PD and includes 
plication or grafting with or without implantation of a penile prosthesis for ED.2,12 Invasive 
surgical treatments carry the risk of patient dissatisfaction, and penile shortening is associated 
with some techniques.2,13 Shortcomings of surgery drive the search for less invasive management 
options, including oral pharmacotherapy, intralesional injections, electromotive treatment, and 
mechanical therapies.5, 8, 12,14 Traction and vacuum erection devices (VED) are non-invasive 
options under study and may be a viable method of halting disease progression and possibly 
reversing pathological penile curvature.15,16 Penile traction in PD is hypothesized to work by the 
same mechanism as is known to be effective in the biologically similar Dupuytren’s scar, where 
repeated traction lengthens the fibrinous plaque by reorganization of the extracellular collagen 
matrix.4, 6,16 

Despite its potential, there is a lack of evidence for VED therapy in PD.2,15 This study 
analyzes the effects of VED therapy, for 10 minutes twice-daily, on penile curvature and erectile 
function in men with PD compared to the untreated natural history. Through a single-center 
retrospective analysis of clinical data, this study assesses VED and potential impact on penile 
curvature and erectile function in men with PD compared to no treatment. VED may be an 
effective, safe, and non-invasive treatment option for PD with the potential to divert patients 
from more invasive treatments. 

Methods 
The cohort of male patients were assessed for PD between July 2014 and January 2018. At the 
time of initial assessment, patients were evaluated for potential treatment options including 
injectable therapy, surgical management, and non-invasive VED traction therapy. Patients were 
excluded from this study if they elected to undergo surgical or injectable management for PD.  
All patients were followed and managed accordingly as per their attending urologist.  
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Patients who opted for conservative measures were asked to purchase the Osbon ErecAid 
Esteem™ and to use the device for 10 minutes twice per day for at least 3 months. Raheem et al. 
(2009) also used 10 minute treatment times for VED therapy.15  
 
Patient outcome variables including degree of penile curvature, degree of erectile dysfunction, 
and quality of life outcomes were assessed at the initial and subsequent patient encounters. The 
degree of penile curvature was estimated using a photograph and a protractor.  We determined 

the statistical significance of the change in penile curvature using a student’s t-test with  = 0.05 
as the cutoff for significance. Table 1 summarizes the patient population for each group.  

Results 
A total of 53 patients were included in this study; 20 patients used VED traction therapy and 33 

patients did not. The improvement in penile curvature for the untreated group was 3.612°. The 

VED group had an improvement in penile curvature of 2316°. Table 2 shows the outcomes of 
measured variables. One patient in the untreated group had previously used verapamil gel for 
correction of his PD. The median duration of PD for the treatment group was 22.5 months. 

We found the reduction in penile curvature to be statistically significant both for patients 
using VED traction therapy (p = 2.6 x 10-6) and for untreated patients had a (p = 0.048). When 
comparing the reduction between the two treatment groups, the VED group had more 
improvement of penile curvature  (p = 4.9 x 10-6). 

The change in penile curvature as a function of patient age yielded a non-significant 
result. Initial penile curvature was significantly correlated to the reduction in penile curvature for 
all participants (p = 0.0016). Meaning the larger the initial curvature, the larger the reduction in 
curvature. 

There was no association between duration of PD and reduction of curvature. The 
average duration of PD for our groups was approximately 2 years, there were no patients who 
suffered from PD for <6 months. 

The change in Sexual Health Inventory for Men (SHIM)17 score was recorded for each 
group; the increase in average score was larger in the VED group but was not statistically 
significant, however the untreated group had a significant reduction in SHIM score. 

The effects of diabetes, smoking, hypertension, and dyslipidemia were taken account to 
determine their effects on VED therapy efficacy. There was no significant difference between 
groups who had the aforementioned characteristics in both groups. 

Discussion 
Due to the non-invasive nature and the minimal side-effect profile, VEDs have potential to be a 
safe and effective means of treatment. The majority urologists do not choose this treatment 
modality when surveyed18,19 likely due to the limited number of studies that have evaluated its 
effectiveness. Raheem et al. (2009) first published the use of a VED as non-invasive 
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management of PD. This case series showed a clinically and statistically significant reduction of 
penile curvature with the use of a VED for 10 minutes twice daily for 31 patients. Patients with a 
soft, fleshy plaque had better results than others. Erectile function did not change.15 
 
Lin et al. (2017) examined the effectiveness of VEDs and penile traction therapy (PTT) using an 
animal model. Both the VED and the PTT group had statistically significant reduction in penile 
curvature compared to the control group. Although the PTT group had a greater reduction in 
penile curvature, the VED group had greater erectile function preservation which they 

hypothesize was due to decreases in both TGF-1 and cell apoptosis.20 Li et al. (2018) also used 
an animal model and found that VEDs can reduce fibrotic plaque size, although their fibrotic 

plaques were simulated by the injection of TGF-1.21 Whether these animal models represent the 
human condition is not clear. 

VEDs have been previously studied in combination with surgery and injections. Lue et al. 
(1999) instituted the use of a VED following circular venous grafting. Three patients who used 
the VED had an increase in penile length of two inches whereas the single patient who did not 
use the VED had a one-inch increase. Unfortunately, the number of participants is too low to 
draw any concrete conclusions other than that VEDs were well tolerated. Raheem et al. (2017) 
studied the effects of collagenase clostridium histolyticum (CCH) in combination with VED 
therapy for 12 weeks. The 54 patients enrolled saw a mean 17° improvement in curvature,22 
similar to what has been reported for CCH alone.23 

We examined the use of VED traction therapy to reduce penile curvature and any factors 
that might contribute to the efficacy of this treatment. The 20 participants who received VED 

therapy saw a statistically significant improvement in curvature of 2316°; each patient using 
this treatment had a reduction in their penile curvature. The 33 untreated participants saw a 

3.612° reduction in penile curvature. Only 9 untreated participants saw a reduction in penile 
curvature, 20 saw no change, and 4 saw an increase in penile curvature during the study. Patient 
comorbidities/characteristics had no effect on outcomes. There were no adverse events reported 
in our study. 

Like other studies examining VED therapy and PTT, measures of sexual function did not 
improve significantly in the treatment group. The untreated group had a significant reduction in 
SHIM score, indicating a decline in sexual function. While it is encouraging that we had 
significant reductions in penile curvature, it may not be as clinically relevant if there is no 
improvement in sexual function. We speculate that as our participants continue to use the VED 
for longer time periods, they may see a more substantial improvement in sexual function.  

The body of evidence for PTT in the setting of PD shows comparable improvement in 
penile curvature to our results.24 VED therapy may be a better option for patients as it is easier to 
use and more comfortable25. Although the price of a VED can exceed the cost of a penile traction 
device. 
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Our curvature data relied upon using a photograph taken at home and a protractor in the 
office. This method can be inaccurate as the three-dimensional curvature is projected onto a two-
dimensional image. We agree with Levine et al. (2003) that the use of a protractor is the most 
consistent and reliable technique.26  

Our retrospective study reported results from only 53 patients at a single site. Participants 
in this study were selected if they opted not to pursue surgical or injectable management of PD 
which may have biased our study to include less severe cases of PD which were more amenable 
to non-invasive management. A randomized, single-blinded control trial would provide more 
substantial evidence for the use of VEDs in the setting of PD. 

Data on the effectiveness of VED therapy for PD is scarce in the literature. More study is 
needed to further investigate the variables involved in VED therapy, for example: treatment 
duration, treatment course duration, and negative pressure requirements in the VED. 

Conclusions 
VED therapy is an effective, conservative method for reducing penile curvature. We found men 
with large initial penile curvatures had the greatest improvement in curvatures and the duration 
of PD and patient age did not affect the magnitude of penile curvature improvement.  
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Figures and Tables 
 

Table 1. Patient characteristics presented as mean (standard deviation) or percentage  

Characteristics 
VED 
group 

Untreated 
group 

p 

Age (years)   54 (10) 58 (11) 0.104 
Duration with PD (months)  24 (12) 25 (15) 0.407 
Initial curvature (deg)  52 (21) 53 (24) 0.437 
Followup duration (months)  14 (7) 13 (12) 0.307 
Diabetes (%)  5 12 0.097 
Hypertension (%) 20 27 0.138 
Dyslipidemia (%)  15 9 0.128 
Smoker (%)  55 45 0.125 

None of the characteristics were found to be significantly different between groups. PD: 
Peyronie’s disease; VED: vacuum erection device. 

 
 
 
Table 2. Mean (standard deviation) of measured variables 

Variables 
VED 

(n=20) 
% 

change
p ∗ 

Control 
(n=33) 

% 
change

p∗ p† 

Improvement 
in penile 
curvature  

23.0±16.0 -44 2.6 x 10-6 3.6±12.0 -6.8 0.048 4.9 x 10-6

Change in 
SHIM Score 

0.6±1.7 3 0.072 -0.7±1.7 -4.4 0.018 6.8 x 10-3

∗Measures the significance of change within each group. †Measures the significance between 
each group. SHIM: Sexual Health Inventory for Men. 


