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Objectives: lleal conduits (ICs) carry an additional perioperative complication risk due to
the bowel procedure. This analysis compares surgical outcomes in patients >75 years
of age with ureterocutaneostomy (UCN) and IC after cystectomy (Cx).

Methods: Data of 527 patients included in a retrospective cystectomy database of two
high volume centers (2008-2020) were queried to identify elderly patients (>75 years)
who underwent Cx either with IC or UCN. Patient characteristics of all patients [age,
BMI, Charlson Comorbidity Index (CCl)], perioperative parameters (operation time, blood
loss, transfusions, tumor stage), and postoperative complications (clavien >1llA, intensive
care unit (ICU) stay) were compared. As special focus, bowel complications requiring
surgical revision (rBCs) were analyzed. In patients with IC, the rate of ureteral implantation
stenosis (USt) was recorded. As a population of special interest, patients >80 years of
age were analyzed separately. Categorical data were compared using Fisher exact test,
and continuous data were compared using Mann-Whitney U test.

Results: A total of 163 patients >75 years of age (125 IC, 38 UCN) were identified.
Patients with UCN were older and presented with a higher CCI, though differences were
not statistically different. Surgery with palliative intent was more frequent in patients with
UCN (87 vs. 10%). Operation time in UCN was significantly shorter (233 vs. 305 min, p
= 0.02), while blood loss and transfusion rate were comparable. Overall complication
rate (Clavien-Dindo grade IlIA-IVB) was comparable (UCN 34% vs. IC 37%). However,
rBC was a rare complication in UCN (3/38) as compared to patients with IC (15/125).
Frequency of postoperative ICU stay (UCN 16% vs. IC 16%) and 90-day mortality did
not differ (UCN 3/38 patients, IC 5/125 patients). Regarding long-term follow-up, USt
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requiring revision or permanent stenting was seen in 18/125 (14%) patients with IC.
In patients >80 years of age, results were comparable to the main cohort. Low event
rate regarding complications and bias inherent of a retrospective analysis (selection
bias, unequal distribution in case numbers) precludes detection of statistical differences
regarding patients’ characteristics and overall complication rate.

Conclusion: UCN is an alternative to IC in elderly and/or frail patients. Severe bowel
complications are numerically less frequent and operation time is minimized.

Keywords: radical cystectomy and urinary diversion, radical cystectomy and complications, aging population,
elderly people, choice of operating mode, bladder cancer, robotic surgery

INTRODUCTION

Urothelial bladder cancer is (UBC) is one of the most common
cancers worldwide, accounting for approximately 550,000 new
cases annually (1). Patients who present with a muscle
invasive tumor or with a high-risk non-muscle invasive tumor
which can’t be controlled by conservative standard treatment,
radical cystectomy is the standard curative treatment. As a
urinary diversion, continent (e.g., neobladders or pouches) and
incontinent [e.g., ileal conduit (IC) or ureterocutaneostomy
(UCN)] procedures can be distinguished. The decision of urinary
diversion is made between the surgeon and the patient, while
it must be considered that not every patient is suitable for a
continent urinary diversion regarding haptic abilities or nursing
capabilities. Furthermore, several contraindications, for example,
impaired renal function, urinary stress incontinence or damaged
rhabdomyosphincter or incompetent urethra may impact choice
of diversion (2). Incontinent urinary diversion is easier to handle
and therefore the better solution for the large part of the patients
especially because reoperation rates are lower as compared to
continent diversions.

As UBC is a disease of the elderly with a rising incidence
with age, the majority of the patients are >75 years of age
(3). Regarding this fact, physicians have to face not only
increasing perioperative morbidity but also decreasing dexterity
and a higher chance of contraindications. Incontinent urinary
diversion therefore is the standard diversion for the elderly (4).
The most common incontinent diversion is the IC (4). The
radical cystectomy holds a 90-day complication rate from 50
to 64% (5, 6). As the IC requires a bowel procedure, it carries
an additional surgical risk. This risk includes complications
which can be maintained conservatively such as prolonged
ileus or wound dehiscence (7), but may also result in more
life-threatening complications with unplanned surgery such as
insufficiencies of the ileal anastomosis or mechanical ileus (8, 9).
It is unclear, whether this additive bowel procedure leads to
increasing perioperative complications when performing an IC
compared to UCN.

The choice of urinary diversion differs on multiple levels.
In addition to the abovementioned surgical risks, the expertise
of the surgeons or the ability of the patients to endure long
anesthesia, and the associated necessity of a short operating
time, the long-term complications of the urinary diversion also
play a decisive role here. In addition to the abovementioned

complications of the IC, these complications include bacterial
colonization, stoma-related complications such as prolapse,
retraction, or stone formation (7). UCN also tends to bacterial
colonization and stenosis of the stoma whereas for the
prevention of stomal stenosis, a stent implantation can be
performed (10).

In this context, we searched to evaluate perioperative
complication rates in elderly patients undergoing radical
cystectomy either with IC or UCN. A special focus of
this retrospective analysis was gastrointestinal complications
requiring further surgery.

MATERIALS AND METHODS

Design, Setting, and Participants

A total of 527 patients were included from 2008 to 2020 in
retrospective cystectomy databases of two high volume centers,
Dusseldorf and Cologne (Dusseldorf 2008-2020, Cologne 2016-
2018). These databases were queried to identify elderly patients
[above 75 years of age (11)] who underwent radical cystectomy
either with IC or UCN. From these databases, 163 patients
met the above requirements, 125 patients received IC, 38
received a UCN. Operation techniques and the presence of a
urothelial carcinoma were not a selection criteria. Cystectomy
was performed either open or robot-assisted, following a
standardized operative treatment (12). Urinary diversion was
performed open in every patient. The type of anastomosis was
dependent on patients’ factors (length of ureter post-cystectomy,
ureter tissue status, presurgical ureter dilation) and left to the
surgeon’s discretion. The cutoff of 75 years was chosen in line
with the current literature (13-16). Choice of urinary diversion
was based on regular case-based preoperative conferences and
individual discussion with the patient and the surgeon. Patients
with UCN were usually permanently treated with mono-J
catheters, requiring catheter exchanges every 4-6 weeks.

From those 163 patients, detailed data were extracted
(see Table1). Patients’ characteristics [age, BMI, Charlson
Comorbidity Index (CCI)] and perioperative parameters
(operation time, blood loss, transfusion rate, tumor stage,
length of hospital stay) as well as postoperative complications
[Clavien-Dindo classification, postoperative intensive care unit
(ICU) stay] were compared. Additionally, in the IC group, the
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TABLE 1 | Baseline characteristics overall population.

Urinary diversion type UCN IC p value
Baseline

n 38 125

Age, year, median (range) 81 (75-89) 79 (75-89) 0.12
Body mass index, kg/m?, median (range) 26 (19-33) 26 (19-37) 0.51
Charlson-Comorbidity-Index, median (range) 7 (5-16) 6 (0-11) 0.75
Palliative intention, n (%) 14 (37) 13 (10) 0.04
Perioperative

Operation time, min, median (range) 236,5 (130-450) 277,5 (100-600) 0.02
Transfusion rate, n (%) 12 (32) 33 (26) 0.69
Blood loss, ml, median (range) 300 (0-1200) 300 (0-6000) 0.77
Hospital stay, d, median (IQR) 18 (14,75) 17 (10) 0.96
Intensive care unit stay, n (%) 9 (24) 19 (15) 1
Intensive care unit stay, d, median (range) 5,5 (1-9) 3 (1-24) 0.86
Pelvic lymph node dissection, n (%) 16 (42) 99 (79) 0.14
Lymph node yield, n, median (range) 8 (2-36) 17 (1-47) 0.006
Postoperative

Tumor stage, n (%)

10, <T1 9 (24) 34 (27) 0.67
T2 7(18) 27 (22) 0.67
T3 12 (32) 34 (27) 0.59
T4 10 (26) 30 (24) 0.77
Neoadjuvant chemotherapy, n (%) 0@ 7 (6) 0.53
Follow-up, m, median, IQR (IQR range) 10, 18.5 (4-22,5) 8, 20 (2-22)

rate of ureteral stenosis requiring either permanent stenting or
revision was recorded.

Regarding gastrointestinal complications, bowel
complications requiring surgical revision (rBCs) were further
analyzed as main end point in detail.

As a population of special interest according analysis were
performed in the octogenarians (UCN 20 patients, IC 53
patients). The same patient’s characteristics as in the general
study population were extracted and can be seen in Table 2.

The retrospective data analysis of the Disseldorf data
set was approved by the institutional review board of the
Diisseldorf University Hospital (study number 2020-1275).
De-identified patient data from Cologne University was
provided and processed in accordance with the Act on the
Protection of Personal Data in the Health Care System
(Gesundheitsdatenschutzgesetz—GDSG ~ NW), §6  (data
processing for scientific purposes).

Statistical Analysis
Primary end point was the difference between rBCs in patients
with IC vs. patients with UCN.

Descriptive statistics include median, range, and interquartile
range (IQR). Statistical analysis was performed with Fisher exact
test for categorical data (postoperative ICU stay, complications in
Clavion-Dindo classification, rBC, transfusion rate, tumor stage)
while continuous data (age, length of hospital stay, length of
ICU stay, CCI, BMI, operation time, blood loss) were compared
using two-tailed Mann-Whitney U test. The values of p < 0.05

were considered as statistically significant. Statistical tests were
chosen after consultation with a statistician. All statistical tests
were performed using GraphPad Prism® v8.4.3.1 (GraphPad
Software, La Jolla, CA, USA) and SPSS® Statistics v27 (IBM
Armonk, NY, USA). All tests were two-sided with a significance
level set at p < 0.05.

RESULTS

Patient’s Characteristics

Between 2008 and 2020, 163 patients underwent radical
cystectomy and either received an IC (N = 125) or a UCN (N
= 38). Median follow-up was 20 months (2-22 months) in the
UCN group and 18.5 months (4-22.5 months) in the IC group.
Patients who received a UCN were older and presented with a
higher CCI, though differences were not statistically significant
(all p > 0.05) (see Table 1). Median age was 81 (range 75-89)
years in the UCN group and 79 (range 75-89) years in the IC
group. Median body mass index was 26 in both groups (UCN
range 19-33, IC range 19-37). Median CCI was 7 (range 5-16) in
the UCN group and 6 (range 0-11) in the IC group, respectively.
Patients who received a UCN underwent surgery more frequently
in palliative intention (UCN 37% vs. IC 10%, p < 0.05). There
was no patient who received a neoadjuvant chemotherapy in the
group of UCN while in the group of IC, there were 7 patients who
received neoadjuvant chemotherapy.
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TABLE 2 | Baseline characteristics in octogenarians.

TABLE 4 | Bowel complications requiring revision.

Urinary diversion type UCN IC p-value UCN

Baseline Patient 1 Volvulus due to candidemia

n 20 53 Patient 2 Leakage due to rectum deserosation

Age, yr, median (range) 82.5 (80-89) 82 (80-89) 0.04 Patient 3 Rectum stump insufficiency after sigma resection due to cancer

Bodly mass index, kg/m?, 255(19-33)  25(19.4-32)  0.72 infitration of the rectum

median (range) Ic

Charlson-Comorbidity-Index, 6.5 (6-16) 6 (0-11) 0.89 Patient 1 Small intestine perforation

median (range) Patient 2 Insufficiency of the ileal anastomosis

Palliative intention, n (%) 9 (45) 5(9.4) 0.00058 Patient 3 Small intestine perforation

Perioperative Patient 4 Small intestine perforation

Operation time, min, median 216.5 (135-435) 275 (140-600)  0.038 Patient 5 Small intestine perforation

(range) Patient 6 Insufficiency of the ileal anastomosis

Transfusion rate, n (%) 8 (40) 19 (36) 0.74 Patient 7 Small intestine perforation

Blood loss, ml, median (range) 300 (0-800) 350 (0-4000) 0.63 Patient 8 Insufficiency of the ileal anastomosis

Hospital stay, d, median 21 (6-64) 18 (10-100) 0.7 Patient 9 Insufficiency of the ileal anastomosis

Intensive care unit stay, n (%) 4 (20) 12 (23) 0.81 Patient 10 Rectourethral fistula

Intensive care unit stay, d, 6 (1-9) 3 (1-24) 0.94 Patient 11 Rectourethral fistula

median (range) Patient 12 Necrosis of the anastomosis followed by ileal resection

Pelvic lymph node dissection, n 6(30) 42 (79) 0.00008 Patient 13 Stenosis of the ileal anastomosis followed by mechanical ileus

(%) Patient 14 Rectum stump insufficiency

Lymph node yield, n, median (@219 19 (1-47) 061 Patient 15 Insufficiency of the ileal anastomosis

(range)

Postoperative

Tumor stage, n (%) TABLE 5 | Bowel complications requiring revision in octogenarians.

T0, <TH1 3(15) 11 (21) 0.58

T2 4 (20) 9(17) 0.76 UcN

T3 7(39) 19(36) 0.95 Patient 1 Volvulus due to candidemia

T4 6 (30) 14 (26) 0.76 Ic

Neoadjuvant chemotherapy, n 0(0) 3(5.6) Patient 1 Small intestine perforation

(%) Patient 2 Insufficiency of the ileal anastomosis
Patient 3 Insufficiency of the ileal anastomosis
Patient 4 Rectourethral fistula

TABLE 3 | Complications. Patient 5 Insufficiency of the ileal anastomosis

Urinary diversion type UCN IC

Clavien-Dindo-Classification, n (%) the majority of the patients presenting with T2-T3 urothelial

Clavien IlIA 8(21) 14 (11)  carcinoma (UCN 71% vs. IC 67%). Pelvic lymph node dissection

Clavien IIIB 4(11) 17 (14)  was performed in 16 patients in the UCN group (42%) and

Clavien IVA 2(5) 9(7) 99 patients in the IC group (79%, p < 0.05) with a median

Clavien VB 0(0) 6(5) of 8 (UCN) and 17 (IC) removed lymph nodes, respectively (p

Clavien V 3 54  <0.05).

Perioperative Parameters and
Postoperative Complication Rates

Regarding perioperative parameters, we observed a significantly
shorter operation time in the UCN group [UCN 233 (range 130-
450) min vs. IC 305 (range 100-600) min, p = 0.02]. Median
blood loss [UCN 300 (0-1,200) ml vs. IC 300 (0-6,000) ml]
and transfusion rate [UCN 12 (32%) vs. IC 33 (26%)] were
comparable and not statistically significant. Median length of
hospital stay also showed no difference [UCN 18 (IQR 14.75)
days vs. IC 17 (IQR 10) days]. In case of the presence of urothelial
carcinoma, tumor stage also showed no statistical difference with

Regarding overall postoperative complications, the
comparison of Clavien-Dindo classification showed no
statistical difference between the two groups with an absolute
count from Clavien-Dindo IITA-IVB of 13 (34%) in the UCN
group vs. 46 (37%) in the IC group (see Table 3). In the IC group,
in total, 18 patients (14%) suffered from ureteric implantation
stenosis requiring a consecutive operation or permanent
ureteral stenting.

Bowel Complications Requiring Surgical

Revision
Nevertheless, rBC was a rare complication in UCN group
(3/38, 8%) as compared to IC group (15/125, 12%, p >
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0.05) (see Table4). In the UCN group, 1 patient suffered
a leakage of the rectum after intraoperative serosa lesion, 1
patient suffered rectum stump insufficiency after resection of
the rectum for nonorgan-confined bladder cancer, and 1 patient
suffered a volvulus due to candidemia. In the IC group, 5
patients suffered insufficiency of the ileal anastomosis, 1 patient
experienced a stenosis of the ileal anastomosis followed by a
mechanical ileus, 1 patient had a necrosis of the anastomosis
followed by ileal resection, 5 patients suffered small intestine
perforation, 2 patients developed a rectourethral fistula, and 1
patient suffered rectum stump insufficiency after resection of the
rectum for invasive bladder cancer. Regarding the frequency of
postoperative ICU stay, no differences were observed (UCN 16
vs. IC 16%). The 90-day mortality also did not differ in both
groups (UCN 3/38, 8% vs. IC 5/125, 4%). In the UCN group,
2 patients died due to multiorgan failure due to sepsis and 1
patient died due to apoplex. In the IC group, 2 patients died
due to myocardial infarction, 2 patients died due to apoplex,
and 1 patient died because of multiorgan failure due to sepsis.
One patient in the UCN group and two patients in the IC group
died because of a bowel complication, one of the latter due to an
insufficient ileal anastomosis.

Analysis Results in Octogenarians

In a population of special interest, we evaluated complications
in octogenarians (patients >80 years of age). Patients in the
UCN group have been significantly older in this cohort (82.5
years vs. 82 years, p < 0.05). Operations in palliative intention
were performed significantly more often in the UCN group
(UCN 9/20, 45% vs. IC 5/53, 9%, p < 0.05). Congruent with
this, pelvic lymph node dissection was performed less often in
the UCN group (UCN 6/20, 30% vs. IC42/53, 79%, p < 0.05).
Operation time was significantly shorter in the UCN group (216.5
vs. 275 min, p < 0.05).

In the UCN group, 1/20 patients (5%) had a bowel
complication requiring revision while this was necessary in 5/53
patients (9%, p = 0.64) with IC. The patient in the UCN group
suffered a volvulus due to candidemia. In the IC group, we
monitored 3 insufficiencies of the ileal anastomosis, 1 small
intestine perforation, and 1 rectourethral fistula (see Table 5).

DISCUSSION

The aim of the study was to determine whether elderly patients
benefit of receiving a UCN instead of an IC because of the
higher risk the additional bowel procedure holds. The hypothesis
was that this additional bowel procedure would increase life-
threatening intestinal complications in this frail population
as compared.

Physicians have to decide with the patient what kind of urinary
diversion will be performed, yet there is no standard of care
of which diversion is best in which patient. With a growing
population of elderly patients, decision-making becomes more
difficult. Although orthotopic neobladders should not be ruled
out only because of age (2), incontinent urinary diversions is the
procedure of choice (4). For the choice of the urinary diversion
in our cohort, regular conferences were held to discuss the

decision. Because of the lack of hard criteria for the choice
of the urinary diversion, it has also to be discussed with the
patient. Neurological or psychological illnesses, life expectancy,
impaired liver or renal function, patient age, and intraoperative
urothelial carcinoma-positive surgical margins are all reasons
against more complex forms of diversion. Proper manipulation
of the diversion has to be ensured. The EAU guideline also does
not deliver a standard of choice for the urinary diversion (17).

In a retrospective analysis of 10,848 patients, Reese et al.
(9) have shown that regardless of the urinary diversion, 633
patients (5.84%) needed an unplanned reoperation after radical
cystectomy; 349 (60%) of those reoperations have been due
to gastrointestinal complications. Fischer et al. (8) have shown
15% of anastomotic insufficiency after performing an additional
intestinal procedure. In knowledge of this, when setting up
this study, we were certain we would get a significant result
concerning the numbers of bowel complications. Though in our
retrospective analysis, we were not able to discern a statistical
difference regarding the rate of severe intestinal complications
in general. However, focusing on the individual patient level,
rBCs in patients with UCN were preferably due to tumor burden
requiring a surgical approach to the rectum while 7/15 patients
in the IC group suffered from direct complications of the ileal
anastomosis. Furthermore, one of the patients who received an
anastomosis-related complication died. These absolute numbers
indicate the risk of the additional bowel procedure.

Regarding the risk of bleeding, we could show that there is
no higher risk of bleeding in the IC group, which supports the
fact that bleeding is not a complication of the urinary diversion
but of the radical cystectomy itself. Moreover, patients may have
an additional advantage due to a significant shorter operation
time when receiving a UCN, although a direct relation was not
obvious in this study. In general, postoperative complications are
comparable to current literature (18).

Although UCN has been performed more frequently for
patients in a palliative setting as compared to the IC group,
none of these patients died in direct context to the operation.
This indicates that the risk of complications may be kept
low by choosing a quicker and less burdensome operation
technique. Yet it still has to be taken into account that also
the tumor stadium plays a pivotal role in the complication
rate of radical cystectomies. Two of the listed patients who
suffered rectal injury in the UCN group presented a T4 tumor
stage advancing into close proximity toward the rectum. The
preoperative diagnostics therefore are of highest interest for the
surgeon and the preparation of the operation. Maisch et al. (19)
have shown that cystectomies in locally advanced pT4 bladder
cancer is associated with an increased 90-day mortality rate;
moreover, these findings go in line with the data of Isbarn et
al. (20) who showed that not only age, but also tumor stage
and histological subtype represent independent risk factors of
perioperative mortality in bladder cancer. With this background,
our data fit well in the existing context of current literature.

Due to the retrospective manner of the study, we are not
able to present data of frailty scores as these have not been
collected. In our study, we focused on elderly patients >75 years.
Yet, age alone is not the factor that determines the outcome of
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such operations. Hanna et al. (21) have presented that targeted
interventions such as prehabilitation in frail patients can lead to
a better outcome. Frailty rises with increasing age (22) and as
the population grows older, we are more and more confronted
with frail patients. Therefore, we suggest that in elderly patients,
a frailty score should be used and an elaborate discussion
about UCN in frail patients should held. Moreover, the CCI
score may be established preoperatively to improve the patient’s
selection in order to estimate the probability of postoperative
complications (18).

Data about ureteral stenoses after IC have been collected;
18/125 (14%) of the IC patients presented with ureteral
implantation stricture or required permanent ureter stenting
after unsuccessful stent removal. This is slightly higher than
the reported data in current literature which range from 4.3%
to 9.1% (7, 23), yet it is in range for ureteroenteric strictures
after urinary diversion in common [up to 15% (24)]. The often-
mentioned advantage that the IC does not require permanent
stenting is therefore not fulfilled for all patients, which may
support the decision for a UCN in elderly patients. Though
surgical correction may be successfully in more than half of
patients, especially in the elderly population this may not be a
valid option (25).

The population of special interest also showed no difference
in the frequency of occurrence of bowel complications. This is
in line with the publication of Haden et al. who showed that
comparing septuagenarians to octogenarians in regard to their
postoperative complications, there were no statistical differences.
However, octogenarians have a higher mortality compared to
septuagenarians after radical cystectomy (26). In our population,
it is striking that UCN has been chosen in patients with
palliative intention where a pelvic lymph node dissection was
not performed. It is no surprise that such an operation leads to
a significantly shorter operation time. The reversal is that those
patients suffer less complications, as longer operation times lead
to higher rates of complications (27).

LIMITATIONS

Our study faces some limitations. The retrospective study setting
is to mention first. Due to this, we cannot deliver data like
quality of life or frailty as data required to perform accordant
evaluations could not be retrieved in every case. Further, while
postoperative complications have been thoroughly documented
and are available for analyses, structured documentation of
intraoperative complications has not been performed for all
patients, especially in the first years we started our databases.
Accordingly, a valid analysis in this context is not possible. A
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