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Abstract

Radical prostatectomy (RP) represents one of the most commonly used first-line treatment modalities in men with localized
prostate cancer. One of the most feared post-surgical complications is erectile dysfunction (ED), usually caused by direct
damage to the cavernous nerves or due to neuropraxia. Penile rehabilitation is an emerging concept that was proposed to
stimulate and accelerate recovery of erectile function after RP. The goal is to improve blood flow to the penis, increasing
cavernous oxygenation and avoiding fibrosis. The most common used modalities include oral phosphodiesterase type 5
inhibitors (PDES-I), vacuum erection devices (VEDs), intracorporeal injection (ICI) therapy, medicated urethral system for
erections (MUSE), and a combination of these treatments. For those patients with severe ED, ED refractory to medical
therapy and/or seeking long term reliable results, the penile prosthesis implant remains an excellent alternative. We
conducted a broad review of post-prostatectomy ED prevalence with different techniques and the success rates of the

different therapeutic approaches.

Introduction

Prostate cancer (PCa) is the second most common cancer in
American men. According to the American Cancer Society,
about 191,930 patients will be diagnosed with PCa in the
US in 2020 [1]. Currently, radical prostatectomy (RP)
represents one of the most commonly used first-line treat-
ment modalities in men with localized PCa [2]. For the past
twenty years, functional outcomes have gained special
importance and have become the means to measure surgical
quality. One of the most concerning post-surgical compli-
cations is erectile dysfunction (ED) [3]. Post-RP ED is
related to the injury of the cavernous nerves, incomplete
nerve-sparing surgery, or neuropraxia - stretching, heat, and
direct trauma to the nerve [4]. Corroborating this idea,
previous studies have shown that erectile function (EF) can
improve during long-term follow-up [5, 6].

Some studies posit that the prevalence of ED after
robotic assisted radical prostatectomy (RARP) at 12 and

>4 Thiago Fernandes Negris Lima
thiagofernandesnl @ gmail.com

Department of Urology, University of Miami Miller School of
Medicine, Miami, FL, United States of America

Published online: 17 November 2020

24 months ranges from 10-46% and from 6-37%, respec-
tively [7-9]. In comparison, the incidence of ED after ret-
ropubic radical prostatectomy (RRP) was reported to range
from 14-82% over varying periods of time [10-16]. Other
studies compared potency, EF sufficient for intercourse, in
patients after laparoscopic radical prostatectomy (LRP) and
RRP and showed varying rates between 34.6-81% (within
1-12 months) and 33.3-72% (within 3-12 months),
respectively [17, 18]. Joseph et al. compared LRP and
RARP and showed potency rates of 36% and 46% (after
3 months), respectively [19]. These studies thus suggest
that there is minimal evidence for choosing a single
radical prostatectomy technique for the sole outcome of EF
[17-19]. Interestingly, when comparing different nerve-
sparing techniques (unilateral and bilateral sparing),
potency rates tend to favor bilateral sparing in both RRP
and RARP [20]. Studies showed potency rates within
6—-18 months after RRP ranging from 0.5-34.4% with no
nerve-sparing technique, 5.4-47% with unilateral nerve-
sparing, and 15.9-68% with bilateral nerve-sparing
[10, 16, 21-23]. In comparison, potency rates within
3-24 months after RARP ranged from 29-80% with uni-
lateral nerve-sparing and 44-93% with bilateral nerve-
sparing [7, 24-27] (Table 1). Regardless of the technique
used, bilateral nerve-sparing seems to favor increasing
potency rates after RRP and RARP.
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Table 1 Potency rates comparing RRP/RARP and differing nerve
sparring techniques.

Technique No nerve sparing Unilateral nerve  Bilateral nerve

sparing sparing
RRP 0.5%-34.4% 5.4-47% 15.9-68%
RARP - 29-80% 44-93%

EF is complex, dependent on central and peripheral
mechanisms that include spinal tracts, nerve bundles, vas-
cular compartments, and smooth muscle cells [28]. The
spinal pathways involve both parasympathetic and sympa-
thetic communication to promote and maintain a successful
erection for intercourse [28]. The pelvic plexus located in
the posterolateral wall of the prostate has been shown to be
composed of both parasympathetic and sympathetic tracts
providing autonomic innervation to the corpora cavernosa
[29]. During RP, these cavernous nerves may be transected
or damaged [29]. Nerve-sparing RP (nsRP) have provided
an amelioration in potency induction post-RP (Table 1).
Nonetheless, ED is still evident in many patients even when
undergoing bilateral nsRP, suggesting that ED is not only
attributed to nerve injury [30]. Interestingly, Mulhall et al.
[31] showed that patients undergoing bilateral nsRP may
have either arterial or venous insufficiency, proposing a
vascular component in the pathophysiology of ED. Main-
tenance of the appropriate oxygen levels in the corporal
environment has been suggested to play a role in the pre-
vention of corporal fibrosis [32]. TGF-Beta has been shown
to promote corporal fibrosis in hypoxic states through the
induction of collagen deposition in cavernosal smooth
muscle cells [33]. Vascular changes associated with RP [31]
may theoretically induce a hypoxic environment which may
cause cytokine release resulting in cavernosal fibrosis.
Additionally, previous studies advocated that neuropraxia
can cause long-term low oxygen tension state in the flaccid
penis, possibly resulting in smooth muscle apoptosis and
fibrosis [33, 34]. These irreversible changes can produce
veno-occlusive dysruption [35]. Since this cascade of events
is related to an initial nerve injury, the changes are most
pronounced with bilateral nerve damage. Therefore, the first
step in preserving EF relies on the surgical technique [29]
along with new technologies that enhance the surgeon’s
perception in the operative field [36]. After the procedure,
most patients will experience a gradual return of EF and,
although it can take over 2 years [6], few patients will return
to their baseline EF [37]. For this reason, penile rehabili-
tation has been proposed to stimulate and assist in the
recovery of EF after RP. The main goal is to restore satis-
factory EF, based on the enhancement of corpora cavernosa
oxygenation and interruption of cavernous nerve injury-
induced structural changes of the penile tissue [38]. The
most common methods used in penile rehabilitation after
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RP include oral phosphodiesterase type 5 inhibitors (PDES-
I), vacuum erection devices (VEDs), intracorporeal injec-
tion (ICI) therapy, medicated urethral system for erections
(MUSE), and a combination of these treatments [39, 40] as
summarized in Table 2. Lamentably, limitations and con-
trasting results from previous studies complicate the ela-
boration of a guideline for clinical practice. Finally, the
surgical approach to implant a penile prosthesis is recom-
mended to patients that have failed medical therapy nor are
satisfied with results and delivery routes. The objective of
this study is to conduct a broad review to evaluate the effect
and success rates of different therapeutic modalities for the
management of post-RP ED.

Management
Patient counseling and psychosocial interventions

It is important to discuss the occurrence of post-RP ED with
every candidate for RP. In addition, it is crucial to assess EF
using available questionnaires, such as International Index
of Erectile Function (IIEF) and Expanded Prostate Cancer
Index Composite (EPIC), prior to and after the procedure to
monitor EF recovery after RP. Patients should be aware that
post-RP ED can be permanent or temporary, and although
there is a tendency towards better preservation of EF with
RARP, there is insufficient evidence to support a specific
surgical technique (RRP vs RARP) that promotes better
postoperative EF recovery [41, 42]. During the preoperative
counseling, patients should also be aware of the relevant
predictors of EF recovery, such as younger age, pre-
operative EF, bilateral nsRP and all penile rehabilitation
methods. It is essential that patients are oriented that the
recovery of postoperative EF can take many years. Finally,
additional sexual changes should be clarified by the urolo-
gist, such as reduced libido, changes in orgasm, anejacu-
lation, climacturia, and reduction of penile size [38].

Peer support seems to be positively associated with
patient adherence to medical treatments for ED [43]. A
randomized controlled trial involving 189 heterosexual
couples, where the men underwent RP for PCa, showed that
partners in the peer support group had higher sexual
adjustment and used sexual aids more often when com-
paring to men in nurse counseling and usual care groups
[43]. Although the main goal of RP is oncological, for many
patients restoration of EF is as important. Psychological
factors, such as relationship quality, depression or anxiety,
are very important for the postoperative couple’s sexuality.
Canada et al. reported that sexual counseling intervention at
3-month assessment reduced overall distress among men
and increased male and female global sexual function, with
a return to baseline conditions at 6-month evaluation. As
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Table 2 Erectile function

. . Therapeutic Characteristics 3 months 6 months 9 months 13.5 months 18 months
recovery after different penile .
g .. modality
rehabilitation modalities.
PDES-1 Taladafil PRN 2230%  23%
Taladafil OaD 11.30%  24.60%
Sildenafil (Begun < 24% 51% 58%"
6 months)
Sildenafil (Begun > 30%*
6 months)
ICI Begun < 6 months 67%" 52-58%"
Begun > 6 months 30%*
VED 17%"*
MUSE 26% 55-74%  47%

“Drug-assisted erection.

men regained the confidence to engage in sexual activities,
they have reported an increase of ED treatments use from
31% at baseline to 49% at 6-month follow-up [44].

Timing to initiate penile rehabilitation

A study by Mulhall et al. [45], dividing men who started
penile rehabilitation early after RP (<6 months) from those
who had delayed (>6 months) start in penile rehabilitation,
showed significant improvement in IIEF-EF domain score
for the early group when compared to the delayed group.
Additionally, there was also an increase in the proportion of
men in the early group at 2 years after RP who had unas-
sisted erections and PDE5-I-assisted erections when com-
pared to the delayed group (58% vs 30%). Starting penile
rehabilitation within 6 months of RP may offer benefits in
improving overall EF but must be carried out in an indivi-
dualized manner to assure patient safety. More recent studies
have advocated a more precocious start of penile rehabilita-
tion, starting PDES-I as soon as the catheter is removed [46].

Therapeutic modalities
PDES5-I

As a response to sexual stimuli, nitric oxide (NO) is
released from endothelial cells in the corpus cavernosum.
NO activates guanylate cyclase to convert guanosine tri-
phosphate (GTP) into cyclic guanosine monophosphate
(cGMP). Accumulation of cGMP leads to smooth muscle
relaxation in and increased blood flow to the penis. PDE5
converts cGMP to 5'-GMP. PDE5-1 competitively inhibits
PDES, enhancing the effects of NO. The increasing levels
of cGMP in the smooth muscle cells is responsible for
sustaining an erection [47]. Common adverse effects
reported for PDES-I include headache, flushing, nasal
congestion, nasopharyngitis, and dyspepsia. Rare but ser-
ious reports of priapism have been reported with PDES-I.

Despite nerve-sparing surgical techniques, PDE5-I are
usually not very effective early after surgery, with
12-17% of responders after 6 months, because the
cavernous nerves are injured intraoperatively and can
take until 2 years to heal [48].

Interestingly, an in vivo study with rats undergoing
unilateral and bilateral cavernosal resection showed that
long-term PDES-I administration post-RP significantly
decreased the amount of smooth muscle cell apoptosis and
collagen deposition in corpora cavernosa, corpus spongio-
sum, and tunica [49]. Given that PDES5S-I administration
positively affected rats in both resection groups, this sug-
gests that ED post-RP may not be completely attributed to
acute nerve injury, but rather its chronic sequalae [49]. A
study involving patients that underwent bilateral nsRP
showed that 59% had preoperative cavernosal arterial
insufficiency and 26% had venous leakage, of which only
31% and 8% achieved functional erections 12 months post-
RP [31]. Additionally, 47% of the patients with normal
vascular status were able to achieve functional erections,
which suggests that ED pathology involves more complex
mechanisms that may be attributed in part to arterial suffi-
ciency, and not solely neurogenic etiologies [31].

Trying to elucidate PDES efficacy, Mulhall et al. [50]
performed a nonrandomized study using PDES-I in a penile
rehabilitation protocol. Men with functional preoperative
erections who underwent RP were treated early post-
operatively with oral sildenafil. Non-responders were swit-
ched to ICI and instructed to use ICI three times a week.
Only patients who presented within 6 months post-RP, who
completed the IIEF questionnaire on at least three separate
occasions after surgery, and had been evaluated for at least
18 months were included. At 18 months post-RP, men that
followed the protocol had higher rates of medication-
unassisted intercourse, mean erectile rigidity, and mean
IIEF-EF domain scores. Although this study showed
remarkable work, the authors did not use a strict definition
of EF recovery.
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More recently, Mulhall et al. took on this problem in the
REACTT trial [51]. The results of this randomized clinical
trial suggested that treatment with tadalafil once daily
(OaD) started early after bilateral nsRP for PCa may con-
tribute to EF recovery. The authors observed that men
receiving tadalafil OaD (22.3%) had achieved ‘“back-to-
baseline” IIEF-EF twice as often when compared with
tadalafil PRN (11.8%) and placebo (7.8%). Unfortunately,
this difference was eliminated after the drug-free washout
period. Following the 3 months of open label treatment with
tadalafil OaD, the number of men with EF recovery had
almost doubled in all 3 groups. These results indicate that
treatment with tadalafil OaD started early after nsRP
improved drug-assisted EF, but had no effect on unassisted
EF following treatment cessation after 9 months.

Vacuum erection device

Vacuum devices provide negative pressure to the penis,
creating a passive engorgement of the corpora cavernosa.
Men are advised to use a constrictor ring placed at the base
of the penis to retain blood within the corpora. Studies in
rats undergoing cavernous nerve injury demonstrated that
VED therapy encourages EF recovery after RP acting on the
preservation of both smooth muscle and endothelial integ-
rity via anti-hypoxia, anti-apoptosis, and antifibrotic
mechanisms [25]. In another study, Raina et al. [52]
assessed 109 patients who developed ED after nsRP, and
showed that 80% of patients that began early use of VED
could have sexual intercourse, with a 55% sexual satisfac-
tion rate. After 9 months, 17% of men had spontaneous
erections sufficient for vaginal intercourse, compared to
10% of men in the control group [52]. Recently, Basal et al.
randomized more than 200 patients treated with RARP to
VED, PDES5-I alone, VED and PDE5-I, or placebo [53]. It
was demonstrated that PDES-I or the combination of PDES-
I and VED were the only modalities able to increase EF
recovery after surgery. Conversely, VED as single therapy
failed to show improvement in postoperative EF recovery.
These results were limited by a small sample size and by the
heterogeneity in preoperative characteristics, where a sig-
nificant proportion of the subjects had ED before surgery.
An additional benefit that may result with daily use of a
VED is the preservation of penile length after RP [54], as
some studies suggest that no penile rehabilitation therapy
may result in up to a 2 cm penile length reduction [54]. The
most common side effects of VED are mild and include
numbness, pain, penile bruising, or petechiae. The use of
the correct negative pressure should avoid most of these
side effects. Men may also complain of lack of spontaneity
and the sensation of a “cold” penis [54]. Other rare com-
plications such as leg spasms, testicular migration, and
urethral varicosities/bleeding have been reported [55].
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ICI therapy is an important therapeutic option for men with
ED. After administrated, the ICI stimulate relaxation of the
corpora cavernosa smooth muscle to induce an erection
[56, 57]. The most common administered drugs are phen-
tolamine, prostaglandin E1 (PGEL), and papaverine. Phen-
tolamine is an alpha-adrenergic antagonist that causes a
decrease in peripheral vascular resistance and vasodilatation
[58]. PGEl is an endogenous prostaglandin that elicits
cAMP production and thus decreases the influx of calcium
within the penile vascular smooth muscle, leading to
relaxation of trabecular smooth muscle, arterial dilation,
blood entrapment and erection [59]. Papaverine is a direct-
acting smooth muscle relaxant, causing the non-selective
inhibition of PDE enzyme and direct inhibition of calcium
channels [60]. Among the benefits of ICI, it should be noted
that it does not involve irreversible procedures or the use of
devices and has reproducible erection responses with tol-
erable side effects. Despite many advantages, some studies
report a 11-31% drop-out rate, especially due to pain (11%)
and lack of efficacy (9.7%) [61, 62].

Penile rehabilitation with ICI was initially performed by
Montorsi et al. in 1997 [63]. Patients were given ICI of
alprostadil three times per week for 6 months and compared
to patients without injections. 67% of men that received ICI
reported spontaneous erections sufficient for intercourse,
while 20% of men in the control group had spontaneous
erections. Mulhall et al. [50] also evaluated men that
received penile rehabilitation with ICI and compared them
to men who did not follow the protocol. The authors
described an increase in the proportion of men who were
able to have intercourse without the use of medication (52%
vs. 19%, respectively); mean erectile rigidity (53 £21% vs.
26 +43%, respectively); mean IIEF-EF (22 +6 vs. 12 + 14,
respectively); and response to ICI (95% vs. 76%, respec-
tively) at 18 months post-RP.

ICI should be used between 4 and 10 min before inter-
course and its effects will last for ~2 h after the injection
[64]. Before starting the treatment, men should be counseled
about possible side effects and complications of ICI. The
most feared side effect is having prolonged and painful
erections, also known as priapism (1-5%) [62]. Patients
should be oriented to seek immediate medical assistance in
this situation. Other possible side effects include corporal
fibrosis (2%, papaverine), hypotension and tachycardia
(phentolamine) [65], and penile pain [66—68].

Intraurethral therapy with alprostadil suppository
The most common drug used in this modality is called

medicated urethral system for erections (MUSE) and
involves the formulation of alprostadil (PGE1) into a small
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intraurethral suppository that can be inserted into the ure-
thra. As previously described, PGE1 acts by increasing the
cAMP level and oxygenation by promoting blood flow [59].
At first, MUSE was used to treat males with organic ED and
presented decent efficacy, with 69% of men achieving
satisfying erections, compared to 11% of patients in the
placebo group [69]. Currently, the only available rando-
mized study investigating MUSE for penile rehabilitation
compared MUSE with daily sildenafil in 139 patients and
showed no difference in EF one year after RP [70].
Unfortunately, this study did not have a placebo or no-
treatment group, impairing proper analysis and comparison
with other methods of penile rehabilitation. Raina et al. [71]
also studied MUSE therapy in 91 men after bilateral nsRP.
A total of 56 men were treated with MUSE while the
remaining 35 patients received no ED treatment. After
6 months, 37% more men receiving MUSE achieved erec-
tions sufficient for intercourse. Also, men in the treatment
group had higher Sexual Health Inventory for Men (18.9)
when compared to the control group (15.8). Once more, a
flaw in the design with improper randomization precluded
an unbiased analysis. Furthermore, there was a 32% drop-
out rate in the MUSE group due to lack of efficacy, reduced
sexual interest and adverse effects.

The most common adverse events of MUSE are local
pain (29-41%), dizziness - possibly associated to hypo-
tension (1.9-14%), penile fibrosis, priapism (< 1%), urethral
bleeding (5%), and urinary tract infections (0.2%); the last
two related to the mode of administration [72].

Penile implant

Penile prosthesis is the most effective therapeutic modality
for severe and/or medically refractory ED and provides
reliable, on-demand erections, and high satisfaction rates
[73-75]. Globally, between 2005 and 2012, more than
63,000 penile implants were performed, with ~85.9% of
penile implants performed within the United States. The
two most reported indications for the surgery were organic
ED (23.7%) and post-RP ED (21.2%) [76]. Although a high
number of penile prostheses were performed due to post-RP
ED, only a small amount of post-RP patients would proceed
with penile implant. In the state of Florida, between 2006
and 2015, only 4.9% patients with PCa treated with RP
underwent subsequent prosthesis. The mean time from RP
to prosthesis was 2.6 years [77]. Worldwide, however, the
rate of penile prosthesis implantation after RP was even
lower, varying from 0.8 to 1.9% [78, 79]. Since the
recovery from neuropraxia after nsRP is time dependent,
penile prosthesis implantation for post-RP ED is usually
delayed for at least 1 year following the procedure [79],
justifying the elevated mean time between RP and the
penile prosthesis implant. A study by Tal et al. [79]

evaluating predictors of penile prosthesis implant found that
men who had RP for Ca, were of a younger age, African/
American/Hispanic race, unmarried, and living in a geo-
graphic region other than the Northeast were more likely to
proceed with penile prosthesis implantation.

The two currently available types of penile prostheses
include malleable and inflatable devices (2- and 3-piece).
The malleable device requires a less invasive procedure (no
reservoir or pump) and results in a rigid penis, which may
be manually concealed by bending the penis when desired
[80]. The 2-piece inflatable prosthesis can be an interesting
option among patients who are at high-risk of complications
with reservoir placement, besides being easier to manip-
ulate. The 3-piece inflatable devices are usually preferred
due to the more “natural” erections obtained and excellent
rigidity, besides mimicking the flaccid state of the penis, but
require higher manual dexterity [80]. Additional attention
should be given to the reservoir placement when performing
the 3-piece inflatable prosthesis implant in patients with
history of RP. The reservoir is usually placed in the space of
Retzius, but if the space of Retzius is obliterated due to
previous pelvic surgery, the reservoir may be placed in the
submuscular space, anterior to the transversalis fascia, using
a separated incision or through the inguinal ring [81-83].
Also, retroperitoneal placement of the reservoir can be an
option for specific cases when the abdominal wall condition
precludes the conventional sites [84, 85].

Satisfaction after a penile prosthesis implant is as high as
80% even when considering all functional aspects of the
device, such as inflation, deflation, and rigidity [75]. Other
studies reported satisfaction rates with malleable prostheses
higher than 90% and slightly higher with inflatable devices
[86]. Despite the need for psychological and sexual adap-
tation after the penile prosthesis implant, patients experi-
ence a marked improvement in EF with elevation of libido.
Fear regarding the maintenance of an erection during sexual
activities is remarkably soothed. In addition to an increase
in the regularity of sexual activity and sexual satisfaction,
there is also an improvement of mood and anxiety [87],
showing the psychological importance of EF to the patient.
The most important factors contributing to high level of
satisfaction are rapid generation of erection, consistently
optimal rigidity, minimal rate of postoperative complica-
tions, ease of concealment, cosmetic outcome, device
function, ease of use, and partner acceptance [88].

The two most important complications of penile prostheses
surgery are mechanical failure and infection [89]. Several
improvements of the 3-piece prosthesis resulted in mechanical
failure rates of <5% after 5 years of follow-up [75, 90, 91].
Also, surgical techniques that decrease contact with the
patient’s skin associated with proper antibiotic prophylaxis
reduced infection rates to 2-3% with primary implantation in
low-risk patients and high-volume centers [88, 90-94].
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Additionally, this therapy requires the ability to grasp
and visualize the penis for appropriate use; therefore
either the patient or the partner needs to have a certain
degree of hand dexterity for this therapeutic option to be
effective [95]. For men lacking such manual dexterity, a
malleable penile device can be offered due to its simpler
operability [80].

Penile rehabilitation suggestions

Given that age and baseline EF play a critical role in
achieving successful penile rehabilitation [96], it is impor-
tant to establish a preoperative EF baseline to assess which
treatments to offer.

For patients with normal preoperative EF, urologists
should consider minimally invasive penile rehabilitation
protocols such as concomitant use of PDE5-1 and VED as
first-line options [97]. More invasive procedures such as ICI
and its combination with VED should be offered as second
choices [46]. It is important to note that since PDES-I are
the least invasive method, they can be used as early as
catheter removal [46, 97]. Due to their more invasive nat-
ure, VED and ICI should be started one month after the
surgery [63, 98, 99]. The goal for rehabilitation is for the
patient to obtain reasonably frequent erections. Therefore,
we recommend the penile rehabilitation frequency of at
least 3 times a week.

Patients with preoperative ED should be closely mon-
itored after surgery and managed more aggressively.
Therefore, ICI can be considered as a first-line option for
penile rehabilitation. For men that failed penile rehabilita-
tion measures, or with severe preoperative ED, the penile
implant should be offered as an option given their positive
success rates [73-75]. Since recovery from neuropraxia is
time-dependent, men with undetectable postoperative PSA
are candidates for surgery after 1 year [79].

Novel therapies such as shock wave therapy and platelet
rich plasma injections should be offered as experimental
modalities inside clinical trials. Additionally, due to poor
results, we do not offer intraurethral suppository as part of
penile rehabilitation therapy [100].

Conclusion

ED is a reality for men in the post-RP follow-up, with a
prevalence ranging from 10-82%, and this complication
should be addressed in preoperative counseling. The best
outcomes for the management of post-RP ED combines
adequate pre- and postoperative care, psychosocial sup-
port and refined surgical technique, but there is still not
enough evidence to support RARP over RRP. One sig-
nificant obstacle for postoperative care is the lack of a
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standardized and objective definition to accurately
determine baseline EF and postoperative ED. This makes
it challenging to tailor treatment, manage expectations,
and monitor progress in men who suffer from post-RP
ED. Nevertheless, treatment remains unquestionably
superior to no intervention, and the maintenance of ade-
quate blood flow to the penis regardless of the chosen
treatment should be the focus. Urologists should consider
the use of minimally invasive penile rehabilitation pro-
tocols such as concomitant use of PDES-1 and VED as
first-line options, with the more invasive procedures such
as ICI, intraurethral suppository, and penile implant being
second-line choices. The process of rehabilitation should
be initiated as early as catheter removal or during the first
month post-RP. Urologists should expect that patients
with previous normal EF will spontaneously recover EF
in 22% of cases. When choosing treatment, patients can
expect 25% recovery in EF within the first 9 months with
PDES-1I, a wide range of 25-75% after 2 years with
PDES-I or with VED, and 67% with ICI. Although
MUSE did not show significant difference when com-
pared to PDE-5 inhibitors, the drop-out rate was con-
siderably higher (30%). Additionally, psychological and
sexual counseling has shown additional improvements
and increased adherence for rehabilitation and treatment
strategies of post-RP ED. For those patients with poor
preoperative EF, non-responders, and those with non-
nerve sparing intervention, the penile prosthesis implant
remains a long-term, highly satisfactory intervention.
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