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Introduction: Thoracic epidural analgesia (TEA) is commonly used
to manage postoperative pain and facilitate early mobilization after
major intra-abdominal surgery. Evidence also suggests that regional
anesthesia/analgesia may be associated with improved survival after
cancer surgery. Here, we describe factors associated with TEA at the
time of radical cystectomy (RC) for bladder cancer and its association
with both short- and long-term outcomes in routine clinical practice.
Methods: All patients undergoing RC in the province of Ontario
between 2004 and 2008 were identified using the Ontario Cancer
Registry (OCR). Modified Poisson regression was used to describe
factors associated with epidural use, while a Cox proportional haz-
ards model describes associations between survival and TEA use.
Results: Over the five-year study period, 1628 patients were
identified as receiving RC, 54% (n=887) of whom received TEA.
Greater anesthesiologist volume (lowest volume providers relative
risk [RR] 0.85, 95% confidence interval [Cl] 0.75-0.96) and male
sex (female sex RR 0.89, 95% Cl 0.79-0.99) were independently
associated with greater use of TEA. TEA use was not associated
with improved short-term outcomes. In multivariable analysis, TEA
was not associated with cancer-specific survival (hazard ratio [HR]
1.02, 95% Cl 0.87-1.19; p=0.804) or overall survival (HR 0.91,
95% CI 0.80-1.03; p=0.136).

Conclusions: In routine clinical practice, 54% of RC patients
received TEA and its use was associated with anesthesiologist pro-
vider volume. After controlling for patient, disease and provider
variables, we were unable to demonstrate any effect on either
short- or long-term outcomes at the time of RC.

Introduction

Radical cystectomy (RC) with urinary diversion for muscle-
invasive bladder cancer (MIBC) has significant morbidity,
particularly for the elderly."? Major complication rates
approach 30%, even in centres of excellence.’> However,
RC — accompanied with an optimal pelvic lymph node
dissection — performed in combination with perioperative

chemotherapy remains the gold standard for MIBC man-
agement. Continuing efforts to reduce the morbidity of this
major operation are paramount.

The role of anesthesia and analgesia in the perioperative
care of MIBC patients would seem to be vital to favour-
able outcomes. Long considered the standard of care for
major abdominal surgery,®” intravenous patient-controlled
analgesia (IV PCA) has been replaced by neuraxial anal-
gesia, either thoracic epidural analgesia (TEA) or thoracic
patient-controlled epidural analgesia (PCEA). In various sur-
gical populations, studies have shown epidural analgesia
as superior in terms of improving early outcomes, includ-
ing improved perioperative pain control, decreased early
complications, and decreased time to return of bowel func-
tion.%° Recommendations for the Enhanced Recovery After
Surgery (ERAS) programs therefore include TEA for large
open abdominal procedures' ' and TEA is has been recom-
mended as the postoperative analgesic technique of choice
for MIBC patients undergoing RC."

In addition to an improvement of early outcomes, there
is a body of literature to suggest that perioperative regional
analgesia may attenuate cancer recurrence. Early retrospective
studies in breast, colon, and prostate cancer populations'*->
reported improved recurrence- and metastasis-free survival
in patients who received neuraxial analgesia. Despite these
encouraging early findings and a plethora of basic science
evidence to support the biologic plausibility,’®'® more recent
analyses have been less encouraging.'** This phenomenon
has not been specifically investigated in the RC population.

Population-based studies are able to provide further insight
into outcomes in routine clinical practice. We undertook this
contemporary, population-based study to describe the use of
TEA at the time of RC in routine clinical practice and evaluate
its association with short- and long-term outcomes.

Methods

We retrospectively examined factors associated with the use
of TEA and its impact on outcomes in a population-based
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cohort study of patients undergoing RC in the province of
Ontario between 2004 and 2008. Patients who underwent
RC were identified using the Ontario Cancer Registry (OCR).
The OCR is a population-based registry capturing demo-
graphic and diagnostic data on at least 98% of incident
cancer cases in the province of Ontario.?' The OCR provided
the following: International Classification of Disease site and
histology codes, date of diagnosis, place of residence at
diagnosis, vital status, date, and cause of death.

This registry data was then linked to a collection of admin-
istrative health databases, as previously described,?? using
unique encoded identifiers and analyzed at the Institute for
Clinical Evaluative Sciences (ICES). Information about hospi-
tal care, physician providers, and surgical interventions were
provided from the Canadian Institute for Health Information
(CIHD). It is known that participation in the collection of
separation records throughout the province of Ontario is
consistent and complete.?* Although information on patho-
logical stage is missing in these datasets, a team of trained
data abstractors reviewed pathology reports obtained from
the OCR and entered variables according to a predefined
study protocol.

Comorbidity was classified using the Charlson index**
adapted by Deyo and colleagues.?* Previously described
methods of determining socioeconomic status were used.??
Chemotherapy within 16 weeks after surgery was classi-
fied as adjuvant chemotherapy. Given provider volume’s
well-established measure of overall surgical quality,?® we
explored its association with epidural use. We also evalu-
ated the association between anesthesiologist volumes and
epidural use. Determination of surgeon and hospital volume
was determined as previously described;?® we used a similar
approach to define anesthesiologist volume. As annual RC
volume among anesthesiologists in Ontario was very low,
we applied an a priori composite value that included both
RC and similarly complex major colorectal procedures.

The study’s primary objectives were to: 1) describe use of
epidural analgesia in routine practice; 2) evaluate factors asso-
ciated with practice; and 3) describe the association between
epidural analgesia and patient outcome. Descriptive statis-
tics were used to describe TEA use in this population. To
examine factors associated with TEA use, a modified Poisson
regression model was used. Logistic regression was used to
examine factors associated with 90-day mortality. The Cox
proportional hazards model was used to evaluate the associa-
tion between patient-, disease- and treatment-related factors
(including TEA use) with cancer-specific (CSS) and overall (OS)
survival. Results were regarded as statistically significant with
a p value of <0.05. SAS version 9.3 (SAS Institute, Cary, NC,
U.S.) was used for all analyses. This study was approved by
the Research Ethics Board at Queen’s University, Kingston,
ON, and the institutional review board at Sunnybrook Health
Sciences Centre, Toronto, ON, Canada.

During the study period of 2004-2008, 1628 patients had
RC for bladder cancer in the province of Ontario. Table 1
describes the cohort based on whether or not they received
TEA. Of the total cohort, 887 (54%) received a TEA, with
several disease, patient, and provider characteristics associ-
ated with its use. In multivariable analysis, factors associ-
ated with TEA use included gender (p=0.029), nodal status
(p=0.002), and anesthesiologist volume (p<0.001) (Table
2). Women were less likely to receive an epidural than
men (relative risk [RR] 0.89, 95% confidence interval [CI]
0.79-0.99). Status of a pelvic lymph node dissection, as
determined by the surgical pathology report, was also asso-
ciated with TEA use (RR 0.78, 95% Cl 0.67—0.91). Finally,
higher anesthesiologist volume was significantly associated
with increased TEA use (lowest volume providers RR 0.85,
95% Cl 0.75-0.96).

In a univariate analysis of outcomes (Table 3), we
observed no difference in length of stay (LOS) between those
who received a TEA and those who did not. There was no
difference in either 30-day (p=0.161) or 90-day readmis-
sion rates (p=0.893) between the groups, nor was there a
difference in 30-day mortality (p=0.438). There was a trend
towards increased 90-day postoperative mortality in the non-
epidural group (9%) compared to those with an epidural
(7%), however, this did not reach significance (p=0.104).
TEA was not associated with 90-day postoperative mortality
in multivariable analysis (Table 4).

Although in univariate analysis, a trend towards improved
five-year OS was observed in those who received an epidural
vs. those who did not (41% vs. 37% respectively; p=0.127),
multivariable analysis did not show a significant association
between epidural and OS (Table 5). Furthermore, there was
no difference between the groups in five-year CSS in univari-
ate (p=0.937) or multivariable analyses (hazard ratio [HR]
1.02, 95% C1 0.87-1.19). Factors associated with long-term
survival include age, comorbidity, extent of disease, surgeon
volume, and use of adjuvant chemotherapy (Table 5).

Discussion

We report on neuraxial analgesia use among patients with
bladder cancer treated with RC in routine clinical practice
in the province of Ontario. In this retrospective, population-
based study, we found that from 2004-2008 just over half of
RC patients received TEA and higher-volume anesthesiolo-
gists were more likely to use TEA as a pain management
strategy. TEA was also more commonly used in men than
women. We found no association between TEA use and early
or late patient outcomes in this population-based cohort.
Perhaps not unexpectedly, higher-volume anesthesia
providers were more likely to use TEA. This supports evi-
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Table 1. Characteristics of 1628 patients with bladder
cancer treated with cystectomy in Ontario from 2004-2008

All cases Epidural p value
pafoze n:;;7 n:I7c:l1
Age 0.495
20-59 239 (15%) 123 (14%) 116 (16%)
60-69 386 (24%) 208 (23%) 178 (24%)
70-79 646 (40%) 366 (41%) 280 (38%)
80+ 357 (22%) 190 (21%) 167 (23%)
Patient-related
Sex 0.005
Male 1,237 (76%) 698 (79%) 539 (73%)
Female 391 (24%) 189 (21%) 202 (27%)
Socioeconomic
status® s
Q1 289 (18%) 159 (18%) 130 (18%)
Q2 360 (22%) 206 (23%) 154 (21%)
Q3 396 (24%) 208 (23%) 188 (25%)
Q4 314 (19%) 176 (20%) 138 (19%)
Q5 269 (17%) 138 (16%) 131 (18%)
Charlson
comorbidity score A
0 1,161 (71%) 623 (70%) 538 (73%)
1 260 (16%) 152 (17%) 108 (15%)
2+ 207 (13%) 112 (13%) 95 (13%)
Disease-related
T stage 0.295
<T2 359 (22%) 194 (22%) 165 (22%)
T2 320 (20%) 183 (21%) 137 (18%)
T3 584 (36%) 302 (34%) 282 (38%)
T4 365 (22%) 208 (23%) 157 (21%)
N stage 0.003
N negative 952 (58%) 530 (60%) 422 (57%)
N positive 455 (28%) 260 (29%) 195 (26%)
NX 221 (14%) 97 (11%) 124 (17%)

“Q1 represents the communities where the poorest 20% of the Ontario population
resided; #hospital and surgeon volume were classified based on the mean number of
cystectomies done over a five-year study period (surgeon volume data were not available
for <6 patients); *anesthesiologist volume was classified based on the mean number of
cystectomy and colorectal resections over a five-year study period (volume data were not
available for 40 patients).

dence that higher-volume centres are more adherent to
care pathways and quality-of-care processes,?” which are
increasingly including use of regional — and specifically
for intra-abdominal procedures — neuraxial analgesia. We
felt it reasonable to use a composite value for anesthesiolo-
gist volume given the small RC volume of anesthesiologists
in routine clinical practice. The finding that TEA use was
less frequent in women is of interest and potentially high-
lights perceived inequities in management and outcomes of
women with bladder cancer.?®

Despite its recognized importance in early outcomes in
related surgical populations,®° there is a paucity of evidence

Table 1 (cont’d). Characteristics of 1628 patients with
bladder cancer treated with cystectomy in Ontario from
2004-2008

All cases Epidural p value
Yes No
n=1628 n=887 n=741
Treatment-related
Adjuvant
chémotherapy e
Yes 282 (17%) 148 (17%) 134 (18%)
No 1,346 (83%) 739 (83%) 607 (82%)
Surgeon volume® <0.001
Q1 (lowest) 276 (17%) 131 (15%) 145 (20%)
Q2 387 (24%) 188 (21%) 199 (27%)
Q3 434 (27%) 239 (27%) 195 (26%)
Q4 528 (32%) 327 (37%) 201 (27%)
Hospital volume#® <0.001
Q1 (lowest) 249 (15%) 127 (14%) 122 (16%)
Q2 503 (31%) 230 (26%) 273 (37%)
Q3 311 (19%) 197 (22%) 114 (15%)
Q4 565 (356%) 333 (38%) 232 (31%)
églisr:gswloglst <0.001
Q1 (lowest) 403 (25%) 195 (22%) 208 (28%)
Q2 366 (22%) 207 (23%) 159 (21%)
Q3 362 (22%) 226 (25%) 136 (18%)
Q4 457 (28%) 258 (29%) 199 (27%)

“Q1 represents the communities where the poorest 20% of the Ontario population
resided; #hospital and surgeon volume were classified based on the mean number of
cystectomies done over a five-year study period (surgeon volume data were not available
for <6 patients); *fanesthesiologist volume was classified based on the mean number of
cystectomy and colorectal resections over a five-year study period (volume data were not
available for 40 patients).

supporting TEA-associated improvement of patient outcomes
in RC. Evidence often quoted supporting use of TEA in reduc-
tion of short-term complications in RC come from the ERAS
literature.? The ERAS studies are investigating several periop-
erative interventions simultaneously, so to attribute improve-
ments in short-term complications to one aspect of the inter-
vention — TEA — is not likely appropriate. Our best evidence
then, must be extrapolated from mixed surgical populations.

Our findings are consistent with previous studies in the RC
population showing no benefit to TEA in early outcomes. In
their single-centre, retrospective analysis of 131 RC patients,
Toren et al** noted no difference in early outcomes, includ-
ing pain scores and LOS, between those who received IV
PCA and PCEA. Gomez et al*' similarly showed no dif-
ferences in complications or survival between RC patients
receiving IV PCA and TEA in their retrospective cohort of
274 patients. In a more recent series of 302 patients under-
going RC, aside from modest decreased amounts of total
opioid requirement, Winer et al*? observed no difference in
early outcomes— including LOS, return of bowel function,
and early complications — between those who received
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Table 2. Variables associated with epidural among 1628*
patients with bladder cancer treated with cystectomy in
Ontario from 2004-008.

Characteristic P Multivariable analysis
use (%)
RR (95% Cl) p value
Patient-related
Age 0.405
20-59 (n=239) 51% Ref
60-69 (n=386) 54% 1.06 (0.91-1.24)
70-79 (n=646) 57% 1.12 (0.97-1.29)
80+ (n=357) 53% 1.08 (0.92-1.26)
Sex 0.029
Male (n=1237) 56% Ref
Female (n=391) 48% 0.89 (0.79-0.99)
g::rllson comorbidity 0.547
0 (n=1161) 54% Ref
1 (n=260) 58% 1.07 (0.95-1.19)
2+ (n=207) 54% 1.00 (0.88-1.14)
Disease-related
T stage 0.291
<T2 (n=359) 54% Ref
T2 (n=320) 57% 1.07 (0.94-1.22)
T3 (n=584) 52% 0.95 (0.84-1.08)
T4 (n=365) 57% 1.01 (0.88-1.16)
N stage 0.002
N negative (n=952) 56% Ref
N positive (n=455) 57% 1.03 (0.93-1.14)
NX (n=221) 44% 0.78 (0.67-0.91)
Treatment-related
é;lii:ismloglst <0.001
Q1 (n=403) 48% 0.85 (0.75-0.96)
Q2 (n=366) 57% 1.00 (0.89-1.13)
Q3 (n=362) 62% 1.12 (1.00-1.25)
Q4 (n=457) 56% Ref

“Patients with NACT and/or preoperative RT (n=93) are removed from the analysis since
stage of disease is not reliable; #anesthesiologist volume was classified based on the mean
number of cystectomy and colorectal resections over a five-year study period (volume
data were not available for 40 patients). Cl: confidence interval; NACT: neoadjuvant
chemotherapy RR: relative risk; RT: radiotherapy.

epidural analgesia and those who received other periopera-
tive pain management strategies.

Although early retrospective studies'>'* suggesting attenu-
ation of cancer recurrence for patients undergoing surgery
receiving epidural analgesia were encouraging, the stud-
ies were all retrospective in nature and consisted of small
sample sizes (n=129-655). Subsequent literature has been
less promising and several recent studies have called into
question the initial optimism regarding improved cancer out-
comes.'?% Weingarten et al** recently published on their
series of 129 patients undergoing RC with combined gen-
eral anesthetic (GA) and TEA and compared to age-matched

Table 3. Outcomes of 1628 patients with bladder cancer
treated with cystectomy in Ontario from 2004-2008

Epidural p value
Yes No
n=887 n=741

Outcome
Mean LOS (days) 14 14 0.406
Median LOS (days) 10 10 0.651
30-day mortality 23 (3%) 24 (3%) 0.438
90-day mortality 63 (7%) 69 (9%) 0.104
30-day re-admission* 193 (22%) 183 (25%) 0.161
90-day re-admission* 306 (34%) 258 (35%) 0.893
5-year OS (95% Cl) 41% (38-45%) 37% (34-41%)  0.127
5-year CSS (95% CI)*  52% (48-55%) 52% (48-56%)  0.937

#*Numerator for hospital re-admission rate included cases discharged and re-admitted and
those who died in hospital before discharge and cases never discharged at 30 and 90 days
(denominator included all cases); *deaths within 90 days were not counted as CSS events.
CSS: cancer-specific survival; LOS: length of stay; OS: overall survival.

controls undergoing oncologic surgery with only GA. In
this analysis, they found no association between TEA and
cancer recurrence, OS, or CSS. To our knowledge, this small
study is the only report that evaluates the association of
long-term outcomes in bladder cancer patients to modes
of analgesia used.

In our large population-based study, we found no
strong evidence of association between TEA and long-
term survival among patients treated with RC for blad-
der cancer. This observation is consistent with a recent,
large, population-based study in gastric cancer using the
Surveillance, Epidemiology, and End Results (SEER) Program/
Medicare database.” Cummings et al showed no associa-
tion between epidural use and cancer recurrence or survival
in 2745 patients undergoing resection of gastric cancer.'
Furthermore, Sun and colleagues? recently published a
meta-analysis of 18 studies evaluating the impact of epidural
anesthesia on cancer outcomes. Although no bladder can-
cer studies were included in the meta-analysis, they found
that although epidurals were associated with improved OS
(HR 0.84, 95% Cl 0.75-0.94), it was not associated with
reduced cancer recurrence (HR 0.91, 95% C1 0.70-1.18). It
should be noted that all of the cited studies failed to control
for provider volume, an important quality-of-care indicator,
which we were able to include in our analysis. It is, there-
fore, plausible that the observed association between neur-
axial analgesia and OS in previous reports reflect residual
confounding rather than a true biologic effect.

Our study is limited by the fact that epidural use was
only classified as yes/no using physician billing records and
we do not have additional information regarding the extent
and effectiveness of perioperative pain control. We were,
therefore, unable to stratify our patients based on degree
of epidural success. Furthermore, epidural ‘failure’ can be
multifactorial and significant, yet difficult to determine retro-
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Table 4. Variables associated with 90-day postoperative
mortality among 1628* bladder cancer patients treated
with cystectomy in Ontario from 2004-2008.

90-day mortality

Characteristic ety Multivariable analysis
mortality
OR (95% Cl) p value
Patient-related <0.001
Age
20-59 (n=239) 3% Ref
60-69 (n=386) 6% 2.08 (0.90-4.81)
70-79 (n=646) 8% 2.44 (1.12-5.33)
80+ (n=357) 14% 4.55 (2.06-10.08)
Sex 0.962
Male (n=1237) 8% Ref
Female (n=391) 8% 0.99 (0.64-1.53)
g::rr;son comorbidity 0.242
0 (n=1161) 7% Ref
1 (n=260) 10% 1.28 (0.79-2.09)
2+ (n=207) 13% 1.48 (0.90-2.42)
Disease-related
T stage <0.001
<T2 (n=359) 4% Ref
T2 (n=320) 5% 1.24 (0.57-2.69)
T3 (n=584) 8% 1.82 (0.95-3.50)
T4 (n=365) 16% 3.86 (2.00-7.47)
N stage 0.008
N negative (n=952) 5% Ref
N positive (n=455) 12% 1.91 (1.24-2.95)
NX (n=221) 12% 1.75 (1.05-2.94)
Treatment-related
Surgeon volume® 0.042
Q1 (n=276) 11% 1.73 (0.98-3.05)
Q2 (n=387) 7% 1.15 (0.66-2.02)
Q3 (n=434) 11% 1.90 (1.15-3.15)
Q4 (n=528) 5% Ref
Epidural 0.115
Yes (n=887) 7% 0.74 (0.51-1.08)
No (n=741) 9% Ref

*Patients with NACT and/or preoperative RT (n=93) are removed from the analysis since
stage of disease is not reliable; #surgeon volume was classified based on the mean
number of cystectomies done over a five-year study period (surgeon volume data were not
available for <6 patients). Cl: confidence interval; NACT: neoadjuvant chemotherapy; OR:
odds ratio; RT: radiotherapy.

spectively. We must assume that some patients would have
received an epidural that did not function optimally or were
misplaced entirely and were, therefore, transitioned to [V
PCA; however, there is no way to capture this information
from a database. We used related colorectal procedures in
their total volume determination, as these procedures burden
patients with similar amounts of perioperative pain and com-
plications and similar skill-sets in managing these patients
perioperatively are required. Finally, our study is further

Epidural use in cystectomy in routine clinical practice

limited through unmeasured confounding variables present
in any retrospective observational study. Despite this, our
study includes all patients with bladder cancer treated with
curative intent RC in the province of Ontario, minimizing
the referral and selection biases of single-centre series or
institution-based observational studies.

Conclusion

In this population-based cohort of cystectomy patients treat-
ed between 2004 and 2008, 56% (n=887) received TEA.
High-volume providers used TEA more commonly. Our data
was unable to demonstrate any association between epidural
use and short-term outcomes or long-term survival among
patients treated with RC in routine clinical practice.
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