CENTRAL EUROPEAN JOURNAL OF UROLOGY

ORIGINAL PAPER

Postoperative complications, emergency department
utilisation, and readmission after radical cystectomy
Maxwell Sandberg?, Claudia Marie-Costa?, Rachel Vancavage®, Emily Ye?, Gavin Underwood?,

Rainer Rodriguez?, Emily Roebuck?, Sean Catley?, Jorge Seoane?, Arjun Choudhary*, Stephen Tranchina?,
Ashok Hemal*, Alejandro R. Rodriguez*

Department of Urology, Atrium Health Wake Forest Baptist Medical Center, United States of America
2Wake Forest University School of Medicine, Winston Salem, United States of America

SAlbany Medical College, United States of America

“Tufts University School of Medicine, Boston, United States of America

Citation: Sandberg M, Marie-Costa C, Vancavage R, et al. Postoperative complications, emergency department utilisation, and readmission after radical cystectomy.
Cent European J Urol. 2025; 78: 5-13.

Article history
Submitted: Aug. 5, 2024
Accepted: Nov. 3, 2024
Published online: Nov. 30,
2024

Corresponding author
Maxwell Sandberg

Medical Center Boulevard
Winston Salem, NC, 27187,
United States of America
maxwellsandberg@msn.com

Introduction There is minimal research on the types of complications patients experience after radical
cystectomy (RC). Moreover, the impact of these complications is not well qualified. The primary purpose
of this study is to qualify complications after RC and quantify rates of emergency department (ED) utilisa-
tion and readmissions to the hospital. The secondary purpose is to associate risk factors for ED visits and
hospital readmission.

Material and methods Patients were retrospectively analysed, who underwent RC for bladder cancer.
ED visits within 90 days of discharge from RC and readmission at both 30 and 31-90 days of discharge
were collected. Complications were graded using the Clavien-Dindo system and classified using the
Memorial Sloan-Kettering Cancer Center complication system.

Results Three hundred and eighty-six patients were included. The in-house complication rate before
discharge was 36%, and the 90-day complication rate after discharge was 54.8%. 33.7% of patients had
>1 ED visit postoperatively, 18.7% were readmitted within 30 days, and 17.3% within 31-90 days of dis-
charge. The primary reason for ED presentation, readmission at 30 and 31-90 days was infection. Cuta-
neous ureterostomy (CU) was associated with greater likelihood of presentation to the ED and readmis-
sion 31-90 days postoperatively (p <0.01). Overall survival (OS) was worse in patients who presented
to the ED and/or were readmitted at both the 30- and 31-90-day marks (p <0.01).

Conclusions ED utilisation and readmission rates after RC are high. The most common complication

is infection. Patients with a CU are at higher risk for healthcare utilisation. OS is worse in patients with

an ED visit or readmission to the hospital, and these patients may require closer monitoring.

INTRODUCTION

Radical cystectomy (RC) for bladder cancer is
a procedure urologists perform with high morbidity
and mortality. Outcomes for RC are well reported
in the literature. Estimates are around 50% for post-
operative complications within 3 months of surgery
[1]. Further, oncologic outcomes have been exten-
sively published, with disease-free survival at 5 years
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ranging from 53 to 74%, cancer-specific survival
66 to 80%, and overall survival (OS) 61 to 80% [2].
Most current research focuses on how to minimise
immediate postoperative complications and/or maxi-
mise patient survival. This is critical information
that warrants considerable time studying. However,
there is a paucity of research on the types of com-
plications patients experience after RC. Moreover,
the impact of these complications is not well quali-
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fied, namely emergency department (ED) utilisation
and readmission rates after RC.

Because RC has such high postoperative morbidity,
it is surprising that more papers do not qualify
the specific types of complications patients experi-
ence, but rather the grade of complication alone.
Shabsigh et al. attempted to qualify complication
type after RC into 11 categories, in what has be-
come known as the Memorial Sloan-Kettering Can-
cer Center (MSKCC) complication system [3]. Using
this framework, some have noted that either urinary
tract infections (UTIs) or gastrointestinal (GI) com-
plications are the most common postoperative com-
plications, but there is no consensus on this [4, 5].
ED visits after RC are also difficult to quantify, with
some estimates around 7-14% up to 90-days after
surgery [4, 6]. Readmission rates are slightly bet-
ter understood: around 23-28% at 30 days postop-
eratively and about 39% within 90 days of surgery,
but additional study is still lacking [6-8]. Moreover,
models that can predict risk factors for patients
who are most likely to visit the ED after surgery
and/or be readmitted are needed.

The primary purpose of this study is to qualify com-
plications after RC and quantify rates of ED utilisa-
tion and readmissions to the hospital. The second-
ary purpose of this paper is to associate risk factors
for ED visits and readmission to the hospital.

MATERIAL AND METHODS

After obtaining Atrium Health Wake Forest Baptist
Medical Center institutional review board approval
(IRB00100649), a retrospective analysis of all pa-
tients who underwent RC at our institution from 2012
to 2023 was conducted. All operations were performed
for a diagnosis of bladder cancer, and any patients who
had a cystectomy performed for non-oncologic purpos-
es were excluded. A total of 8 operating surgeons were
included, all of whom had either completed a urologic
oncology fellowship and/or had been in practice as an
attending urologist for at least 10 years,

A variety of preoperative and perioperative variables
including patient age, gender, race, body mass index
(BMI), Charlson Comorbidity Index (CCI), comor-
bidities (diabetes, hypertension, chronic obstructive
pulmonary disease [COPD], and coronary artery
disease [CAD]), urinary diversion type, operative ap-
proach, operative time (OT), length of stay (LOS),
and tumour pathology were collected. Neoadjuvant
and adjuvant chemotherapy was inconsistently docu-
mented in the medical record and so was not includ-
ed. ED visits were tracked within the first 90 days
of discharge from the hospital for RC, as well as the
reason for ED visit based on MSKCC standardised

complications [3]. All reasons for ED visits or re-
admission were counted for each patient such that
some patients had multiple causes for an ED visit
or readmission. Readmissions to the hospital were
charted at both 30 and 31-90 days from discharge
after RC along with the reason for readmission us-
ing MSKCC criteria. Most recent-follow up, OS, and
cancer-specific survival were also collected on each
patient. All patients received a phone call from clin-
ic staff approximately 3 days after discharge from
RC to assess how they were doing postoperatively
and were seen in clinic within one month of RC
by the operating surgeon. Postoperative follow-up af-
ter this was based on provider discretion.

The independent samples t-test was used to compare
continuous variables for analysis involving 2 groups.
The chi-squared test was used to compare categori-
cal variables for analysis involving 2 or more groups.
Because only 2 patients in the study received an In-
diana pouch, they were excluded from any analysis
on urinary diversion type. Based on univariable analy-
sis showing a significant difference in ED visitation
and readmission 31-90 days after discharge by diver-
sion type, binary logistic regression was also run with
2 separate outcomes: ED visitation, and readmission
31-90 days after discharge from RC. Variables with
p <0.01 and/or clinical relevance were selected for in-
clusion in the binary logistic regression model ensur-
ing no collinearity between variables. Kaplan-Meier
survival curves with log-rank test were created to com-
pare OS between patients who did and did not pres-
ent to the ED after discharge as well as patients who
were and were not readmitted 30 days and 31-90 days
after discharge from RC. All statistical analysis was
performed using SPSS Statistics Version 28 (Armonk,
NY). Clinical significance was set at p <0.05.

Bioethical standards

The study was approved by Atrium Health Wake
Forest Baptist Medical Center institutional review
board approval (approval No. IRB00100649).

RESULTS

A total of 386 patients met the inclusion criteria for
analysis in the study. The full complement of patient
demographics can be found in Table 1. Of these,
78 (20.2%) were women. The median age at surgery
was 68 years, and the median CCI was 5. In total,
219 (56.7%) patients had an open RC and 167 (43.3)
had robotic RC. Most patients had an ileal conduit
diversion (n = 317, 82.3%), followed by cutaneous
ureterostomy (CU; n = 50, 13%), percutaneous neph-
rostomy tube (PCN; n = 9, 2.3%), neobladder (n = 8,
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2.1%), and Indiana pouch (n = 2, 0.52%). The medi-
an length of stay (LOS) was 5 days, and the median
OT was 348 minutes. One hundred and thirty-seven
(35.5%) patients had a complication before ever be-

Table 1. Demographics of the study population. The follow-
ing table lists baseline demographic, surgical, and postop-
erative characteristics of the study population. Numbers
listed are either total with percentages for categorical vari-
ables in parentheses, or medians with interquartile ranges
for continuous variables

Variable Total (%) or Median (IQR)
Patients 386
Age at surgery (years) 68 (60-74)
Female 78 (20.2)
Race
Caucasian 337 (87.3)
Black 38(9.8)
Hispanic 3(0.78)
Asian 3(0.78)
Other 5(1.3)
Hypertension 203 (52.6)
Diabetes 94 (24)
Coronary artery disease 70 (18.1)
COPD 49 (12.7)
CCl 5 (4-6)
Approach
Open 219 (56.7)
Robotic 167 (43.3)
Diversion
lleal conduit 317/386 (82.1)
Indiana pouch 2/386 (0.5)
Neobladder 8/386 (2.1)
Cutaneous ureterostomy 50/386 (13)
PCN 9/386 (2.3)
LOS 5(4-7)
Operative time (minutes) 348 (296—-402)
Complication before discharge 139 (36)
Reason for complication
Infectious 16
Bleeding 10
Surgical 6
Genitourinary 23
Gastrointestinal 25
Wound 12
Thromboembolic 4
Cardiac 23
Pulmonary 6
Neurological 6
Miscellaneous 4
Clavien-Dindo grade
I 59 (43.1)
I 45(32.8)
Illa 8(5.8)
lilb 6 (4.4)
IVa 3(2.2)
Vb 12 (8.8)
\Y 4(3)

Table 1. Continued

Variable Total (%) or Median (IQR)

Tumour pathology

T0 45/383 (11.7)
Ta 13/383 (3.4)
Tis 28/383 (7.3)
Tl 30/383 (7.8)
T2a 63/383 (16.4)
T2b 55/383 (14.4)
T3a 50/383 (13.1)
T3b 32/388 (8.4)
T4a 59/383 (15.4)
T4b 8/383 (2.1)
Follow-up (months) 13 (4-33.8)
ED visit within 90 days of discharge 130(33.7)
Number of ED visits 1(1-2)
Readmission within 30 days of discharge 72 (18.7)
Readmission 31-90 days from discharge 67 (17.3)
>1 readmission <90 days from discharge 115 (29.8)
Died 171 (44.4)
Cancer-specific death 115/160 (71.9)
Overall survival (months) 12 (4-25)

CCl — Charlson Comorbidity Index; COPD — chronic obstructive pulmonary disease;
LOS — length of stay; PCN — percutaneous nephrostomy

ing discharged from the hospital during initial stay,
of which 59 (43%) were Clavien grade I, 45 (32.8%)
grade I1, 8 (5.8%) grade Illa, 6 (4.4%) grade I1Ib, 3 (2.2%)
grade IVa, 12 (8.8%) grade IVb, and 4 (3%) grade V.
Mean follow-up was 35 months, and 171 (44.3%) pa-
tients had died by the end of the study window with
a median OS of 12 months. One hundred and fifteen
deaths (67.3%) were due to bladder cancer specifically.
Postoperatively, 130 (33.7%) patients had at least
one ED visit postoperatively. The primary reason for
the first ED visit after RC was infectious aetiologies
(n = 47), followed by GI (n = 26), and then GU rea-
sons (n = 23). No significant differences were seen
in OT, operative approach, LOS, age at surgery, gen-
der, race, CCI, or medical comorbidities aside from
hypertension between patients who did and did not
present to the ED within 90 days after discharge
from RC (p >0.05). Diversion type differed based
on ED visits, with a significantly greater propor-
tion of CU patients visiting the ED after discharge
(p <0.001). Postoperative complications prior to dis-
charge from RC, Clavien-Dindo grade, and tumour
pathology were not significantly different (p >0.05).
OS was significantly longer in patients who did not
present to the ED within 90 days of discharge from
RC (Figure 1A; p = 0.001). On multivariable logistic
regression, CU diversion patients were 3 times more
likely to visit the ED relative to ileal conduit patients
when controlling for gender, operative approach, tu-
mour pathology, and race (Table 5; p <0.001).
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For 30-day readmissions, 72 (18.7%) patients
were readmitted (Table 2). The most common rea-
son for readmission was infectious (n = 24), then
GI (n = 20), and GU (n = 10) aetiologies. No sig-
nificant differences were seen in OT, operative ap-
proach, urinary diversion type, LOS, age at surgery,
gender, race, CCI, or medical comorbidities aside
from hypertension between patients who were and
were not readmitted within 30 days of discharge
from RC (p >0.05). Postoperative complications
during initial hospital stay were more common
in patients who were not readmitted within 30 days
of RC (p = 0.031). Clavien-Dindo grade and tumour

pathology were not significantly different (p >0.05).
OS was greater in patients not readmitted within
30 days of RC (Figure 1B; p <0.001).

Sixty-seven (17.3%) patients were readmitted be-
tween 31 and 90 days of discharge from RC. The
most common reason for readmission was infectious
(n = 27), then GU (n = 16), and GI (n = 13) aetiolo-
gies. No significant differences were seen in OT, op-
erative approach, LOS, age at surgery, gender, race,
CCI, or medical comorbidities aside from COPD
between patients who were and were not readmit-
ted within 90 days of discharge from RC (p >0.05).
Diversion type differed based on 31-90-day readmis-

mulative Survival

Cu

Time (months)

No ED visit 107 42 16 7 2 0
(censored) ()] o) [} © ©

ED wisit 62 14 2 0 0 0
(censored) ) © ©

p<0.001

umulative Survival

Not readmitted 30-days 132 48 18 7 2 0
(censored) (O} O] O] O] ©

Readmitted 30-days

psietes 36 17 17 0 [ 0

0] © ©

C

No Readnmitted 90-days
Yes 90-days

Not readmitted 31-90-days

(censored) 136 22

@ 0]

Readmitted 31-90-days. 3 7

Figure 1. Kaplan-Meier survival curve. The following figure compares overall survival based on: A) ED visit versus no ED visit after
discharge; B) Readmission versus no readmission 30 days after discharge; C) Readmission 31-90 days after discharge. Overall
survival is in months on the x-axis, and cumulative survival is displayed on the y-axis. Each death during the study window was
recorded as an event for the survival curve. Censored patients are displayed with a hash mark on the graphs. Log-rank values
are displayed on each graph. Number at risk table is also provided under each graph.
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sion status, with a significantly greater proportion
of CU patients readmitted (p <0.001). Postoperative
complications during initial hospital stay and Cla-
vien-Dindo grade were not significantly different
(p >0.05). Tumour pathology differed between those

Table 2. Risk factors for emergency department visits after
discharge from radical cystectomy. The following compares
patient variables between those who did and did not present
to the ED after RC to identify risk factors for ED utilisation.
The first row shows the MISKCC reasons for ED visitation.
Numbers listed are either totals with percentages for cat-
egorical variables in parentheses or means with standard
deviations for continuous variables. Indiana pouch patients
are not listed because they were excluded from analysis.
Associated p-values are also listed for each comparison

Variable ED visit No ED visit value
(n=130) (n=256) P
Reason for first ED visit

Infectious 47

Bleeding 4

Surgical 3

Genitourinary 23

Gastrointestinal 26 B B

Wound 13

Thromboembolic 4

Cardiac 4

Pulmonary 6

Neurological 0

Miscellaneous 0
Operative time (minutes) 355.2 (101.8) 346 (89.2) 0.389
LOS (days) 7.2(8.8) 17.2 (139) 0.410
Age (years) 67 (9) 66.4 (11.1) 0.588
CCl 5.1(2) 5.4(2) 0.147
Female 33(25.4) 45 (17.6) 0.071
Race - - 0.295
Approach

Open 81 (62.3) 138 (53.9) 0.115

Robotic 49 (37.7) 118 (46.1)

Diversion

lleal conduit 95 (73) 222 (88)

Neobladder 5(3.8) 3(1.2) <0.001

Cutaneous ureterostomy 29 (22.3) 21(8.3)

PCN 1(0.8) 8(3.1)
Post.operatlve complication prior 52 (40) 85 (33.2) 0.392
to discharge
Clavien-Dindo grade - - 0.527
Tumour pathology - - 0.138
Diabetes 38(29.2) 54 (21) 0.076
Hypertension 80 (61.5) 123 (48) 0.012
Coronary artery disease 26 (20) 44 (17.1) 0.498
COPD 12 (9.2) 37 (14.5) 0.145
Overall survival (months) 11.3(12.2) 20.8 (20.4) 0.001

CClI = Charlson Comorbidity Index; COPD — chronic obstructive pulmonary disease;
LOS — length of stay; PCN — percutaneous nephrostomy

who were and were not readmitted between 31 and
90 days of discharge from RC, with a greater propor-
tion of higher-stage tumours in patients readmitted
(p = 0.042). OS was greater in patients not readmit-
ted within 31-90 days of RC (Figure 1C; p = 0.001).

Table 3. Risk factors for 30-day readmission after discharge
from radical cystectomy. The following compares patient
variables between those who were and were not readmitted
to the hospital after RC within 30 days of discharge

to identify risk factors for 30-day readmission. The first row
shows the MSKCC reasons for readmission. Numbers listed
are either totals with percentages for categorical variables
in parentheses or means with standard deviations for contin-
uous variables. Indiana pouch patients are not listed because
they were excluded from analysis. Associated p-values are
also listed for each comparison

L No
Readmission readmission
Variable 30-days d p-value
(n=72) 30-days
(n=314)

Reason for readmission
Infectious 24
Bleeding 2
Surgical 2
Genitourinary 10
Gastrointestinal 20 B B
Wound 8
Thromboembolic 4
Cardiac 3
Pulmonary 3
Neurological 0
Miscellaneous 2
Operative time (minutes) 359.6 (97.2) 346.7(92.6) 0.297
Length of stay (days) 7.4 (10.3) 15.3(125.4) 0.594
Age (years) 66.4 (11) 66.9 (9.4) 0.749
ccl 4.9(1.8) 5.4 (2) 0.064
Female 17 (23.6) 61(19.4) 0.425
Race - - 0.347
Approach

Open 81 (62.3) 138(53.9)  0.115

Robotic 49 (37.7) 118 (46.1)
Diversion

lleal conduit 55 (76.4) 262 (84.5)

Neobladder 2(2.8) 6(1.9) 0.288

Cutaneous ureterostomy 14 (19.4) 36 (17.1)

PCN 1(1.4) 8(2.6)
Pospoperahve complication prior 18 (25) 121 (38.5) 0031
to discharge
Clavien-Dindo grade - - 0.104
Tumour pathology - - 0.138
Diabetes 38(29.2) 54 (21) 0.076
Hypertension 80 (61.5) 123 (48) 0.012
Overall survival (months) 10.5(11.2) 19.3(19.5) <0.001

CCl — Charlson Comorbidity Index; COPD — chronic obstructive pulmonary disease;
PCN — percutaneous nephrostomy
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On multivariable logistic regression, CU diversion
patients were 3.47 times more likely to be readmit-
ted 31-90 days after discharge from RC relative
to ileal conduit patients when controlling for gen-
der, operative approach, tumour pathology, and race
(Table 6; p <0.001).

DISCUSSION

The complication frequency in our cohort after RC
was in line with previous publications. Thirty-six per

Table 4. Risk factors for 90-day readmission after discharge from
radical cystectomy. The following compares patient variables be-
tween those who were and were not readmitted to the hospital
after RC within 30 days of discharge to identify risk factors for
90-day readmission. The first row shows the MISKCC reasons for
readmission. Numbers listed are either totals with percentages
for categorical variables in parentheses or means with standard
deviations for continuous variables. Indiana pouch patients are
not listed because they were excluded from analysis. Associated
p-values are also listed for each comparison

cent of patients had some form of complication after Variable Regg_’g‘:i"“ readm?ssion value
RC before discharge from the hospital, and 75.9% (n=6\7/) 90-days P
of these were low grade (< grade II). Other literature (n=319)
has reported in-house complication rates around :qufzsc%r;lszr readmission -
35% [9]. When also including complications after Bleeding 1
discharge requiring readmission within 90 days Surgical 2
of discharge, the complication rate was 54.8%. Cur- Genitourinary 16
rent meta-analysis estimates are that ~60% of pa- a,a;z;oéntesmal 153 -
tients will experience a complication within 90 days Thromboembolic 3
of RC, concurring with our findings [1, 9, 10]. Calm”ac 4
We saw that prior to discharge from RC, GI and GU ,ZZS:S{;Z& é
causes were the most likely type of complication, Miscellaneous 1
with infectious aetiologies a distant third. Howev- Operative time (minutes) 344.1(93.3)  350(93.8) 0.641
er, for both 30- and 90-day readmissions, infection Length of stay (days) 7.9(10.9) 6.4 (5.5) 0.255
was the most common complication. In their 90-day g (years) 659(12.8)  6658(88) 0575
analysis of morbidity and mortality from RC, Hirobe cal 53(2.1) 53(1.9) 0.937
et al. [4] noted that UTI was the most frequent com- Formale 15 (22.4) 63 (15.7) 0695
plication patients experienced, followed by wound foce - - 0208
infections and then paralytic ileus. Yuh et al. [11] :

. . . Approach
found an overall greater rate of complications in Open 41(612) 178 (55.8) 0418
their RC analysis (80%) than our study, but in terms Robotic 26 (38.8) 141 (44.2)
of classifications, infectious was most common after Diversion
RC. Katsimperis et al. [10] elected to separate UTI lleal conduit 45 (67) 272 (86.3)
and infectious complications in their classification Ejﬂigfi;retemstomy 20(()30) 380((29'_55)) <0.001
system, but again found that 25% of all postoperative PCN 2(3) 7(2.2)
complications could be attributed to either of these Postoperative complication
issues. A unique strength of our study is the addi- prior to discharge 20(29.8) 115(37.3) 0248
tional inclusion of complications prior to discharge, Clavien-Dindo grade - - 0.590
which appears to differ in classification from those Tumour pathology
seen after discharge based on our results. Maibom T0 8/66(12.1)  37/317 (11.7)
et al. [9] attempted to identify risk factors for specific E"s 15?666((15 ) ;éﬁg gi;
RC complications in their meta-analysis. They saw T1 1/66(1.5)  29/317 (9.2)
mixed results but noted that continent reservoirs T2a 6/66(9.1)  57/317(9.1)  0.042
over ileal conduits may be a risk factor for postop- gg g;gg 82;; 433531177((1135)
erative UTI, as is a higher CCI [9] Looking at GI T3b 10/66 (15.2)  22/317 (6.9)
complications, it appears that increasing age is most Tda 13/66 (19.7)  46/317 (14.5)
likely to contribute to an increased risk of these issues Tap Y66 (15) | 7/317(2.2)
[9]. Further study is needed to properly identify risk =~ Diabetes 19(284) 73(229) 0339
factors of each MSKCC complication type after RC. Hypertension 40(59.7) 163 (51.1) 0200
We found that 33.7% of our RC cohort presented Coronary artery disease 12 (17.9) 58 (18.2) 0.624
to the ED at least once postoperatively within 90 days CoPD 2(3) 47 (14.7) 0.009
of discharge. The most common reason for an ED vis- Overall survival (months) 104 (11) 19.6(19.4)  0.001

it was an infectious aetiology, followed by GI and GU
reasons. Baack Kukreja et al. [12] reported an over-

CClI - Charlson Comorbidity Index; COPD — chronic obstructive pulmonary disease;
PCN — percutaneous nephrostomy
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Table 5. Regression model for emergency department visitation after radical cystectomy. The following table is a binary lo-
gistic regression model with emergency department visit after radical cystectomy as the outcome. For urinary diversion, ileal
conduit is the referent group. Indiana pouch patients are not listed because they were excluded from analysis

Variable B SE Significance Exp(B) %
Upper Lower

Gender 0.48 0.27 0.078 1.6 0.95 2.75
Approach -0.28 0.23 0.23 0.76 0.48 1.19
Diversion - - 0.003 - - -

lleal conduit Referent - - - - -

Neobladder 1.39 0.77 0.070 4.0 0.89 18.0
cu 1.10 0.32 <0.001 3.0 1.59 5.66
PCN -1.22 1.07 0.25 0.29 0.036 2.41
Tumour pathology 0.015 0.045 0.73 1.02 0.93 1.11
Race -0.012 0.18 0.95 0.99 0.70 1.40

B — unadjusted odds ratio; Cl — confidence intervals; CU — cutaneous ureterostomy; Exp(B) — adjusted odds ratio; PCN — percutaneous nephrostomy; SE — standard error

Table 6. Regression model readmission 31-90 days after radical cystectomy. The following table is a binary logistic regression
model with emergency visit after radical cystectomy as the outcome. For urinary diversion, ileal conduit is the referent group.
Indiana pouch patients are not listed because they were excluded from analysis

Variable B SE Significance Exp(B) %
Upper Lower
Gender 0.17 0.34 0.61 1.19 0.61 2.31
Approach -0.14 0.28 0.63 0.87 0.50 1.53
Diversion - - 0.01 - - -
lleal conduit Referent - - - - -
Neobladder -19.20 14156.22 0.99 0.001 0.001 -
cu 1.24 0.35 <0.001 3.47 1.76 6.83
PCN 0.60 0.83 0.47 1.82 0.36 9.17
Tumour pathology 0.11 0.06 0.063 1.11 0.99 1.25
Race -0.017 0.23 0.94 0.99 0.62 1.56

B — unadjusted odds ratio; Cl — confidence intervals; CU — cutaneous ureterostomy; Exp(B) — adjusted odds ratio; PCN — percutaneous nephrostomy; SE — standard error

all ED visit rate of 38.5% after RC and found that
differences in management recovery pathways had
no effect on likelihood of an ED visit. Spencer et al. [6]
found that 14% of their RC cohort who were not
readmitted still required an ED visit after surgery.
Hirobe et al. [4] found that 7% of their RC cohort
required an ED visit despite not being readmitted
to the hospital. Our overall ED visit rate is similar
to much of the current body of literature, although
studies are too limited to compare. On univariable
analysis, history of hypertension was significantly
associated with an ED visit after RC. There is al-
most no current information on risk factors for ED
department utilisation after RC, but it has been well
established that cardiopulmonary comorbidities
are a risk factor for increased ED utilisation after
major surgeries in other fields [13]. CU diversions

also were a risk factor for ED visitation after RC,
and they remained significant on logistic regres-
sion. While there is literature on the relationship be-
tween diversion and readmission status, little exists
on ED utilisation, and more work is needed in this
area. OS was also worse in those who presented
to the ED. It is not unexpected that patients who re-
quired an ED visit fared worse postoperatively, and
these may be patients who providers need to follow
closer. We also feel our results highlight the need for
standard protocol development in patient manage-
ment after RC to reduce ED utilisation overall.

Readmissions to the hospital were within estab-
lished ranges in our patient population, but few
modifiable risk factors were seen on analysis. Some
researchers have identified neobladder as a risk
factor for readmission after RC [14-17]. Others
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have not found an association between readmission
to the hospital and any urinary diversion [18].
CU is not included in many current papers and
is a unique risk factor for readmission in the
31-90-day window after discharge we identified
in our patient population, which remained signifi-
cant on logistic regression. While Kim et al. [15] did
not study CU, they did find urinary diversion only
played a role in the likelihood of readmission in the
late period after RC (31-90 days), which we simi-
larly discovered. This finding could be explained in
2 ways: 1) CU is usually done in patients with mul-
tiple co-morbidities and who are more fragile. These
patients usually require a shorter OT, and for this
reason, a CU is selected as the urinary diversion
of choice; 2) stents for CU are typically removed dur-
ing the first month, and the risk of stricture requir-
ing re-stenting and readmission is thus increased.
It is due to this second point that some urologists
recommend prolonged stenting for CU [19]. Postop-
erative complications prior to discharge were also
associated with a lower rate of readmission in the
30-day window after discharge. Minillo et al. [20]
found that LOS >15 days predicted lower likelihood
of readmission after RC. LOS was not associated
with readmission in our study, but patients with
postoperative complications may have closer follow-
up and monitoring secondary to complex hospital
stays leading to less need for readmission long-term
after RC. As seen with ED visits, OS was worse in
those who were readmitted after RC; providers need
to follow these patients closer postoperatively.

We acknowledge that our study is inherently limited
by its retrospective nature, most notably due to se-
lection bias in our cohort. Furthermore, we cannot
fully account for ED visits and readmissions out-
side of our healthcare system. Moreover, we elected
to limit our analysis to 90 days of discharge from RC
and so cannot comment on complications outside
of this window. While we did have standardised
follow-up criteria in the first month after surgery
for the study cohort, it was up to provider discretion
after this, which limits the strength of our conclu-
sions. Though the MSKCC criteria for complication
after RC are widely employed, other urologists may
elect to categorise complications in a different way
than we did for our analysis. Lastly, we did not have
a full complement of neoadjuvant or adjuvant che-
motherapy regimens on all patients, and so no analy-
sis was performed on these potentially confounding
variables. Strengths of our study include a large
sample size and capturing ED visits, which many
studies lack. Furthermore, we identified risk factors

for ED visitation and readmission, which can guide
practitioners in appropriate management after RC.

CONCLUSIONS

The complication rate after RC is high both during
initial hospital stay and within the first 90 days after
discharge. Nevertheless, most complications are low
grade. ED utilisation after RC remains poorly under-
stood, but our results indicate that around one-third
of patients will have at least one ED visit within
the first 90 days of discharge from RC. Readmis-
sion rates are also high, 30 and 31-90 days after
discharge. The most likely reason for ED presenta-
tion and readmission is infection, with GI and GU
as the next most common. CU diversion appears to
be a risk factor for ED visits and readmission 90 days
after discharge from RC, which is a novel finding.
Postoperative complications may also be associated
with lower readmission rates to the hospital within
30 days of discharge, but further research is needed.
OS is worse for patients who presented to the ED and
who were readmitted at the 30- and 31-90-day in-
tervals, which is not unexpected given that these pa-
tients often had more complex postoperative issues.
We feel that our findings have multiple implications
for physicians’ practice. Preoperatively, patients
should be counselled appropriately in terms of both
the likelihood and type of complications to expect af-
ter RC. Urologists should also fully consider all di-
version options for patients in preoperative planning
for RC, making note of our analysis showing increased
ED use and readmission with CU. Furthermore, ED
providers can be better educated on RC patients,
specifically the most likely reasons for patient pre-
sentation to the ED and how to appropriately triage
and manage them. Patient management protocols af-
ter RC also remain an area open to further research
to better improve care for RC. Ultimately, healthcare
utilisation after RC is high, and measures to identify
these patients most at risk early on after RC can help
prevent excess strain on the system and lead to cost
savings in the future.
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