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Abstract
Introduction: Treatment of erectile dysfunction (ED) subsequent to a 
bilateral nerve sparing robotic prostatectomy (BNSRP) with a combination of a 
phosphodiesterase type-5 (PDE5) inhibitor and a vacuum erection device (VED) 
may hasten penile recovery when compared to a PDE5 inhibitor alone.
Objective: The objective of the present clinical study was to compare the effects 
of Cialis alone to that of Cialis plus a VED on the return of penile function in men 
after a BNSRP.
Methods: Men with prostate cancer who underwent a BNSRP were randomized 
to treatment with Cialis, 20 mg three times per week, or to Cialis plus a VED, 10 
minutes per day for a minimum of 5 days per week. Treatments were initiated 1 
month after surgery and continued for 11 months; clinic visits were scheduled 
for 1, 3, 6, 9 and 12 months. Patients were requested to attempt intercourse 
at least twice before each visit, starting with the 3 month visit. At each visit 
the patients completed the International Index of Erectile Function (IIEF-5) 
questionnaire, as well as a penile hardness scale (1-4 )indicating maximum 
hardness upon vaginal penetration. They were also questioned as to both their 
ability to have vaginal penetration and to have intercourse to ejaculation. Results 
were statistically analyzed using Analysis of Variance.
Results: A total of 13 men started the combination regimen, and there were 
no dropouts; 10 patients started the Cialis treatment, and 3 discontinued the 
study. There was a significantly higher response to the combination group vs 
the Cialis group for both the IIEF-5 and penile hardness during the second half 
of the study. The mean IIEF-5 at months 6, 9 and 12 were 209%, 94% and 70% 
higher, respectively, for the combination group; all differences were statistically 
significant. The penile hardness scores at the same time periods were 71%, 
48% and 23% higher for the Cialis plus VED group, with the 6 and 9 month 
values being statistically significantly higher. A greater percentage of patients 
treated with the combination answered yes to the penetration and ejaculation 
questions; by the end of the study 92% of the Cialis plus VED patients responded 
yes to the vaginal penetration question vs 57% of the Cialis group. The 
corresponding figures were 92% and 29% for the ejaculation question. Finally, 
the compliance to the VED was much greater than the compliance to Cialis, even 
in patients on the combination regimen. Both treatments were well tolerated, 
with the main side effects being minor local discomfort after use of the pump 
and headache, flushing and muscle ache after Cialis.
Conclusion: Men who suffered from ED subsequent to a BNSRP responded 
with a much more rapid return of sexual function when treated with Cialis
plus a VED as compared to Cialis alone, suggesting that a VED is an important
component in the return of sexual function.

Introduction
Despite improvements in surgery for prostate cancer such as a nerve-sparing 
procedure, ED is one of the most common results of radical prostatectomy (RP). This 
is true regardless of whether the surgery is accomplished using a robotic technique 
or the classical open procedure. As prostate cancer is being diagnosed at an earlier 
age, the long-term problem of ED has become increasingly important for the patient 
and his partner. Treatment of the ED post-RP is varied and consists of inhibitors of 
phosphodiesterase type-5 (PDE5), transurethral or intracavernosal alprostadil, penile 
prostheses and vacuum erection devices (VED). While PDE5 inhibitors are the most 
commonly used agents for return of sexual function, their success is not predictable, 
especially in the first year after surgery. Compliance can be poor, due to low response 
rates following surgery and the high cost of PDE5 inhibitors. 
The VED increases penile blood flow due to negative pressure and therefore is not 
dependent upon an intact nerve supply, as is the case for the PDE5 inhibitors. The 
devices are often considered a second choice for treatment of ED in men who either 
fail or cannot tolerate the PDE5 inhibitors.
The current study was conducted to evaluate whether adding a VED to a PDE5 inhibitor 
regimen improved a return of sexual function in men subsequent to a BNSRP.

Methods
Men who had a BNSRP for prostate cancer, performed by a single surgeon, were 
randomized to Cialis, 20 mg/day 3 times per week, or Cialis plus VED (TIMM Medical), 
at least 5 days per week for 10 minutes each day. Inclusion criteria included no 
comorbidities, less than age 65, and a high level of motivation to treat the ED for both 
the patient and his partner. Treatment was initiated 1 month after surgery, and patients 
returned to the clinic at 3, 6, 9 and 12 months. Prior to each visit (starting with the third 
month) the subjects were requested to have intercourse at least twice. At each visit the 
patient was required to complete the International Index of Erectile Function (IIEF-5); 
a penile erection hardness score, ranging between 1-4; answer a question regarding 
ability to have vaginal penetration (yes/no); and answer a question as to whether they 
were able to have intercourse to ejaculation (yes/no). Results were analyzed between 
treatment groups using an Analysis of Variance.

Results
A total of 23 men were enrolled in the study, 10 in the Cialis group and 13 in the 
combination Cialis + VED group. Three men in the Cialis group dropped out of the study 
between months 3 and 6, whereas all men in the combination group completed the 
12-month study.

Results of treatment on the IIEF-5 are shown in Figure 1. Prior to BNSRP the IIEF-5 score 
was near maximum in all subjects. As expected there was a precipitous decrease in IIEF-5 
in all subjects subsequent to surgery. There was a steady increase that was evident for most 
subjects from 3 months to the end of the study, so that by the 12 month visit the mean IIEF-
5 score was 11.1 in the Cialis group and 18.9 in the Cialis + VED group (p<0.016), a 70% 
difference. The IIEF-5 was significantly higher in the combination group at 6, 9 and 12 months.

Discussion
The current study was conducted to determine if the use of a VED in conjunction with a 
PDE5 inhibitor resulted in improved return of sexual function in men who had a BNSRP, 
when compared to men taking the PDE5 inhibitor alone. By all measures, the addition of a 
VED to a Cialis regimen resulted in greater post operative penile hardness, a  more rapid 
return of erectile function, increased successful vaginal penetration, and improved ability to 
have intercourse to ejaculation. Scores on the IIEF-5 and penile hardness scales increased 
faster and reached a higher value in men taking the combination treatment, and a higher 
percentage of men answered yes to the penetration and ejaculation questions when taking 
the Cialis plus the VED. 
The addition of a VED to standard PDE5 therapy appears to offer advantages when 
compared to the use of a PDE5 inhibitor alone.  We believe that there is not only nerve 
damage, but also impairment of arterial blood flow to the penis that occurs after radical 
prostatectomy.  The poor efficacy PDE-5 inhibitors exhibit during the period of recovery of 
these insults is well known and should come as no surprise.  A VED, by drawing blood into 
the penis through negative external pressure, can provide sexual success even during this 
period, and we have shown the advantage of making it part of the sexual regimen after 
prostatectomy in a combination approach.    
Not only did the VED provide for sexual success early in the study period, but it also 
notably improved compliance with the PDE-5 inhibitor.  We believe that using the VED in a 
combination protocol, by providing success when a PDE-5 inhibitor cannot, also improves 
patient/partner outlook and enthusiasm during this difficult time which is key to long term 
success. 
Although not a study designed to definitively show the effects of a combination regimen as 
a formal return of sexual function protocol, we do believe this study at least makes a strong 
argument to use a VED in this fashion, and invites future study of its effect as part of a 
combination regimen for return of sexual function after prostatectomy.

Conclusions
Addition of a VED to PDE5 therapy in men with ED subsequent 
to BNSRP resulted in more rapid return of sexual function 
compared to men who were taking the PDE5 inhibitor alone.
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The results of treatment on penile erection hardness are shown in Figure 2. The 
hardness score was 4 in both groups before surgery, and this decreased to near 0 
immediately after BNSRP. Penile hardness slowly improved beginning at the 1 month 
visit and continued to increase to the end of the study. At the 12 month visit the hardness 
scores were 2.6 in the Cialis group and 3.2 in the Cialis + VED group, a 23% difference 
(NS). The score was significantly higher for the combination group versus the Cialis 
group at 6 and 9 months.

The effects of treatment on vaginal penetration are shown in Table 1. All subjects 
answered yes when asked prior to surgery if they were able to successfully have vaginal 
penetration; this value decreased to 0 immediately after BNSRP. By 3 months more than 
half (69%) of the men treated with the combination answered yes, compared to only 
20% of the Cialis group. By 12 months this value was 92% in the combination group and 
57% in the Cialis alone group.

Table 1. 
Effect of  Cialis Alone and Cialis Plus VED on Vaginal Insertion: 
Percent Saying Yes

Randomization was conducted approximately 1 week after surgery.

* Significantly different from Cialis alone, p<0.05

Similar differences were recorded in answer to the question regarding the ability to 
have intercourse to ejaculation. Prior to BNSRP 100% of the men answered yes, and 
this decreased to 0% after surgery. At 3 months the difference between the groups 
became apparent, with 54% and 20% of men in the combination group and the Cialis 
group, respectively, answering yes. By the end of the study the values were 92 % for 
the Cialis + VED group and only 29% for the Cialis group.

Table 2. 
Effect of  Cialis Alone and Cialis Plus VED on ejaculation: 
Percent Saying Yes 

Randomization was conducted approximately 1 week after surgery.

* Significantly different from Cialis alone, p<0.05

Side effects associated with the VED were confined to local minor discomfort, 
whereas Cialis was associated with headaches, flushing and muscle ache.

Compliance to the VED was excellent, whereas the compliance to Cialis was poor, 
with the majority of patients stopping the use of the PDE5 inhibitor.

 Preop Random 1 mo 3 mo 6 mo 9 mo 12 mo
Cialis 100 0 0 20 14 43 57
Cialis + VED 100 0 0   69*   85*   92* 92

 Preop Random 1 mo 3 mo 6 mo 9 mo 12 mo
Cialis 100 0 0 20 14 14 29
Cialis + VED 100 0 0 54    85* 69   92*

Figure 1. Effect of Cialis Alone and Cialis and VED on IIEF-5

Figure 2. Effect of Cialis Alone and Cialis + VED on Penile Hardness


