Short-term perioperative outcomes of patients treated with radical
cystectomy for bladder cancer included in the National Surgical
Quality Improvement Program (NSQIP) database
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Introduction: We report the contemporary outcomes of radical
cystectomy (RC) in patients with bladder cancer using a national,
prospective perioperative database specifically developed to assess
the quality of surgical care.

Methods: The National Surgical Quality Improvement Program
(NSQIP) database was queried from 2006 to 2011 for RC. Data on
postoperative complications, operative time, length of stay, blood
transfusions, readmission, and mortality within 30 days from sur-
gery were abstracted.

Results: Overall, 1094 patients undergoing RC were identified.
Rates of overall complications, transfusions, prolonged length of
hospitalization, readmission, and perioperative mortality were
31.1%, 34.4%, 25.9%, 20.2%, and 2.7%, respectively. Body mass
index represented an independent predictor of overall complica-
tions on multivariate analysis (p = 0.04). Baseline comorbidity
status was associated with increased odds of postoperative com-
plications, prolonged operative time, transfusion, prolonged hospi-
talization, and perioperative mortality. In particular, patients with
cardiovascular comorbidities were 2.4 times more likely to die
within 30 days following cystectomy compared to their healthier
counterparts (p = 0.04). Men had lower odds of prolonged opera-
tive time and blood transfusions (p < 0.03). Finally, the receipt of a
continent urinary diversion was the only predictor of readmission
(p =0.02). Our results are limited by their retrospective nature and
by the lack of adjustment for hospital and tumour volume.
Conclusions: Complications, transfusions, readmission, and peri-
operative mortality remain relatively common events in patients
undergoing RC for bladder cancer. In an era where many advocate
the need for prospective multi-institutional data collection as a

means of improving quality of care, our study provides data on
short-term outcomes after RC from a national quality improvement
initiative.

Introduction

Open radical cystectomy (RC) currently represents the stan-
dard of care for the treatment of muscle-invasive bladder
cancer." Despite refinements in surgical technique and
perioperative management, RC has been associated with
a substantial risk of postoperative morbidity and mortality,
where the rates of short-term complications and mortality.’”

Identifying determinants of postoperative outcomes is
crucial for individual risk-adjustment prior to RC. Several
studies have reported predictors of complications, periop-
erative mortality, and readmission. However, these data are
usually obtained from tertiary referral centres,>>” and there-
fore may not be generalizable to the American population.
Recent population-based studies have reported nationwide
outcomes for patients treated with RC for bladder cancer.®™
Despite their larger sample sizes, such studies are inherently
limited by pre-selection bias, as well as errors in data col-
lection, procedure classification and coding.'"'?

To overcome these limitations, we sought to identify
determinants of significant endpoints, such as postopera-
tive complications, blood transfusions, prolonged operative
time (pOT), prolonged length of stay (pLOS), perioperative
mortality, and readmission using the American College of
Surgeons (ACS) National Surgery Quality Improvement
Program (NSQIP) database. The NSQIP was specifically
developed to assess the quality of surgical care, and pro-
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spectively collects perioperative data on preoperative risk
factors, intraoperative variables, and 30-day postoperative
mortality and morbidity for patients undergoing major surgi-
cal procedures in the United States. This database reliably
detects complications and mortality in comparison to admin-
istrative databases or institutional series.'*'>

Methods

Data source

The current study relied on the ACS NSQIP database. Per pro-
tocol, 252 Health Insurance Portability and Accountability
Act (HIPAA)-compliant variables were collected for each
encounter. These included patient demographic informa-
tion, preoperative comorbidities risk factors, and laboratory
results, intraoperative proceedings, as well as postoperative
morbidity and mortality data for the subsequent 30-day peri-
od, where about 50% of complications occurred. Trained
surgical clinical reviewers prospectively collected the data.

Study population

Overall, 1094 patients undergoing RC (Current Procedural
Terminology [CPT] codes: 51590, 51595, and 51596) for
bladder cancer (International Classification of Diseases 9th
edition [ICD-9] codes: 188.x) between 2006 and 2011 were
identified.

Covariates

For each patient, age at surgery, gender, body mass index
(BMI), race, smoking status, alcohol consumption, preoperative
comorbidity status, preoperative creatinine, albumin, hema-
tocrit, receipt of neoadjuvant chemotherapy within 30 days
before surgery, and type of urinary diversion were available.
The Charlson comorbidity index (CCl) was calculated accord-
ing to previously described methodology.'®'” The glomerular
filtration rate (GFR) was calculated using the Cockcroft-Gault
equation. Multiple imputation was used to analyze missing
data for the following covariates: BMI (n = 5), preoperative
hematocrit (n = 31), and serum creatinine (n = 43).

Outcomes

Postoperative complications were classified under the fol-
lowing categories: cardiovascular (postoperative cardiac
arrest, myocardial infarction, or cerebrovascular accident),
pulmonary (pneumonia, need for postoperative reintubation,
and need for ventilatory support >48 hours), thromboem-
bolic (deep venous thrombosis and pulmonary embolism),
septic (sepsis and septic shock), renal (acute renal failure and
progressive renal insufficiency), urinary tract infections, and

wound complications (superficial, deep, and organ space
surgical site infections, and dehiscence), according to previ-
ously reported methodology.'® Additional outcomes consist-
ed of intraoperative transfusions, pOT, pLOS, readmission,
and perioperative mortality. Postoperative transfusions were
defined as any transfusion given from the time the patient left
the operating room to 72 hours postoperatively. Prolonged
operative time was defined as an operative time greater than
the 75th percentile (=422 minutes). Similarly, pLOS was
defined as a LOS beyond the 75th percentile (=11 days).
Perioperative mortality was defined as death within 30 days
after surgery. Data on the occurrence of 30-day readmission
after surgery was only available for procedures performed
on or after January 1, 2011."

Statistical analyses

Descriptive statistics of categorical variables focused on fre-
quencies and proportions. Means, medians and interquartile
ranges were reported for continuously coded variables.

Multivariable logistic regression models tested the asso-
ciation between preoperative covariates and overall com-
plications, pLOS, pOT, transfusion, and readmission rates.
Covariates consisted of age at surgery, race, gender, BMI,
smoking status, baseline comorbidities, GFR, albumin,
hematocrit, neoadjuvant chemotherapy, and type of diver-
sion. All statistical tests were performed using the R statisti-
cal package (version 3.0.2), with a two-sided significance
level set at p < 0.05.

The Institutional Review Board exempted this study for
review since it includes de-identified patients.

Results

Baseline characteristics

Overall, 1094 patients underwent RC at NSQIP participating
hospitals between 2006 and 2011 (Table 1). The median age
at surgery was 69 (interquartile range [IQR]: 61-76). Most
patients were men (80.0%) and Caucasian (83.5%). Overall,
240 patients (21.9%) received continent diversion.

Short-term outcomes

Overall, 340 (31.1%) patients experienced at least 1 com-
plication within 30 days. The most common postoperative
complications were sepsis (14.2%), urinary tract infection
(10.3%), and wound complications (10.3%). The median
operative time was 331 minutes (IQR: 256-422). Overall,
425 (38.8%) patients received intraoperative blood transfu-
sions. The median length of stay was 8 days (IQR: 7-11).
Overall, 29 patients (2.7%) died within 30 days of surgery.
Finally, 128 (20.2%) patients required readmission (Table 2).
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Table 1. Baseline characteristics for 1094 patients treated
with radical cystectomy between 2006 and 2011 (National
Surgical Quality Improvement Program database)

Total (n = 1094)

Age at diagnosis

Median (IQR) 69 (61-76)
Gender, n (%)

Female 219 (20.0)
Male 875 (80.0)
BMI, n (%)

<25 340 (31.1)
25-30 406 (37.1)
>30 348 (31.8)
Race, n (%)

White 914 (83.5)
Other 180 (16.5)
Smoking status, n (%)

Non smoker 818 (74.8)
Current smoker 276 (25.2)
Alcohol, n (%)

<2 drinks/day 1063 (97.2)
>2 drinks/day 31(2.8)
Preoperative comorbidities, n (%)

No comorbidities 337 (30.8)
Diabetes mellitus 204 (18.4)
Hypertension 650 (59.4)
Cardiovascular disease 134 (12.2)
Dyspnea 117 (10.7)
Other medical comorbidities 160 (14.6)
CCl

0 772 (70.6)
1 278 (25.4)
=2 44 (4.0)
Preoperative creatinine (mg/dL), n (%)

<1.2 764 (69.8)
=1.2 330 (30.2)
Preoperative albumin (g/dL, n (%)

<3.0 75 (6.9)
=3.0 1019 (93.1)
Preoperative hematocrit (%), n (%)

<30 91 (8.3)
30-45 905 (82.7)
>45 98 (9.0)
Glomerular filtration rate (mL/min/1.73m2), n (%)

=60 763 (69.7)
30-59 288 (26.3)
<30 43 (3.9)
Neoadjuvant chemotherapy 48 (7.6)
Diversion, n (%)

Continent Diversion 240 (21.9)
Other 854 (78.1)

BMI: body mass index; IQR: interquartile range; CCl: Charlson comorbidity index.

Multivariate analyses

Table 3 shows the multivariable logistic regression analyses
evaluating the association between preoperative variables
and postoperative outcomes.

Short-term outcomes after radical cystectomy

Preoperative BMI, dyspnea, and unknown albumin were
the only independent predictors of postoperative complica-
tions (p = 0.01). In particular, patients with a BMI >30 were
1.7 times more like to have postoperative complications
compared to those with a BMI <25 (p = 0.01). Similarly,
patients with dyspnea were 1.7 times more likely to experi-
ence complications compared to their counterparts without
dyspnea (p = 0.01).

Age, race, BMI, hypertension, and continent diversion
were significant predictors of the pOT (p =< 0.04). Of note,
patients receiving a continent diversion were 2.2 times more
likely to have pOT compared to those receiving other diver-
sions (p < 0.001).

Gender, preoperative hematocrit, and the presence of
cardiovascular comorbidities were significant predictors
of postoperative transfusion (p < 0.03). Men had a lower
odds of blood transfusion compared to women (p = 0.03).
Additionally, patients with cardiovascular comorbidity were
57% less likely to receive postoperative transfusion com-
pared to their counterparts without cardiovascular comor-
bidities (p = 0.03).

Age at diagnosis, race, and the presence of comorbidities
defined as other were the only predictors of pLOS (p < 0.01).

Urinary diversion type was the only predictor of read-
mission after discharge. Particularly, patients receiving a
continent diversion were 49% more likely to be readmitted
when compared to those patients who had other diversions
(p = 0.02).

Finally, age at surgery and cardiovascular comorbidities
were significant predictors of mortality within 30 days of
surgery (p = 0.04). Specifically, patients with cardiovascular
comorbidities were 2.4 times more likely to die within 30
days compared to their counterparts without cardiovascular
comorbidities (p = 0.04).

Discussion

In the current study, we evaluated the contemporary rates
and predictors of postoperative complications, pOT, transfu-
sions, pLOS, readmission, and short-term mortality in a large
cohort of patients included in the NSQIP database.

Several of our results are notable. First, we show that the
risk of postoperative complications after RC for bladder can-
cer remains high in a contemporary cohort (up to 30%). This
is consistent with complication rates reported in previous
studies,'>*%2° and corroborates the need for accurate iden-
tification of preoperative risk factors for potentially avoid-
able adverse events. Our results suggest that preoperative
BMI represents a significant predictor of overall postopera-
tive complications. Previous studies have linked increased
BMI to a substantially higher risk of wound infection and
dehiscence,*?° while others have suggested that construction
of either urinary diversions or orthotopic bladder substitu-
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Table 2. Intraoperative and postoperative outcomes for
patients treated with radical cystectomy (RC) between

2006 and 2011 (National Surgical Quality Improvement
Program NSQIP database)

Overall
Postoperative complications, n (%)
Overall 340 (31.1)
Cardiovascular 15 (1.4)
Pulmonary 71 (6.5)
Thromboembolic 65 (5.9)
Septic 155 (14.2)
Renal failure 45 (4.1)
UTI 113 (10.3)
Wound 113 (10.3)
Median operative time (minutes; IQR) 331 (256-422)
Transfusions, n (%) 425 (38.8)
Median length of stay (days; IQR) 8 (7-11)
Readmission*, n (%) 128 (20.2)
Postoperative mortality, n (%) 29 (2.7)

*Readmission data only available for the year 2011 (n = 633); UTI: Urinary tract infections;
IQR: Interquartile range.

tions in patients with higher BMIs poses a much greater
technical difficulty.?'?? Although we do not advocate that
obesity should be considered a contraindication for surgery,
these patients may do better in the care of an experienced
urologist. Additionally, modifying surgical technique and
using the appropriate surgical instruments are essential to
minimizing the risk of adverse short-term outcomes in obese
patients.?! Finally, recent data supporting the use of multi-
modal chemotherapy and radiation in selected patients with
muscle-invasive bladder cancer suggest that these patients
need to be properly counselled of their alternatives before
electing to undergo extirpative surgery.*?

The high rate of readmission following cystectomy is
another notable finding derived from this study. Specifically,
more than 20% of the patients necessitated a hospital read-
mission within 30 days of surgery. This result complements
those recently reported by Stimson and colleagues; these
authors showed that most readmissions after RC occurred
within 30 days (19.7%).° In multivariable analyses, type of
urinary diversion was the only independent predictor of
hospital readmission after hospital discharge in our cohort.
Specifically, patients receiving a continent diversion were
1.5 times more likely to require readmission compared to
those who underwent other diversions. However, the type of
diversion was not associated with increased odds of 30-day
overall complications. Thus, we hypothesized that patients
receiving a continent diversion may be considered at higher
risk of late postoperative complications, and thus of readmis-
sion after hospital discharge.

Another noteworthy finding was that comorbidity status
was a significant predictor of perioperative complications,
pOT, transfusion, pLOS, and mortality. Specifically, patients
with dyspnea had higher odds of postoperative complica-

tions. Additionally, patients with cardiovascular comorbidi-
ties were 2.4 times more likely to die within 30 days fol-
lowing surgery compared to individuals without baseline
cardiovascular diseases. Surprisingly, cardiovascular comor-
bidities were associated with lower odds of receiving blood
transfusion. However, we suspect that this finding reflects
more aggressive preoperative preparation of these patients.

When looking at the impact of baseline comorbidity sta-
tus in published series, while the vast majority of the studies
relied on the American Society for Anesthesiologists score,
only a few studies comprehensively reported the impact of
patient comorbidities on short-term outcomes after RC.*?*
In the current study, the NSQIP database facilitated more
accurate identification of the type of comorbidities, thus
providing more clinically relevant information. For example,
we were able to determine which specific comorbidities
were associated with postoperative outcomes, instead of the
overall comorbidity status as determined by a score relying
on administrative data.

Our analyses failed to show a significant association
between neoadjuvant chemotherapy and adverse postop-
erative outcomes. Several investigators have suggested that
the underutilization of neoadjuvant chemotherapy prior to
RC resides in patient and physician concerns regarding the
increased risk of postoperative adverse outcomes.”> However,
our results together with recently published data suggest that
efforts should be made to increase guideline compliant care
with regard to the use of this therapeutic approach.2¢2?7

It should also be noted that women were had higher
odds of pOT and transfusions. This is in line with previous
studies,?*?® and highlights that RC might be more challeng-
ing in women.

Finally, we confirmed the unfavourable impact of older
age on short-term postoperative outcomes. These obser-
vations may be explained by the established correlation
between age and failure to rescue (i.e., death after the occur-
rence of a complication) in the context of RC.> Indeed,
one may hypothesize that although advancing age is not
associated with increased odds of complications, older and
sicker patients are unable to recover when a complication
does occur.?

From a practical perspective, our findings may be useful
to develop preoperative strategies aimed at reducing periop-
erative morbidity and mortality in patients undergoing RC for
bladder cancer. Indeed, reducing adverse events represents
an important objective in the current state of health care, and
would likely result in decreased expenditures related to the
management of complications, transfusions, and readmis-
sions following RC. In this context, individual preoperative
risk assessment may facilitate better case selection, finally
resulting in a decrease of adverse short-term outcomes.

The current study has its limitations. First, the lack of
hospital and payer characteristic prevented assessment of
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Short-term outcomes after radical cystectomy

‘Aeys Jo yiBuaj :SO7 ‘xapu| ssejn Apog :[IAIF {[eAId)u| 9oUBPIUOD :|

‘oney SPPO YO ‘(E€9 = U) L LOZ 1204 81 10} a|qe|ieA. AjUo E1ep UoissIWpeay

S0

60

60
90

60
90

8'0
v'0

90
80
¥0°0
L0
o

90

¥'0
g0

(40

S0

€0°0

anjea

(€L°2-91°0) 85°0
(3@4) L

(LL's-zo)oL'L
(Fo4) L

(¢z’LL-170) 260
(669-2€°0) LV'L
#od) L

(L0'€-19°0) L¥'L
(669-2v°0) 2L'L
(Fo4) L

(zg'LL-gL°0) ze'L
(G6°€-€5°0) ¥¥'L
#od) L

(9172-220) 69°0
(vr'e-v€0) 60°L
(£1°9-10°L) LY
(92°1-G2°0) 95°0
(z6°L-12°0) €9°0

(v€C-£2°0) 0870
(1) L

(8C°¥-G5°0) ¥S'L
(66°L-G2°0) LLO
(Fo4) L

(8€'L-¥C°0) 85°0
(o4) L

(9v°€-15°0) €€°L
#8d) L

(L°L-LO°L) ¥O'L
(19 %S6)
HO Aujenow
annesadoniad

00

S0

80
80

L0
L0

60
60

€0
7’0
S0
0
90

L0

co
90

60

L0

900

anjea
d

(Ly'z-eo'L) 67°L
(34 L

(£9°1-S€°0) 9£°0
(1) L

(Lze-ee0) CL’L
(60°2-2¥°0) ¥6°0
oa) L

(0t°'L-65°0) L6°0
(6C°€-2v'0) 8L°L
(1) L

(LL'v-£2°0) 90°L
(0£71-95°0) L6°0
od) L

(617°1L-8€°0) 9270
(617°L-6€°0) 880
(€8°L-62°0) €L°0
(68°L-8L°0) LT'L
(06°'L-99°0) CL°L

(¥G'1-95°0) €6°0
(1) L

(LS°2-L8°0) PP
(L6°'L-99°0) CL'L
(1) L

(¢9°1-85°0) £6°0
(1) L

(€1°1-2€°0) L9°0
(od) L
(L0°L-96°0) 86°0

(19 %S6) HO
suolssiwpeay

L0

L0

g0
0

0
0

90
€0

00
L0
90
60
S0

L0

¢0
7’0

€0

L0'0

L00°0>

anjea
d

(¢0'z-96°0) 8€°L
(34) L

(€L°L-62°0) LSO
(Fo4) L

(59°L-6€°0) L8O
(vE'L-67°0) L8O
(od) L

(LL'L-19°0) 280
(v§z-2L0) se'L
(1) L

(6£°L-9€°0) 08°0
(vLL-v8°0) LT'L
#od) L

(eec-80°L) 89°L
(€€c-80°L) 69°L
(8€°L-L5°0) 68°0
(9€°L-vL°0) 00°L
(92°1-09°0) £L80

(¢g'1-92°0) LO'L
(1) L

(88°L-G8°0) 92°L
(€9°L-08°0) ¥L°L
(Fo4) L

(6L°L-65°0) ¥8°0
(o4) L

(Leeer) Lol
#od) L
(g0°L-20’L) ¥O'L

(1D %S6) HO
SO1 pabuojoid

L0

L0

L00°0>
L00

90
60

80
L0

7’0
€0
€00
€0
80

L0

co
c0

€00

90

60

anjea
d

(80°L-€9°0) 9£°0
(3@4) L

(¥6'1-£9°0) PLL
(1) L

(1L5°0-2L°0) ¥2°0
(z8°0-€€70) 250
od) L

(¢z'1-0L°0) €6°0
(18°L-¥5°0) 66°0
(1) L

(£8°L-¥¥°0) L6°0
(08°L-16°0) 8Z°'L
(od) L

(92°1-85°0) 98°0
(96°1L-€8°0) LT'L
(96°0-L7°0) €9°0
(29°L-98°0) ¥L°L
(G¥'L-€L°0) €0°L

(LO'L-1S°0) 0£°0
(1) L

(€EL°L-¥5°0) 8L°0
(L1°L-85°0) 08°0
(1) L

(£6°0-15°0) 0£°0
(Fo4) L

(8G°L-8L0) LL'L
#od) L
(L0'L-86°0) LO'L

(19 %S6)
HO uoisnjsueu)

L00°0>

L0

L0
80

L0
S0

L0
c0

90
60
60
100
80

90

00
7’0

00

€00

L00°0>

anjea
d

(G0°€e-€9°L) 9L
(#34) 1

(88'2-96°0) 99°L
(394) 1

(G€2-250) LL°L
(98°'L-69°0) SO°L
(#e4) L

(60°L-65°0) 080
(€9°L-GE0) SL°0
(394) 1L

(¢0'z-vE0) €8°0
(8L°L-61°0) 92°0
(#4) L

(€8'1-££°0) 8L'L
(29°1-99°0) €0°L
(€9°1L-G9°0) 2O'L
(90°2-80°L) 6L
(8G°L-2L°0) 90°L

(62°1L-79°0) L60
(394) 1L

(60°C- LO'L) OF'L
(8G°L-¥L0) 80'L
(394) 1

(76°0-G7°0) G9°0
(394) 1L

(6LC-€0°L) 09°L
()L

(66°0-96°0) L6'0
(19 %S6) HO
awi} aAnesado
pabuojoid

A

L0

90
L0

L00
80

7’0
A

90
L0°0
60
(A
(A

(2L'1-98°0) LT'L
(#3411

(LL'L-97°0) LLO
(304) 1L

waunuo)
J8y10
uoisIanIg
SOA
ON

Adesayjowayd yueanipeoap

(6G°L-€V°0) €8°0
(9QL°L-vv0) 2L°0
()L

(98'0-87°0) ¥9°0
(96°L-£5°0) 90°L
(394) 1

ap<

G1-0€

0€e>
J1100}eWaH

umouyun

0e>

0'€e=

(7p/6) ulungqje annesadoaid

(9L2-¥9°0) €€°L
(¢8°'L-680) LC'L
(#e4) L

0>
6G-0€
09=

ajeJ uones|y Jejnidwoln

(09°L-7£°0) OL'L
(69°C-LL°L) 69°L
(¥G'L-£9°0) 2O'L
(60°L-19°0) L8O
(08°L-16°0) 8C'L

18410
eaudsAQ
Je|nosenoipie)

uoisuapadAH
sajaqelq

(ON "SA S@A) SaiIpIgI0W 09 annesadoald

S0

L00
60

0

S0

S0

anjea
d

(79'1-08°0) LL°L
(394) 1

(ev'eaL'L) Lol
(9v°L-€L0) ¥O'L
(394) 1L

(G£'1-98°0) ¥C'L
(394) 1L

(6G°L-8L0) LLL
@)L

(LO’L-86°0) 66°0
(19 %S6) HO
suonesdwod
lle1anQ

I9dows uaain)

Jayows-uopN

snje}s bupjowg

0e<
0€-G¢
G¢>
Ing
ETEI
alewa
19puan
1834y10
9UUM
aoey
Asabuns je aby

(eseqejep aseqejep weiboid Juswanoidu) Ajijenp jesibing Jeuoniel) LLOZ Pue 9002
uaamiaq Aw03}233sAd esipes yiim pajead) sjuaned 10} sawoaino annesadolsod pue anneiradoeayul 10j sasAjeue uoissaibai 213s160] ajqelteAl} N\l "€ 3|qel

E685

CUAJ o September-October 2014 @ Volume 8, Issues 9-10



Gandaglia et al.

the impact of hospital volume or other socioeconomic fac-
tors, such as insurance status on outcomes, as previously
described.*° Second, the NSQIP did not provide data on dis-
ease characteristics, such as tumour histology and stage, and
therefore we could not adjust for these variables. However,
previous studies failed to show higher complication rates
for advanced diseases compared to localized tumours.?3>7
Nonetheless, further investigations are needed to com-
prehensively address this issue. Additionally, the NSQIP
database lacked information regarding gastrointestinal
complications, which has been shown to occur in a sub-
stantial proportion of patients after RC.>*'%2° Nonetheless,
the NSQIP data has been shown to reliably identify those
complications that are most predictive of mortality. The lack
of data beyond 30 days is another limitation.® Finally, the
voluntary participation in NSQIP requires resources, which
may select for larger, high-volume institutions, which are
known to have lower rates of complications and readmis-
sion after RC.%23° For this reason, our results might not be
generalizable to small rural hospitals.

Conclusion

Complications, transfusion, readmission, and mortality are
relatively common events within 30 days following RC for
bladder cancer. Age, baseline comorbidity status, BMI, and
type of urinary diversion represent significant determinants
of these outcomes. In an era where many advocate the
need for prospective multi-institutional data collection as
a means of improving quality of care, our study provides
data on short-term outcomes after RC from a national quality
improvement initiative.
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