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SILDENAFIL CITRATE AND VACUUM CONSTRICTION
DEVICE COMBINATION ENHANCES SEXUAL SATISFACTION

IN ERECTILE DYSFUNCTION AFTER RADICAL
PROSTATECTOMY

RUPESH RAINA, ASHOK AGARWAL, SHYAM S. R. ALLAMANENI, MILTON M. LAKIN,
AND CRAIG D. ZIPPE

ABSTRACT
bjectives. To assess the effectiveness of combining sildenafil citrate with a vacuum constriction device

VCD) in men (after radical prostatectomy) unsatisfied with the results of the VCD alone.
ethods. A total of 31 patients unsatisfied with the early use of VCD alone after radical prostatectomy

mean follow-up of 4.5 months) were instructed to take 100 mg of sildenafil 1 to 2 hours before VCD use for
exual intercourse. Patients used combination therapy for a minimum of five attempts before assessment
ith the abridged International Index of Erectile Function (IIEF) questionnaire and a visual analogue scale to
auge rigidity. The effect of combination therapy on the total IIEF-5 score and penile rigidity score were
ssessed.
esults. Of the 31 patients, 7 (22%) had no improvement with the addition of sildenafil with VCD and
iscontinued the drug, and 24 (77%) reported improved penile rigidity and sexual satisfaction. The IIEF-5
core revealed statistically significant improvement in each domain, and patients reported that sildenafil
nhanced their erections 100% of the time. The penile rigidity scores on a scale of 0 to 100 with the VCD
lone averaged 55% (range 23% to 85%) for the men and 59% (range 26% to 90%) for their partners. With
he addition of sildenafil, it increased to 76% for the men and 82% for their partners. Of the 24 men, 7 (30%)
eported a return of natural erections at 18 months using combination therapy, with 5 of 7 reporting
rections sufficient for vaginal penetration.
onclusions. In this study, the addition of sildenafil with VCD improved sexual satisfaction and penile rigidity

n patients unsatisfied with VCD alone after radical prostatectomy. UROLOGY 65: 360–364, 2005. © 2005
lsevier Inc.
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lthough sildenafil citrate has been very suc-
cessful in treating erectile dysfunction (ED), a

acuum constriction device (VCD) has been an im-
ortant therapeutic option for patients who do not
enefit from oral agents or cannot use them.1 Al-
hough the use of an oral agent (sildenafil citrate)
s a first-line agent is optimal, this option for pa-
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ients after radical prostatectomy (RP) depends on
he presence of one or both neurovascular bun-
les.2,3 Patients who have undergone a non-nerve-
paring procedure and those for whom oral ther-
py has failed require other options such as
ntracorporeal (IC) injections, a VCD, or medi-
ated urethral system for erection. In addition,
CDs have been a standard option for ED of neu-

ogenic, psychogenic, arteriogenic, or mixed vas-
ulogenic etiology.
These devices have been used successfully in a

ariety of patients with organic ED, including
hose treated for prostate cancer with either RP or
adiotherapy. Cookson and Nadig4 reported the
ong-term follow-up results for patients treated
ith VCDs. They reported long-term efficacy and
atient satisfaction rates of more than 80%, with a

tatistically significant increase in the frequency of

0090-4295/05/$30.00
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uccessful intercourse attempts in 79% of the pa-
ients using the device for 1 year that were main-
ained in 77% beyond the first year. However, de-
pite this excellent satisfaction in this subset of
atients, the overall dropout rate was 30% to 40%.
he primary reasons for discontinuation were
ruising and petechiae (5%), pivoting at the base of
he penis (6%), coldness and numbness around the
enis (5%), pain related to the VCD or the con-
triction band (10%), and a decreased ability to
chieve orgasm using the device (10%).5
Turner and associates6 did a prospective compar-

son of IC of papaverine/phentolamine and exter-
al VCD in terms of usage rates, effectiveness, side
ffects, and impact on sexual and psychological
unctioning. Both treatments were efficacious and
afely used by patients, although the dropout rates
ere greater for the group using IC injections (60%
ersus 20%). No statistically significant differences
ere found between the treatments in sexual or
sychological impact.
Although IC injections can reproduce more natural

nd satisfactory erections, the efficacy is not 100%
nd the continued use of needles lends itself to a 40%
o 60% noncompliance rate after 1 year.7 For these
atients, a VCD may be a reasonable alternative.
ould and colleagues8 reported that 71% of patients
ho could not achieve satisfactory erections with IC

njection subsequently achieved adequate rigidity
nd satisfactory erections with a VCD.
A recent area of interest is the use of combination

herapy for ED after RP when individual therapies
re ineffective. Because oral therapy has limited
fficacy immediately after surgery, as well as in
atients who undergo non-nerve-sparing RP, these
ubsets of patients must rely on the nonoral treat-
ent options for ED. These treatments have lim-

ted compliance and high discontinuation rates,
hich can lead to a lack of interest in sexual reha-
ilitation. The management of ED with a combina-
ion of available treatment modalities appears to be
ynergistic in view of their different mechanisms of
ction. Also, combination therapy may avoid the
eed for invasive treatment modalities for ED in
ome patients.9
The present study was conducted to determine
hether sildenafil can augment the treatment effi-

acy and response rate when used in combination
ith VCD for ED following RP.

MATERIAL AND METHODS

ATIENT SELECTION
The institutional review board approved this study, and all

atients provided written informed consent. Of 450 sexually
ctive patients undergoing RP (August 1999 to October 2001),
09 (31.7%) were subsequently randomized to use a VCD
aily (with or without a constriction ring) to induce intracav-

rnous pressure and tumescence three times weekly for 9 m

ROLOGY 65 (2), 2005
onths (group 1, n � 74) or observation without any erecto-
enic treatment (group 2, n � 35). The 109 patients had a
ean age 58.6 � 5.8 years, prostate-specific antigen level less

han 10 ng/mL, Gleason score of 6 or less, Stage T1-T2 disease,
nd baseline total International Index of Erectile Function,
hort form (IIEF-5; also called the Sexual Health Inventory of
en [SHIM]) score of 16 or greater. They were instructed to

se the VCD device daily after catheter removal after RP with-
ut a constriction ring to induce corporeal engorgement.
Vacuum constriction device use began an average of 3.9

eeks (range 2 to 8) after surgery. These subsets of patients
ere younger (mean age 58.6 � 5.8 years), sexually potent
reoperatively (mean baseline total IIEF-5 score of 16 or
reater), and had no comorbid condition (no coronary artery
isease, hypertension, or diabetes mellitus). None of these
atients had received preoperative or postoperative hormonal
herapy or monotherapy. The VCDs used in this study were
ither manually or battery operated. The patients were given a
raining session by an experienced nurse practitioner in select-
ng and using the VCD. The constriction ring was applied
hen sexual intercourse was attempted.
In a multidisciplinary Prostate Cancer Clinic, we requested

hat all patients with prostate cancer complete the IIEF-15
uestionnaire before (baseline, pretreatment within 3 months
f screening) and after treatment as a part of their initial and
outine follow-up evaluations. The 109 patients who agreed
nd signed the informed consent form to participate in the
tudy were initially evaluated with a comprehensive sexual
istory, physical examination, and pertinent laboratory tests.
ll 109 patients had completed the IIEF-15 questionnaire in

he office before (preoperative, baseline within 3 months of
he screening), after (15 days postoperatively but before ED
reatment), and at a mean interval of 9 months (range 6 to 12)
fter RP during their follow-up visits. All patients were fol-
owed up at 2 to 3-month intervals.

The average age of men contacted for follow-up was 58.6 �
.25 years. All patients included in the study had used their
CD, with a compliance rate of 80% (60 of 74). Nerve-sparing
unilateral or bilateral) RP had been done in 53 patients and
on-nerve-sparing RP in 21 patients. Of the 74 patients, 60
80%) continued treatment with the device (50 used a manual
CD, 6 used battery-operated devices, and 4 had tried both);
4 had undergone nerve-sparing RP and 16 had undergone
on-nerve-sparing RP. Of the 74 patients, 60 (80%) had suc-
essfully used the VCD with a constriction band (one or two)
or vaginal intercourse at a frequency of twice per week at 2.5
eeks to 7 months (mean 3.5 months) postoperatively, with a

pousal satisfaction rate of 55% (33 of 60). The mean fre-
uency of use was three times weekly.
Patients reported improved erectile function after using the

CD, with a statistically significant improvement in the mean
IEF-5 score to 16 � 7.33 from a baseline pretreatment score
f 4.8 � 3.62 (P �0.05). No statistically significant difference
as found in the total IIEF-5 score or response to individual
uestions between the nerve-sparing and non-nerve-sparing
roups (P �0.05). Of the 60 men who continued treatment, 19
32%) reported a return of natural erections at a mean interval
f 9 months, with 10 patients (52%) having erections suffi-
ient for vaginal penetration without erectile aid.

Of the 74 patients, 14 (18%) discontinued treatment. The
easons given for discontinuation were discomfort (55%), un-
ble to get an airtight seal (8%), social inconvenience (17%),
nd penile bruising (20%). The mean interval at which the
atients discontinued VCD was 2.5 months after starting the
herapy. The patients who tried both battery and manual VCD
id not seem to prefer one to the other.
Of the 74 patients, 31 (42%) were unsatisfied with their

arly use of the VCD alone after RP (mean follow-up 4.5

onths) and were instructed to take 100 mg of sildenafil 1 to
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hours before VCD use for sexual intercourse. Patients used
he combination therapy for a minimum of five attempts be-
ore assessment with the SHIM (IIEF-5) and a visual analogue
cale to gauge penile rigidity. The effect of combination ther-
py on the total IIEF-5 score and penile rigidity score were
ssessed.

URVEY AND DATA ASSESSMENT
The patients’ responses were assessed using the IIEF-15

uestionnaire.10,11 The scores were compared between those
fter treatment with the VCD alone and those after treatment
ith VCD plus sildenafil to determine the change in response
sing the Wilcoxon signed-rank test. Partner and spousal sat-

sfaction were evaluated in parallel.
A second questionnaire (Post Prostatectomy Question-

aire) was used to determine the sexual satisfaction of the
atients’ spouse or partner.12 The spouses/partners were spe-
ifically asked how often they were satisfied with intercourse
nd how often the patient was able to achieve and maintain an
rection. This questionnaire was scored from 1 to 5 (1, never/
ccasionally; 2, less than one half the time; 3, sometimes/one
alf the time; 4, more than one half the time; and 5, almost
lways). Total spousal satisfaction was calculated from these
uestions and expressed as a percentage.
The data from the IIEF-15 questionnaire were condensed

nto the IIEF-5 questionnaire, which is an abridged five-item
ersion of the IIEF-15 questionnaire, also referred to as the
HIM.10,11 The SHIM is a validated, multidimensional, self-
dministered questionnaire that is a sensitive indicator of
hanges in erectile function. It is scored from 1 to 5 (1, never/
ccasionally; 2, less than one half the time; 3, sometimes/one
alf the time; 4, more than one half the time; and 5, almost
lways). The total IIEF-5 score was calculated by totaling the
esponse to all five questions.

TATISTICAL ANALYSIS
The data are presented as the mean values and percentages

s summary statistics. The statistical method consisted of a
omparison of scores using Wilcoxon tests. Statistical signifi-
ance was assessed with a two-tailed test at P �0.05. We used
he Statistical Analysis Systems, version 8.1, software (SAS
nstitute, Cary, NC) for the computations.

RESULTS

Of the 31 patients who tried the combination
herapy, 7 (22%) had no improvement with the
ddition of sildenafil to the VCD and discontinued

TABLE I. Comparison of various
using VCD and combination

for ED

Variable

Able to penetrate (%)
Patient rigidity score (0–100)
Partner rigidity score (0–100)
Spousal satisfaction (%)
Total IIEF-5 score
Return of nocturnal erections (%)

KEY: VCD � vacuum constriction device; ED � erectile dysf
of Erectile Function.
he drug, and 24 (77%) reported improved penile b

62
igidity and sexual satisfaction. These 24 patients
eported that the VCD and stimulation alone pro-
uced an erection that was firm enough for inter-
ourse 80% of time; however, the intercourse was
uccessful only 75% of the time without sildenafil
nhancement. When the VCD and sildenafil were
sed together, all 24 patients reported that the
CD enhanced their erection 100% of the time.

ntercourse was also successful 100% of the time
ith the combination. The rigidity scores on a

cale of 0 to 100 with the VCD alone averaged 55%
range 23% to 85%) for the men and 59% (range
6% to 90%) for their partners. With the addition
f sildenafil, it increased to 76% for the men and
2% for their partners. Spousal satisfaction in-
reased from 55% with the VCD alone to 64% with
se of VCD and sildenafil. Of these 24 patients, 7
30%) reported the return of natural erections at
8 months using combination therapy, with 5 of 7
eporting erections sufficient for vaginal penetra-
ion (Table I). The IIEF-5 score showed statisti-
ally significant improvement in each domain
Table II).

COMMENT

In our earlier study, only 43 patients (58.1%)
ere satisfied with the VCD alone. Because of

his considerable rate of unsatisfaction, we de-
ided to consider combination therapy. The
uccessful use of combinations of VCD with IC
njections, transurethral prostaglandin E1, psy-
hotherapy, and even penile prosthesis has been
reviously reported.13–17 Therefore, we tried, in
his study, a new combination of VCD and silde-
afil to determine whether the latter can aug-
ent the treatment efficacy and response rate
hen used in combination with VCD in a sub-
roup of patients unsatisfied with the VCD
lone.
The sildenafil success rate in RP patients has not

riables in patients and partners
rapy of VCD plus sildenafil
er RP

VCD Alone
VCD Plus

Sildenafil Citrate

52 70
55 76
59 82
55 64

4.5 � 5.63 18.5 � 8.20
0 29 (7/24)

n; RP � radical prostatectomy; IIEF � International Index
va
the
aft

1

unctio
een satisfactory with its early use, and its use in

UROLOGY 65 (2), 2005
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atients who undergo non-nerve-sparing RP is the-
retically ineffective.2,3 However, some investiga-
ors have found it justifiable to use sildenafil in
uch patients, depending on its effect as mediated
hrough the non-neuronal-nitric oxide pathway to
roduce tumescence enough to maintain the integ-
ity of the cavernous tissue. They believe this will
ncourage patients in regaining sexual interest and
ctivity early and thus enhance the chances of
pontaneous recovery of erections and/or success-
ul long-term therapy. McAuley and coworkers18

emonstrated, experimentally, that intracavern-
sal sildenafil has an erectogenic effect indepen-
ent of the classic nitric oxide/cyclic guanosine
onophosphate pathway. Furthermore, Medina

nd associates19 found that the relaxant effect of
ildenafil on penile vessels involves, in addition to
he nitric oxide-mediated relaxation, an inhibitory
ffect on noradrenergic contractions and on
mooth muscle contractions.
In our study, the addition of sildenafil resulted in

mproved rigidity and satisfaction in 24 (77%) of
1 patients. This improvement was manifested in
n improved IIEF-5 score from a mean of 14.5 �
.6 with a VCD alone to 18.5 � 8.2 with a combi-
ation of a VCD and sildenafil. Furthermore, the
enile rigidity improvement after adding sildenafil
76 versus 55) resulted in a greater penetration rate
70% versus 52%). Moreover, 7 (30%) of 24 men
eported a return of natural erections after 8
onths of combined use of VCD and sildenafil,

nd 5 of them could achieve erections sufficient
nough for vaginal penetration.
The theoretical explanation of this successful

ombination relies on the findings of Kim and as-
ociates20 that high oxygen tension is essential for
he nitric oxide synthase activation whether neu-
onal or endothelial and that the low oxygen ten-

TABLE II. Comparison of IIEF-5 score
and after silde

IEF-5 Questionnaire
Mean Score Before
Surgery (n � 31)

Mean S
Surger

aintenance ability,
Q5

4.10 � 0.65 0.99

rection confidence,
Q15

4.33 � 1.21 0.86

aintenance
frequency, Q4

4.76 � 1.32 0.91

rection firmness, Q2 4.81 � 0.55 0.91
ntercourse

satisfaction, Q7
4.46 � 0.65 1.11

otal IIEF-5 score 22.5 � 4.38 4.8

bbreviations as in Table I.
ata presented as mean �SD.
P �0.05 between after VCD use alone and VCD plus sildenafil use.
ion (as in the flaccid state) is associated with in- c

ROLOGY 65 (2), 2005
ibited nitric oxide synthase. Improving the local
avernous blood oxygen tension by bringing more
rterial blood through the VCD in effect allows
dequate stimulation of nitric oxide synthase to
roduce nitric oxide and eventually cyclic
uanosine monophosphate such that sildenafil can
xert its action in improving the erection.

CONCLUSIONS

The findings of our study have shown that the
ombined use of a VCD and sildenafil is superior to
he use of the VCD alone. This combination could
alvage cases of ED not responding to VCD use and
ay enhance the chances of spontaneous recovery

f erections in a subset of patients after RP. Oral
herapy (sildenafil citrate) can augment treatment
fficacy and compliance when individual therapy
s ineffective.
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