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INTRODUCTION

The vacuum erection device (VED) is the oldest therapy used
for male sexual function among all approved modalities. It was
introduced for erectile dysfunction (ED) nearly 150 years ago,
cleared by U.S. Food and Drug Administration in 1982 and
adopted by American Urological Association (AUA) in 1996 as a
standard of care.' Significant amount of clinic evidence has
proven the effectiveness of VED for ED since the early 1980s.
Patients’ satisfaction rates varies from 27% to 92%." Since intro-
duction of phosphodiesterase type 5 inhibitor (PDE5i) for ED
after 1998, the role of VED in sexual medicine has changed sig-
nificantly. Compared to PDES5i, only 33% of patients prefer
VED for ED due to its inconvenience.” The effect of VED
requires a constrictive ring to maintain erection for penetration];
which can be uncomfortable and possibly painful during ejacula-
tion. Good dexterity is also required to use devices. However,
this cumbersome, yet time-tested modality has persevered and
has also found new indications in sexual medicine in the PDES5i
era. This expert opinion is to summarize current use of VED in
sexual medicine. Studies published in English from the Medline
PubMed search are included.

VED for Penile Rehabilitation After Radical
Prostatectomy

The concept of penile rehabilitation after radical prostatec-
tomy (RP) was introduced to our clinic practice more than
20 years ago. Despite the controversial effect of current rehabili-
tation strategies in improving recovery of spontaneous erection,
VED is one of the leading modalities adopted for penile rehabili-
tation.” VED therapy can create multiple erections daily without
need for intact cavernosal nerves, a benefit versus PDFEis. The
mechanism of VED for penile rehabilitation was previously
reviewed.” By periodically increasing in oxygenated blood flow
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into corporal cavernosa, VED therapy activates anti-apoptotic
and anti-fibrotic process and potentially preserves veno-occlusive
mechanisms.” A most recent study showed that activating or
mobilizing endogenous stem cells in cavernous tissue plays a lim-
ited role, if any.” Further studies are warranted to explore what
triggers the cascade reaction with VED to preserve cavernous
tissues.

Available clinical evidences are reviewed recently and support
the role of VED for penile rehabilitation.” To determine if VED
has beneficial effects on preserving penile length after RP, a ran-
domized controlled trial (RCT) demonstrated that daily VED
use for 9 months resulted in a 28% decrease in self-reported sub-
jective losses of penile girth and length compared to the control
group (35% vs 63%). There was also an association between
VED use and earlier ability to have intercourse. However, the
recovery of natural erection was about the same with 32% in
VED group compared to 37% in control group.® A small pro-
spective study followed men treated with VED for 90 days fol-
lowing RP. Ninety two percent (36/39) of men had preservation
of stretched penile length (SPL) with VED use.” Another RCT
looked at the effect of early (1 month after RP) vs late interven-
tion (6 months post-operative) with VED for 10 min/day. The
early intervention group had preserved penile length (+0.6 cm)
versus loss of penile length (-1.8 cm) in the late group. The Inter-
national Index of Erectile Function (IIEF) scores were signifi-
cantly higher in early VED use group than late VED use group
at 3 months and 6 months.” However, long-term benefit for
recovery of spontaneous erection was not established. Addition-
ally, another RCT assigned 23 men to either a combination ther-
apy of tadalafil 20mg, 3 tme/week + VED for 10 min/day,
5 days/week or a control group receiving tadalafil only 1 month
following a nerve-sparing RP. These patients were followed for
12 months. The IIEF-5 scores for the combination group
was significantly higher than tadalafil only group at 6, 9, and
12-month follow-up. There was 92% successful vaginal penetra-
tion in combination group vs 57% in tadalafil only group and
92% successful orgasm in combination group vs 29% in tadalafil
only group at 12 month follow-up.’

Due to small sample size and short-term follow up, the qual-
ity of these studies is questionable. The penile size preservation is
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more assuring than recovering of nature erectile function with
VED. Further RCTs with large sample sizes, multi-center nature
and longer follow up may provide better evidence to guide our
practice. For now, VED will continue to serve as one of the lead-
ing modalities for penile rehabilitation after RP for potential ben-
efits mentioned above with minimal, if any, risks for our patients.

VED for Peyronie’s Disease

For patients with Peyronie’s disease, VED has been studied as
both a primary treatment option and adjunctive therapies with
intralesional injection or surgical treatment.” A case series of 31
men with PD used VED as their primary therapy for 3 months.
About 35% of men experienced more than 0.5 cm length
increase and 68% of patients reported a reduction in curvature
by 5-25 degrees.'” A most recent study published in 2020, retro-
spectively looked at 20 men with PD who used VED for at least
10 minutes twice daily and 33 men with PD who did not use
VED. Patients were followed for 14 months. All 20 men with
VED use had a significant improvement in penile curvature with
a mean improvement of 23° while only 9 of 33 untreated
patients had an improvement in curvature, with a mean improve-
ment of 3.6°. The VED use group had statistically insignificant
improvement in scores of Sexual Health Inventory for Men
(SHIM). However, the untreated group had statistically signifi-
cant reduction in SHIM score."'

Regarding VED as an adjunctive therapy, an early case series
looked at patients with severe PD and penile shortening who
used VED following circumferential tunical incision and circular
venous grafting. Patients with 6 month postoperative VED usage
experienced an increase in penile length of 5.1 cm compared to
2.5 cm in patients without VED use.'” These results were not
statistically significant due to the small sample size. Another
study used VED after plaque incision and saphenous vein graft-
ing. 22 patients with adequate follow-up for at least 3 months
had an average mean length increase of 2.1 cm.'” VED was also
used as a concurrent therapy with collagenase Clostridium histo-
lyticum (CCH) injections. A study followed 53 men with PD
who underwent twice-daily use of VED along with CCH injec-
tions. Patients had an average length gain of 0.4 cm, which was
statistically significant. They also had an improvement in penile
curvature by a mean of 17.36°."*

Lacking controls and retrospective nature of VED studies
for PD either as primary or adjunctive therapy make it
impossible to know whether any improvements are related to
VED use or purely due to nature course of the disease or the
effect of primary therapies. The study related to the mecha-
nism of VED therapy for PD is also limited. In an animal
model with TGF-8; plus sodium tetradecyl sulfate induced
PD, VED therapy was found to preserve smooth muscle,
decrease collagen and reduce fibrosis via decreased TGF-g,
expression.'” Further studies are necessary to provide in
depth scientific evidence to understand the benefit, if any, of
VED for patients with PD.
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VED and Penile Prosthesis

Penile size has been a concern for many patients and implant
surgeons. Few studies evaluated the use of VED to improve the
penile size in men undergoing penile prosthesis placement. The
earliest such study was a phone survey of 12 men who had been
utilizing VED following penile implants and found that 11 of the
12 patients reported improved erectile rigidity and girth when
using the VED concomitantly.'® Another prospective study inves-
tigated VED use after penile implant for PD as part of post
implant rehabilitation in 145 patients. There was significant
reduction of residual curvature and improvement of IIEF-5
scores.'” A third study looked at the VED use preoperatively for at
least 10-15 minutes/twice daily for a minimum of 3 months in 13
men with severe corporal fibrosis. VED appeared to soften corpo-
ral fibrosis and facilitate placement of penile prosthesis. Patients
also had a mean increase of SPL of 0.92 cm after penile implants
compared to preoperative lengths.'® Lastly, a study randomized
51 patients to 10-15 minutes daily VED use preoperatively versus
no pre-op interventions and found that daily VED for at least 1
month led to a statistically significant increase of SPL by a mean
of 0.8 cm compared to the control group.'”

Despite limited studies, VED use prior to penile prosthesis
implantation has become a common practice by many implant
surgeons, particularly for patients with known penile fibrosis.
VED use after penile implantation are less likely to be offered,
partly because many surgeons believe penile implants meet most
patients’ needs already. Regardless surgeons’ preferences, scien-
tific evidence is not robust either ways and further quality studies
are necessary.

VED After Posterior Urethroplasty

Both pelvic fracture-related urethral injury (PFUI) and surgi-
cal repair with urethroplasty can cause ED. Even with nerve pro-
tective surgical technique during urethroplasty, the incidence of
postoperative ED in these patients ranges between 20% to
80%.” An interesting study looked at 78 PFUI patients with
ED after primary posterior urethroplasty who were treated with
either VED plus tadalafil or tadalafil only. Patients in the combi-
nation group were instructed daily use of VED without a con-
striction ring for 10 min twice a day and tadalafil 10 mg once
every other day for 6 months. The patients in monotherapy
group were treated with tadalafil 10 mg once every other day for
6 months. The study showed that VED plus tadalafil therapy sig-
nificantly improved penile length compared to tadalafil only
treatment (0.4 £ 0.9 vs —0.8 £ 0.7 cm). IIEF-5 and Quality of
Erection Questionnaire scores were significantly higher in com-
bination group compared to tadalafil only group. More patients
in combination group than tadalafil only group were able to pen-
etrate (58.3% vs 45.2%). Another interesting finding was that
patients in the combination therapy group had markedly

. 20
improved testosterone levels.

This is the first and currently only study using VED com-
bined with tadalafil to treat ED after PFUI and urethroplasty.
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Obviously, the non-randomized nature with potential patient
selection bias and no long-term follow up are the limitations of
the study. Nevertheless, this study will stimulate future interests
for clinical trials to look at the role of VED after urethroplasty
for patients with PFUI.

VED for Subjectively Short Penis

Most men with subjectively small penis have a normal phallus
and are likely to have some form of body and/or penile dysmor-
phic disorder and should be reassured that their penises are nor-
mal. Invasive procedures should be avoided in these patients. In
patients with subjectively short penis, VED was evaluated to
improve penile length. A prospective study of 37 sexually active
men with SPL < 10 cm were treated with VED for 20 minutes/-
day, 3 times/week, for 6 months. Mean penile length increased
was about 0.3 cm (from 7.6 cm to 7.9 cm), but was not statisti-
cally significant. Patient satisfaction rate was only 30%.""

Clearly, VED is not an effective method for penile elongation
with subjective short penis. Physicians should inform patients
with subjective short penis that VED may only provide psycho-
logical satisfaction for some men.

VED for Female Sexual Dysfunction

The concept of vacuum therapy was also tested to treat
female sexual dysfunction (FSD). A clitoral vacuum device
was FDA cleared more than 20 years ago.”” The battery
-powered device is placed over the clitoris and a gentle vac-
uum is created by activating the pump. This causes blood
flow to increase with clitoral engorgement and ultimately
improve arousal in women with FSD. The patient can adjust
the vacuum level and the time during use. The only pub-
lished study looked at the changes of sensation, lubrication,
orgasm and sexual satisfaction in 12 normal volunteers and
20 women with FSD. The study showed that 90% of
patients with FSD and 58% of normal volunteers reported
that their sensation was greater with the use of the device
than without using the device. About 80% of the FSD sub-
jects and 33% of normal volunteers reported increased lubri-
cation. About 55% of the FSD subjects and 42% of normal
volunteers reported an increased ability to achieve orgasm.
Finally, 80% of the FSD subjects and 25% of normal volun-
teers reported that device use resulted in increased sexual sat-
isfaction.”” These results are very encouraging not only for
patients with FSD, but also for women without complaints

of FSD.

Paucity of effective treatment for disorders related to FSD
is the key obstacle for physicians to provide best care. Even
though VED is tested for arousal disorder with encouraging
results, it is impossible to give recommendation based on 1
study published more than 20 years ago. Quality studies are
necessary to confirm effectiveness of female specific VED for
FSD.

Wang

CONCLUSIONS

Research into the penile pathophysiologic changes with VED
therapy and clinical outcomes for various conditions are ongoing.
Clinical evidence related to the new roles of VED in sexual medi-
cine will continue to evolve. Readers should understand that there
are many VED models on the market and no standard treatment
protocols have been validated for any particular disorders with
VED therapy. Therefore, high quality studies are lacking and
accurate interpretation of available data are difficult. Since current
clinical evidences have not met the scientific needs to guide our
practice, for now, physicians will have to use their own judgement
and adopt shared-decision making with their patients when con-
sidering VED for a specific condition. Nevertheless, VED therapy
showed promising benefits in most studies for various disorders
and has proven to be very safe. We believe it will continue to play
an important role in contemporary sexual medicine.
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