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Abstract

Purpose of Review After radical cystoprostatectomy, patients often develop erectile dysfunction refractory to first- and second-
line treatments. In this review, we summarize and analyze the literature describing the technical considerations and outcomes of
penile implant surgery in bladder cancer patients with history of radical cystectomy and urinary diversion.

Recent Findings Penile prosthesis surgery in patients after radical cystectomy and urinary diversion has been infrequently
described in the literature. Recent studies have shown that the three-piece inflatable penile prosthesis can be placed safely after
significant prior intraabdominal surgery due to the development and refinement of several techniques to place the reservoir.
Further studies are needed to objectively determine the impact of penile prosthetic surgery on functional outcomes in this
historically undertreated yet increasingly significant patient population.

Summary As health-related quality of life outcomes continue to gain increasing importance after radical cystectomy, urologists
should offer motivated bladder cancer survivors the inflatable penile prosthesis as the treatment of choice for refractory erectile
dysfunction due to its safety and unmatched ability to restore erectile function.

Keywords Cystectomy - Erectile dysfunction - Penile prosthesis - Urinary diversion - Bladder cancer - Quality of life -

Survivorship

Introduction

After extirpative treatment for bladder carcinoma, many pa-
tients will develop erectile dysfunction (ED) refractory to con-
servative treatment options [1, 2]. In those patients, penile
prosthetic surgery has long been considered the gold-
standard treatment option.

Due to improvements in overall survival, health-related
quality of life outcomes such as ED have gained increasing
importance in the comprehensive treatment of patients with
bladder cancer [3]. Despite this, penile prosthetics continue to
be underutilized and seldom described in this unique but prev-
alent patient population [4]. Considering this deficiency, we
review the contemporary literature and share our own clinical
experience over the past 30 years treating erectile dysfunction
after radical cystoprostatectomy (RC) and urinary diversion.
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Materials and Methods

We performed a PubMed literature search to obtain all
peer-reviewed articles published in English describing
technique and outcomes of penile implants in patients
with bladder carcinoma as well as contemporary articles
describing outcomes of penile implants in patients with
significant abdominal surgery or fibrosis. Lastly, we also
reviewed our own clinical experience over the past
3 decades.

Patient Selection, Preoperative Counseling,
and Perioperative Care

After RC, ED should be identified and treated purposefully.
Providers should discuss all available treatment options,
including definitive prosthetic repair and start patients on
customized treatment pathways that take into account pa-
tient goals and anticipated response to therapy. Patients with
mild to moderate ED are offered first- and second-line treat-
ment options including oral 5-phosphodiesterase inhibitors,
intracavernosal vasoactive medications, and the vacuum
erection device. In our experience, response to medication
tends to be variable in this patient population and is
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dependent on several patient specific factors including age,
comorbid conditions, preoperative erectile function, and
history of nerve-sparing RC. In subsequent follow-up, pa-
tients are closely monitored for treatment success after ini-
tiating therapy. The inflatable penile prosthesis (IPP) is of-
fered to patients who fail to respond to medications or to
those who desire upfront definitive repair.

During consultation, risks of device implantation includ-
ing infection, mechanical failure, and injury to adjacent
structures, including urinary diversion, is included in pre-
operative counseling and consent. A careful review of the
patient’s surgical history, including details of the RC such as
surgical approach (robotic versus open), type of urinary di-
version, stoma location, and location of diversion bowel
segment is essential to minimize the risk of intraoperative
and reservoir-related complications.

Before surgery, providers should adhere to institutional
and implanter specific preoperative protocols. On the day of
surgery, irrigation of continent diversion, hair removal, and
isolation of the stoma using sterile dressings is performed
prior to skin preparation and incision. Patients are given
broad spectrum intravenous antibiotics for prophylaxis de-
pending on surgeon preference and based on regional
antibiograms. A closed suction drain is placed in all patients
and removed on postoperative day one. Overnight catheter
drainage is used in patients with neobladder and continent
cutaneous urinary diversion.

Implant Selection

While there is a role and indication for each type of penile
implant, we feel that in the bladder cancer survivor, the three-
piece inflatable device is the ideal choice. Nevertheless, we
acknowledge the role of other devices in patients with history
of significant intraabdominopelvic surgery and briefly review
the experiences of others using semi-rigid and two-piece in-
flatable devices.

The Semi-Rigid (Malleable) Prosthesis

In the modern era, the role of the semi-rigid implant is limited
and should be used in select situations such as salvage proce-
dures, patients with significantly limited manual dexterity, or
when inflatable devices are not available due to geographical
or economic constraints [5, 6]. Although these devices can be
placed easily with a very low risk of infectious complications
or injury to adjacent structures, they are limited by lack of
rigidity and flaccidity, limited functionality, and the long-
term potential for erosion of the cylinder. A review of the
contemporary literature found only one series describing out-
comes of semi-rigid devices after primary placement in pa-
tients after treatment for genitourinary malignancy [7]. We
feel that this paucity of data is consistent with the overall
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decline in the use of this implant as a primary device when
inflatable devices are available as shown in several statewide
and national analyses of penile prosthesis utilization [8, 9]. In
regions where inflatable devices are not available, there is
undoubtedly a continued role for malleable penile implants.

Two-Piece Inflatable Penile Prosthesis

Despite low rates of mechanical failure and high patient satis-
faction, the two-piece inflatable device now represents a small
fraction of devices being implanted [10]. During develop-
ment, the objective was to produce a device that could simpli-
fy implantation and overcome the challenges and danger of
blind reservoir placement in patients with history of pelvic/
abdominal anatomy by combining the reservoir and cylinders
into a single self-contained unit. After its introduction, im-
planters began to realize that the two-piece design was prone
to disadvantages including auto inflation, spontaneous defla-
tion, lack of rigidity, and the need for longer corporotomies
when compared to three-piece devices [10, 11]. Despite this,
the two-piece device has demonstrated favorable outcomes
and high satisfaction rates as nicely summarized by two re-
cently published reviews [10, 11]. These studies also included
discussions of the ideal surgical candidate for two-piece de-
vices which included patients with solid organ transplants,
limited dexterity, as well as those with history of RC and
urinary diversion.

While the two-piece device has proven itself as a reliable
and effective treatment for ED, many high-volume implanters
have abandoned this device in favor of placing three-piece
inflatable implants due to several safe and reproducible tech-
niques for alternative reservoir placement in patients with
challenging anatomy including those who have undergone
RC. While a randomized trial comparing outcomes of two-
piece and three-piece devices could identify differences be-
tween outcomes, complications, device survival, and satisfac-
tion, it has been our experience, and the experience of others
in the field, that the three-piece device is superior to its two-
piece counterpart in its ability to restore dynamic penile func-
tion and is the implant of choice in patients after RC and
urinary diversion. Nevertheless, the two-piece remains an at-
tractive choice for implanters who have less experience with
ectopic reservoir placement techniques.

Three-Piece Inflatable Penile Prosthesis

The three-piece IPP has long been considered the gold-
standard treatment option for medication refractory ED.
Despite this, population-based studies suggest that the IPP is
rarely offered to patients after RC despite high rates of ED [4].
This disparity is due in large part to the assumed challenge of
reservoir placement due to significant postsurgical fibrosis
and potential for injury to urinary diversion, a concern
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reinforced by small case reports describing injury and erosion
of reservoirs into urinary diversion [12—14]. Fortunately, re-
cent studies have dispelled these assumptions and shown that
three-piece devices and prosthetic balloons can be placed safe-
ly in patients with history of significant abdominal and pelvic
surgery, including those patients that have undergone solid-
organ transplantation, pelvic radiation, and RC and urinary
diversion [15-17].

Based on the findings of these studies, as well as those
describing alternative reservoir placement, three-piece inflat-
able penile implants should be offered as the implant-of-
choice to patients that desire reliable restoration of erectile
function. In the subsequent sections, we discuss nuances of
surgical technique and our personal experience with outcomes
of these devices in bladder cancer survivors.

Surgical Approach: Infrapubic Versus Penoscrotal

While it has been our preference to utilize the infrapubic ap-
proach, IPP implantation should proceed through the ap-
proach that the operating surgeon is accustomed to. As
Palmisano et al. nicely presented in their review of both ap-
proaches, the infrafubic and penoscrotal approaches are safe,
effective, and result in high rates of patient satisfaction [18].
While studies have shown the merits of each approach, sur-
geons should be well-versed in both incisions if unexpected
challenges are encountered.

We feel that the infrafubic approach is particularly advanta-
geous in patients with NB and urinary incontinence who either
have an artificial urinary sphincter (AUS) or are considering
one. When the IPP is placed through an infrafubic incision
and dilation is done as close to the dorsal aspect of the tunica
albuginea as possible, we believe that that there is more of a
cushion of corpora cavernosa between the urethral cuft and the
penile prosthesis which may reduce the compression of the
urethra when both devices are present. This hypothesis is sup-
ported by our long-term institutional data which showed no
increase rate of AUS complications in patients with history of
RC and urinary diversion when both devices were placed [19].

Reservoir Placement: Considerations
and Complications

After RC, reservoir placement in the Space of Retzius (SOR)
can be challenging due to significant fibrosis, adhesions, pos-
sible translocation of bowel, and urinary diversion in this
space. As such, reservoirs should be placed in an alternative
location based on a familiarity with different surgical ap-
proaches for RC and urinary diversion and implanter prefer-
ence. Several techniques and locations have been described in
patients with history of major abdominal surgery which are
supported by studies that show minimal complications after
long term follow-up as discussed below.

Over the last 35 years, our standard location for prosthetic
reservoirs in patients after radical pelvic surgery has been the
lateral retroperitoneum accessed through a counter-incision me-
dial to the iliac crest as shown previously from our institution
[14]. This technique is analogous to that of a Gibson incision, an
approach to the extra peritoneal space familiar to many urolo-
gists. During that time, there have been minimal complications
related to adjacent organ injury, no instances of reservoir erosion
into adjacent intestinal or vascular structures, no complaints of a
visible or palpable bulge from the reservoir, and no cases of
tubing entanglement causing device malfunction. This location
was also studied by Hartman et al. who describe a similar en-
couraging experience [20]. Laterality of reservoir placement is
primarily dependent on diversion type. In patients with
orthotopic neobladder urinary diversion, the reservoir can be
placed safely in the right or left retroperitoneal space. In patients
with continent cutaneous urinary diversion or ileal conduit, our
preference is to place the reservoir in the space contralateral to the
stoma (typically in the left lateral retroperitoneum). This space
also has the added benefit of allowing for easy interrogation of
the reservoir in the event that removal or revision is required. A
contemporary comprehensive analysis of over 1000 cases of this
technique is in preparation.

While our preference has been to utilize the lateral
retroperitoneum, we also acknowledge the success of others
who have described alternate techniques and locations for
reservoir placement in patients with history of RC and urinary
diversion. Kim et al. recently presented a case report describ-
ing their technique for preperitoneal IPP reservoir placement
accessed through an incision made lateral to the umbilicus in a
patient with orthotopic continent diversion [21]. Interestingly,
Cappocia et al. recently described their experience, which in-
cluded 3 patients with history of RC, using the “modified
Jorgenson scissors technique” to place reservoirs in the SOR
despite prior pelvic surgery [22]. While these techniques are
certainly feasible and undoubtedly effective, the ectopic loca-
tion that is most broadly used is submuscular placement in
which reservoirs are placed in the anatomic space between
the rectus abdominis and transversalis muscle [23e, 24¢]. In
order to minimize a visible and palpable bulge, both prosthetic
manufacturers introduced low profile reservoirs. Despite the
widespread adoption of various forms of this technique and
excellent functional outcomes, only a small number of pa-
tients with prior cystectomy were included in available case
series. As such, studies of reservoir placement anterior to the
transversalis fascia in patients after RC are limited and further
study in this specific subset of patients is needed to better
appreciate outcomes in patients postcystectomy. This is
particularly relevant in light of the recent multicenter
study from Hernandez et al. which reported on complica-
tions of alternative reservoir placement which include flu-
id leak, reservoir-induced abdominal pain, reservoir tub-
ing torsion, and a palpable bulge [25].
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A fundamental component of successful prosthetic implanta-
tion is consistency and confidence and, as such, implanters should
choose a strategy for reservoir placement that they are most com-
fortable performing and have had previous success with.

Artificial Urinary Sphincter: Safe to Combine?

Both devices can be safely implanted in patients with ED and
bothersome urinary incontinence after orthotopic continent
urinary diversion without an increased risk of infectious or
mechanical complications. As other experts have discussed,
there is no doubt that the penile prosthesis can impact the
vascularity of the urethra so patient selection and counseling
is key to minimize the risk of erosive complications [26]. In
patients in whom an AUS is already present, proximal corpo-
ral dilation should be done carefully and with the expectation
of encountering a step-off once the cuff is encountered.

In reviewing our contemporary experience of patients
with both the AUS and IPP, 39 patients with history of RC
and NB were identified. When compared to an appropriate-
ly matched control group of patients, patients with history of
bladder cancer and orthotopic neobladder were not found to
be at increased risk for device complications including ero-
sion of the AUS. While our study did not specifically in-
clude patients who underwent transcorporal cuff placement,
our anecdotal experience has shown that corporal cylinders
are not encountered during dissection for transcorporal cuff
implantation when the penile implant was placed through an
infrapubic incision.

Patient Satisfaction and Effects on Body Image
Perception

The IPP has been shown to have excellent rates of patient and
partner satisfaction [27, 28]. While no studies exist that show
objective functional outcomes in bladder cancer patients, our
own experience suggests that the three-piece IPP effectively
restores sexual function and results in objective improvements
in erectile function based on postprocedure evaluation using
validated questionnaires (IIEF-5). In addition to functional
recovery, many patients have found that the prosthesis seemed
to undo the loss in penile length they perceived after RC and
improved body image perception. While we are encouraged
by these commonly held individual experiences, future studies
are needed to validate these findings.

Conclusions

Historically, ED after treatment for invasive bladder cancer has
been underdiagnosed and poorly treated. As a result, penile
implant surgery has been underutilized in bladder cancer survi-
vors. After successful treatment for bladder cancer, motivated
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patients should be offered the three-piece IPP as the treatment
of choice for refractory erectile dysfunction due to its safety and
unmatched ability to restore erectile function.
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