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Abstract

Purpose of Review—The orthotopic neobladder and ileal conduit are the two most commonly
utilized urinary diversions among patients undergoing radical cystectomy. Although orthotopic
diversion offers several advantages, only 20% of patients nationally receive this diversion, with
decreasing utilization over time. The purpose of this articles is to review advantages of each
diversion type and considerations in patient selection, review trends in diversion utilization and
perioperative and functional outcomes, and examine recent studies evaluating methods of
optimizing diversion selection and patient satisfaction and outcomes.

Recent findings: Decreasing utilization of orthotopic diversion has coincided with the
increasing utilization of minimally-invasive surgical techniques. A multicenter robotic series
demonstrated a higher incidence of high-grade complications with intracorporeal diversion,
reflecting the learning-curve associated with this technique. Patient satisfaction with urinary
diversion is associated with informed decision-making and goal alignment. Ongoing quality of life
studies are aiming to identify predictors of patient satisfaction with the selected urinary diversion
and may help guide patient counseling.

Summary: Given the potential advantages of orthotopic diversion, its decreasing use is a
concerning trend. Elucidating patient goals and informed decision-making are critical to patient
satisfaction. A patient-centered approach should be used when selecting the type of urinary
diversion for a given patient.
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Introduction

Radical cystectomy with urinary diversion remains the gold standard for management of
muscle-invasive bladder cancer and select patients with high risk non-muscle invasive
bladder cancer. While several options for urinary tract reconstruction are available, the most
commonly utilized urinary diversions are the incontinent ileal conduit and the continent
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orthotopic neobladder.12 Each diversion offers specific advantages with respect to
perioperative and functional outcomes that must be considered in selecting the best diversion
for a given patient. Although there are a few well-defined absolute contraindications, most
patients undergoing radical cystectomy are candidates for orthotopic urinary diversion,
including elderly patients (>70 years old). Providing an excellent long term quality of life,
orthotopically reconstructed patients appear to be at no higher risk of perioperative
complication with this diversion type.3 However, multiple large series*~ and population-
based studies!2 have demonstrated decreasing utilization of continent urinary diversions
over time. This trend has coincided with the increasing adoption of robotic-assisted surgical
approaches to radical cystectomy. In fact, multiple robotic radical cystectomy series®® and a
multicenter randomized trial of open versus robotic cystectomy’ have reported low
utilization of continent urinary diversions. Furthermore, studies examining functional
outcomes among patients undergoing a minimally-invasive surgical approach, including use
of intracorporeal urinary diversion, are limited to small series.8%

In this review, we review the advantages and disadvantages to orthotopic neobladder and
ileal conduit urinary diversion, examine trends in the use of urinary diversion types with the
increasing utilization of robotic-assisted surgical approaches, and review recent literature
and areas of ongoing study in methods of optimizing patient goal alignment and
postoperative satisfaction with urinary diversion.

Patient Selection

Selection of urinary diversion depends on several important considerations, including extent
of disease, medical comorbidity, prior pelvic therapy (surgery and radiation), and patient
preferences. Although most patients undergoing radical cystectomy are candidates for
orthotopic diversion, there are a few absolute contraindications including overt urethral
involvement, a positive urethral margin at the time of cystectomy, severe renal or hepatic
impairment, extensive inflammatory bowel disease, or physical or mental impairment
precluding performance of intermittent catheterization. In all other patients, the advantages
of each diversion type must be considered within the context of a given patient and his or her
preferences with respect to safety and health-related quality of life.

Considerations of the ileal conduit urinary diversion

The ileal conduit is a technically simple diversion to construct and is often selected in older
or comorbid patients due to the shorter operative time, limited bowel needed for
reconstruction and lower risk of complication associated with this diversion type.10 Despite
these advantages, early and late complications remain common, with gastrointestinal,
infectious, and wound complications being most commonly observed in the early post-
operative period.1911 Importantly, late complications of ileal conduit diversion are also
common in these patients. In a study of 131 patients who underwent ileal conduit diversion
with at least five years of follow-up, Madersbacher and colleagues observed late (> 3 months
from surgery) conduit-related complications in 66% of patients, with an increasing incidence
of complications over time.12 Commonly observed late complications included renal
functional or morphological changes (27%), stomal complications (24%), ureteral
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anastomotic complications (14%), and urolithiasis (9%). These observations highlight the
need for continued long-term surveillance of these patients.

Stomal complications are a unique consideration of ileal conduit diversions. While stomal
stenosis remains a rare complication in most series,1! parastomal hernias are common
occurring in 30-50% of patients with intermediate follow-up.13-15 A series from Memorial
Sloan Kettering demonstrated a 48% 2-year risk of radiographically confirmed parastomal
hernia among 386 patient undergoing radical cystectomy with ileal conduit diversion. Sixty-
eight percent of parastomal hernias were clinically evident and 27% symptomatic.13 Similar
parastomal hernia rates have been reported in robotic cystectomy series.1 Higher body mass
index and female gender have been shown to be associated with a greater risk of parastomal
hernia. The high incidence of parastomal hernia, including a reoperation rate for parastomal
hernia as high as 45% in one series,1* has led several investigators to examine surgical
techniques to reduce parastomal hernia risk.

Multiple randomized controlled trials of the use of prophylactic parastomal mesh placement
at the time of stoma creation in patients undergoing colostomy have demonstrated
statistically and clinically significant reduction in the risk of parastomal hernia, without
complication of fistula, stricture, or mesh infection.1” Early experience with prophylactic
mesh placement among patients undergoing radical cystectomy with ileal conduit diversion
in non-randomized studies suggest a lower incidence of parastomal hernia with use of mesh.
A single-center study of 114 patients undergoing prophylactic mesh placement at the time of
ileal conduit diversion demonstrated a 14% incidence of parastomal hernia with a 32-month
median follow-up.1® No mesh-related complications have been reported in this series, or in
our early experience.l” Two ongoing prospective randomized trials at Memorial Sloan
Kettering and the University of Southern California will evaluate the impact of prophylactic
mesh placement on risk of parastomal hernia.

Considerations of the orthotopic neobladder

Orthotopic neobladder represents an excellent option for urinary diversion for the
appropriate candidate. As a continent diversion, most series report daytime continence
approaching 90% with nighttime continence of approximately 70%,1 although studies
applying objective definitions of incontinence by pad weight report lower continence rates.1?
Some studies suggest improved body image, higher quality of life scores, and greater
physical function among patients undergoing orthotopic neobladder,2-22 while others
suggest similar quality of life outcomes between patients undergoing neobladder and ileal
conduit diversions. These observations are associated, in part, with patient selection for the
different diversion types. The risk of metabolic complication such as chronic metabolic
acidosis or vitamin B12 deficiency is greater with orthotopic neobladder when compared to
ileal conduit!! however both diversions require life-long monitoring. Severe renal
insufficiency is a contraindication to orthotopic neobladder, due to an inability to handle the
increased resorption of metabolic waste products in the urine and subsequent systemic acid
load and electrolyte abnormalities. Since a small subset of men and a larger group of women
that receive an orthotopic reconstruction have an inability to adequately empty to
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completeness, the physical inability or unwillingness to perform self-catheterization if
needed remains a barrier for some patients to orthotopic diversion.23

Health related quality of life and decisional alignment after urinary diversion

Validated instruments, including bladder cancer-specific tools, have been developed to
assess health related quality of life among patients undergoing radical cystectomy with
urinary diversion. Multiple series have compared quality of life between patients undergoing
ileal conduit and orthotopic neobladder urinary diversion. Prospective studies have
demonstrated better quality of life scores among patients undergoing orthotopic neobladder
diversion,2921 including better patient-reported physical function and a more active lifestyle
in one study.22 Other studies show similar patient-reported outcomes between the two
diversion types, possibly due to differences in patient selection.24:2

Trends in use of orthotopic neobladder

Despite trends towards increased centralization of radical cystectomy at high volume centers
in the United States,26 contemporary population-based studies have demonstrated decreasing
utilization of orthotopic urinary diversion among patients undergoing radical cystectomy. A
study of 4790 patients captured in the American College of Surgeons National Surgical
Quality Improvement Program from 2011 to 2015 found that 81% of all patients undergoing
radical cystectomy underwent an incontinent diversion.2 Use of orthotopic neobladder
decreased over time, with year of surgery independently associated with receipt of an
incontinent diversion. Population-based studies have demonstrated similar trends in Europe,
with a nationwide German sample demonstrating significant decline in utilization of
orthotopic neobladder from 33% in 2006 to 27% by 2014.1

Data from the National Cancer Database demonstrate increasing utilization of minimally-
invasive surgical approaches for radical cystectomy over time.2” Multiple multicenter
robotic cystectomy series have reported low utilization of continent diversion with robotic-
assisted radical cystectomy. The phase 3 noninferiority trial of robotic and open radical
cystectomy (RAZOR trial) included 302 patients in the per-protocol analysis, of whom 66
(22%) received orthotopic neobladder, with similar rates of utilization in the open and
robotic arms.# In a recently-published analysis of 2125 patients undergoing robotic
cystectomy since 2005 from the International Robotic Cystectomy Consortium, 22% of
patients received an orthotopic neobladder. This group observed a significant increase in use
of intracorporeal urinary diversion over time, largely driven by the increase in intracorporeal
ileal conduit urinary diversion.® Importantly, a higher incidence of high-grade complications
was observed among patients undergoing intracorporeal urinary diversion with decreasing
incidence of major complication over time, highlighting the learning curve associated with
intracorporeal surgical techniques.®

In contrast to these reports, a randomized controlled trial of open versus robotic radical
cystectomy conducted at Memorial Sloan Kettering reported use of orthotopic neobladder
urinary diversion in 55% of patients in each arm of the trial.28 Furthermore, in an analysis of
2911 patients with urothelial carcinoma undergoing radical cystectomy at Memorial Sloan
Kettering from 1995 to 2015, we observed a rise in use of orthotopic neobladder from
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approximately 21% of all patients undergoing radical cystectomy in 1995 to 38% by 2015
(Figure 1). Given the potential advantages associated with orthotopic neobladder urinary
diversion, it is imperative that the availability of this urinary diversion not be limited by the
increasing utilization of minimally-invasive surgical approaches. While randomized trials
have not shown significant differences in perioperative and oncologic outcomes between
open and robotic radical cystectomy,*29 functional outcomes in patients undergoing robotic
radical cystectomy with orthotopic urinary diversions are not as well characterized, with
mixed data from limited single-center studies. In one observational study of 70 patients
undergoing robotic radical cystectomy with intracorporeal orthotopic neobladder, 88% of
men and 67% of women reported daytime continence and 74-81% of men and 67% of
women reported nighttime continence at 12 months, leading the authors to conclude that
functional outcomes with intracorporeal orthotopic neobladder are comparable with open
cystectomy series.39 Another observational study comparing 28 patients undergoing robotic
cystectomy with intracorporeal orthotopic neobladder with 79 patients undergoing open
radical cystectomy with orthotopic neobladder reported larger pad size and greater pad
wetness among patients in the robotic group, suggesting possibly worse functional outcomes
although this study was limited by small sample size.3! Further studies are needed to
examine functional outcomes among patients undergoing robotic cystectomy with continent
urinary diversion.

Optimizing patient goal alignment in urinary diversion selection

Adequate counseling and patient education are critical to informed decision making and
patient-centered goal alignment in selection of urinary diversion. In a longitudinal cohort
study of 192 patients undergoing radical cystectomy, Check and colleagues found no
difference in decisional regret among patients undergoing ileal conduit or orthotopic
neobladder diversion. However, informed decision making was associated with diminished
decisional regret and improved quality of life at 18 months after surgery.32 Using formative
focus groups and individual interviews of patients who had undergone radical cystectomy,
Leo and colleagues defined patient-identified goals specific to ileal conduit urinary
diversion, such as having the shortest possible operation and avoiding having to relearn how
to void, and to orthotopic neobladder, such as avoiding a urostomy bag and maintaining
natural bodily function. Presence of goals specific to a urinary diversion type were
associated with goal alignment in patients who received that diversion, and goal dissonance
in patients who did not receive this diversion type.33 Importantly, these measures to elicit
preoperative patient preference were identified on interview of patients 6 months after
cystectomy. Other studies have demonstrated that before surgery patients primary concerns
relate to cancer treatment and surgical recovery, whereas 6 months after surgery their
priorities focus primarily on quality of life, return to work, regaining sense of normalcy, and
quality of life.3* An ongoing prospective study evaluating baseline and postoperative quality
of life will provide further insight into predictors of quality of life with each diversion type
and may allow development of a clinical decision making tool to guide urinary diversion
selection when counseling patients.
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Conclusions

Ileal conduit and orthotopic neobladder are excellent options for urinary diversion that offer
distinct advantages. Although similar quality of life outcomes have been observed between
these two diversion types in several studies, some studies suggest greater quality of life and
body image among patients undergoing orthotopic neobladder urinary diversion. Differences
in patient selection for each diversion type however inhibits the ability to draw firm
conclusions. Recent studies have identified patient treatment goals associated with post-
operative decisional satisfaction with the selected urinary diversion, which may help in
patient counseling and identifying the right diversion for a given patient. Ongoing studies
will provide further insight into predictors of quality of life outcomes between these two
urinary diversion types. The decreasing utilization of orthotopic neobladder coinciding with
increased adoption of robotic surgical techniques, particularly intracorporal diversion, is a
concerning trend. Ultimately informed decision-making through a patient-centered
approach, which has been shown to be associated with diminished decisional regret and
greater quality of life, and mastering of the technical challenges associated with minimally
invasive reconstructive techniques should guide selection of urinary diversion for an
individual patient.
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Key Points

Although most patients undergoing radical cystectomy are candidates for
orthotopic urinary diversion, use of orthotopic neobladder is continuing to
decrease among patients undergoing radical cystectomy.

Decreasing use of orthotopic neobladder urinary diversion has coincided with
increased adoption of robotic radical cystectomy and increased utilization of
intracorporeal urinary diversion at some centers.

Patient counseling and informed decision-making is associated with reduced
risk of decisional regret in urinary diversion selection and greater quality of
life, highlighting the importance of patient counseling in selecting the best
urinary diversion for a given patient.

Ongoing and future studies are needed to model predictors of patient
satisfaction with urinary diversion choice to optimize patient counseling and
optimize clinical decision-making in selecting urinary diversions in a patient-
centered model.

Additional studies are needed to evaluate functional outcomes among patients
undergoing robotic radical cystectomy with orthotopic neobladder and to
optimize utilization of orthotopic diversions with minimally-invasive surgical
approaches.
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Proportion of urinary diversion types
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Figure 1 —.

Adjusted rates of continent cutaneous urinary diversion (solid line, p<0.0001), ileal conduit
urinary diversion (dotted line, p<0.0001) and orthotopic neobladder (dashed line, p<0.0001),
by year of radical cystectomy, among 2911 patients with urothelial carcinoma undergoing
radical cystectomy at Memorial Sloan Kettering Cancer Center from 1995 to 2015. Rates are
adjusted for age.
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