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Delayed Ileal Pouch Anal Anastomosis Has a Lower 30-Day 
Adverse Event Rate: Analysis From the National Surgical Quality 
Improvement Program

Bharati Kochar, MD, MSCR,*,† Edward L. Barnes, MD, MPH,*,† Anne F. Peery, MD, MSCR,†  
Katherine S. Cools, MD,‡ Joseph Galanko, PhD,† Mark Koruda, MD,*,‡ and Hans H. Herfarth, MD, PhD*,†

Background:  Ulcerative colitis (UC) patients requiring colectomy often have a staged ileal pouch anal anastomosis (IPAA). There are no pro-
spective data comparing timing of pouch creation. We aimed to compare 30-day adverse event rates for pouch creation at the time of colectomy 
(PTC) with delayed pouch creation (DPC).

Methods:  Using prospectively collected data from 2011–2015 through the National Surgical Quality Improvement Program, we conducted 
a cohort study including subjects aged ≥18 years with a postoperative diagnosis of UC. We assessed 30-day postoperative rates of unplanned 
readmissions, reoperations, and major and minor adverse events (AEs), comparing the stage of the surgery where the pouch creation took place. 
Using a modified Poisson regression model, we estimated risk ratios (RRs) with 95% confidence intervals (CIs) adjusting for age, sex, race, body 
mass index, smoking status, diabetes, albumin, and comorbidities.

Results:  Of 2390 IPAA procedures, 1571 were PTC and 819 were DPC. In the PTC group, 51% were on chronic immunosuppression preopera-
tively, compared with 15% in the DPC group (P < 0.01). After controlling for confounders, patients who had DPC were significantly less likely 
to have unplanned reoperations (RR, 0.42; 95% CI, 0.24–0.75), major AEs (RR, 0.72; 95% CI, 0.52–0.99), and minor AEs (RR, 0.48; 95% CI, 
0.32–0.73) than PTC.

Conclusions:  Patients undergoing delayed pouch creation were at lower risk for unplanned reoperations and major and minor adverse events 
compared with patients undergoing pouch creation at the time of colectomy.
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INTRODUCTION
The prevalence of ulcerative colitis (UC) in the United 

States is rising; currently nearly 900,000 Americans are 
affected.1, 2 Over the course of the disease, approximately 30% 
of UC patients require surgical management.3 Since its first 

description in 1978, the total proctocolectomy with ileal pouch 
anal anastomosis (IPAA) creation has become the surgical pro-
cedure of choice for patients with medically refractory ulcera-
tive colitis.3–5 The increasing prevalence of UC, along with the 
decreasing use of total proctocolectomy with end ileostomy, has 
resulted in an increase in the number of IPAA procedures.2, 6, 7

IPAA is often a staged procedure. The colectomy and cre-
ation of the pouch can be done safely as a single procedure in 
highly selected patients.3, 8 However, it is more often done as a 
multistaged procedure, especially in patients with active ulcera-
tive colitis.8, 9 The traditional 2-stage procedure is a total proc-
tocolectomy with ileal pouch creation and anastomosis along 
with a diverting loop ileostomy in the first stage and an ileos-
tomy take down as the second stage. The traditional 3-stage 
procedure is a total colectomy with an end ileostomy in the first 
stage, completion proctectomy with ileal pouch creation, and 
anal anastomosis along with a diverting loop ileostomy in the 
second stage and ileostomy take down as the third stage. Some 
surgeons perform a variant 2-stage procedure with pouch cre-
ation in the second operation.10, 11 Despite the frequent use of 
these multistaged surgical approaches, there are very few stud-
ies comparing them. The existing literature comparing early 
pouch creation (1- or 2-stage procedures) with delayed pouch 
creation (modified 2-stage or 3-stage procedures) is sparse, from 
single centers, and includes small numbers of patients.8, 9, 12
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Given these knowledge gaps in the literature, there is a 
strong need for evaluation of adverse event rates after IPAA 
creation with prospectively collected data across multiple sites 
around the United States. Furthermore, it would be beneficial 
to compare outcomes between the multistaged procedures. We 
hypothesize that immunosuppression at the time of pouch cre-
ation is most likely to result in worse postoperative outcomes. 
To test this hypothesis, we analyzed data from the American 
College of Surgeons’ (ACS) National Surgical Quality 
Improvement Program (NSQIP).

METHODS
We conducted a cohort study using data collected pro-

spectively as part of the ACS NSQIP. Developed in 1994, 
NSQIP is a nationally validated program to measure and im-
prove surgical outcomes. Participation in NSQIP is volun-
tary. NSQIP included 315 US hospitals in 2011, 374 hospitals 
in 2012, 435 hospitals in 2013, and 517 hospitals in 2014 and 
2015. The development of NSQIP has been described previ-
ously.13, 14 In brief, data are collected by trained surgical review-
ers for more than 150 well-defined variables. These variables 
span preoperative risk factors, intra-operative variables, and 
30-day postoperative outcomes. Routine inter-rater reliability 
audits are conducted to ensure high-quality data. Each sur-
gery is collected in a discrete and de-identified manner, not 
linked to any other surgeries. The Institutional Review Board 
of the University of North Carolina at Chapel Hill determined 
that this study was exempt from continuing review due to the 
de-identified nature of the data.

Study Population
We included all patients in NSQIP between 2011 and 

2015, 18  years or older, who had a postoperative diagnosis 

for ulcerative colitis (International Classification of Diseases, 
Ninth Revision [ICD-9] code 556 or ICD-10 K51) and a 
Current Procedural Terminology (CPT) code for ileal pouch 
anal anastomosis (44158, 44211, and 45113). In this analysis, 
we compared the stage of the surgery where the pouch cre-
ation took place (Fig. 1). The traditional 2-stage IPAA where 
the pouch is created with the colectomy as a first surgery was 
designated pouch creation at the time of colectomy (PTC). 
The traditional 3-stage surgery where the pouch is created in a 
second surgery after the colectomy was termed delayed pouch 
creation. In some institutions, delayed pouch creation is done 
as a modified 2-stage operation (Fig.  1), which was analyzed 
with the delayed pouch creation group.10 CPT codes 44158 and 
44211 were used to designate PTC, where the pouch is created 
with the first operation. CPT code 45113 was used to designate 
delayed pouch creation.

In a subanalysis, we compared patients undergoing a col-
ectomy without pouch creation (the first stage of the traditional 
3-stage IPAA surgery) to PTC. We used CPT codes 44155, 
44156, 44210, and 44212 to find total abdominal colectomies 
(TAC) with ileostomy creation.

We assessed the following patient characteristics be-
fore surgery: age, sex, race, body mass index, current smoking 
status, diabetes, and preoperative albumin. As NSQIP is not 
an administrative claims database, the American Society of 
Anesthesiologists (ASA) class is the marker for comorbidities. We 
also assessed preoperative immunosuppression use. Preoperative 
immunosuppression is 1 variable in this database; it is defined as 
the regular use of oral or parenteral corticosteroid medications 
or immunosuppressant medications within 30 days of the opera-
tive procedure or at the time the patient was being considered as 
a candidate for surgery. Specific classes or doses of immunosup-
pressant medications are not reported in the database.

FIGURE 1.  Stages of ileal pouch anal anastomosis procedures compared. Legend: Each box represents a surgery. The first line depicts the 1-stage IPAA 
procedure. The second line depicts the traditional 2-stage IPAA procedure. The third line depicts the traditional 3-stage IPAA procedure. The fourth 
line depicts the modified 2-stage IPAA procedure. The shaded boxes represent the surgery in which the pouch creation takes place. In the analyses 
presented, we compared outcomes after pouch creation at the time of colectomy (darker shade) with delayed pouch creation (lighter shade).
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Adverse events within 30 days of the pouch creation sur-
gery were reported. Major adverse events and minor adverse 
events were defined by the Clavien-Dindo classification sys-
tem.15 Major adverse events included organ space surgical site 
infection (SSI), sepsis, septic shock, acute renal failure, stroke/
cerebrovascular accident, myocardial infarction, cardiac arrest 
requiring cardiopulmonary resuscitation, time on ventilator 
greater than 48 hours, hospitalization greater than 30 days, or 
death. Minor adverse events included wound disruption, deep 
incisional SSI, superficial SSI, urinary tract infection, pneu-
monia, deep venous thrombosis/thrombophlebitis requiring 
therapy, and pulmonary embolus. Unplanned readmission and 
unplanned reoperation are reported separately.

Statistical Analysis
The rates of major and minor adverse events were cal-

culated and stratified by timing of pouch creation. Modified 
Poisson regression with robust error variances was used to 
estimate risk ratios (RRs) and 95% confidence intervals for 
unplanned readmission, unplanned reoperation, and major and 
minor adverse events by time of pouch creation. Multivariable 
models were created, which generated adjusted risk estimates. 

The final model included age, sex, race, body mass index (BMI), 
smoking status, diabetes, ASA class, and preoperative albumin. 
Each of these potential confounders was chosen a priori based 
on clinical judgement. We did not control for preoperative 
immunosuppression as we hypothesized that it is on the casual 
pathway for the outcomes of interest. The same analyses were 
repeated for the subanalysis comparing TAC with ileostomy 
with PTC. P values of less than 0.05 were considered statisti-
cally significant. The analyses were performed using SAS 9.4 
(SAS Institute, Cary, NC, USA).

RESULTS
There were 2390 subjects who underwent an IPAA pro-

cedure; 1571 underwent PTC whereas 819 underwent delayed 
pouch creation (Table 1). The median age in the overall cohort 
was 39 years (interquartile range [IQR], 29–51 years). The co-
hort was 42% female and 86% white.

The cohort that had PTC did not have any clinically mean-
ingful differences in their BMI, smoking status, history of diabetes 
mellitus, preoperative laboratory values, and ASA class compared 
with the cohort that had delayed pouch creation. Patients under-
going PTC had a median length of stay 1 day greater than those 

TABLE 1:  Characteristics of the Study Population Undergoing Ileal-Pouch Anal Anastomosis Creation

Characteristic

Pouch creation 
at the time 

of colectomy 
(n = 1571) Delayed Pouch (n = 819) P 

Median age (IQR), y 40 (30–52) 37 (27–50) <0.01
% female 41 42 0.66
% white 87 85 0.23
% BMI category 0.48
  <18.5 4 4
  18.5–25 41 38
  26–30 34 37
  >30 21 21
% current smoker 6 7 0.18
% diabetic 6 5 0.32
% chronic immunosuppressanta 51 15 <0.01
Median preoperative albumin (IQR), g 3.9 (3.5–4.2) 4.2 (3.8–4.5) <0.01
Median preoperative white blood cell count (IQR), 10*9/Liter 7.8 (6.1–10) 7.0 (5.9–8.4) <0.01
Median preoperative hematocrit (IQR), % 39 (35–42) 40 (37–43) <0.01
% ASA class 0.78
  1 2 3
  2 69 67
  3 29 30
Median length of stay (IQR), d 6 (4–9) 5 (4–8) <0.01
Median operative time (IQR), min 276 (212–353) 213 (168–278) <0.01

aChronic immunosuppressant includes steroids, and chronic is defined as >30 days before the procedure or at the time of evaluation for the procedure.
IQR = inter-quartile range.
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undergoing delayed pouch creation (6 days vs 5 days, P < 0.01). In 
comparison with patients with delayed pouch creation, patients 
undergoing PTC were significantly more likely to be treated with 
a chronic immunosuppressant (51% vs 15%, P < 0.01).

The overall risk of 30-day mortality after an IPAA creation 
was 0.1%, with no deaths in the delayed pouch creation group. 
The risk of 1 or more major adverse events postoperatively was 
significantly higher in the PTC group compared with the delayed 
pouch creation group (12.4% vs 8.7%, P < 0.01) (Fig. 2). The 
risk of 1 or more minor adverse events postoperatively was also 
higher in the PTC group compared with the delayed pouch cre-
ation group (11.8% vs 6.1%, P < 0.01). The risk of unplanned re-
admission after an IPAA procedure was similar in both the PTC 
and delayed pouch creation groups (23.3% vs 21.3%, P = 0.26). 
However, the risk of unplanned reoperations was higher in the 
PTC group compared with the delayed pouch creation group 
(7.7% vs 3.8%, P < 0.01). The delayed pouch creation group had 
a significantly lower rate of organ space surgical site infections, 
urinary tract infections, sepsis, and thrombotic events compared 
with the PTC group (Table 2).

After controlling for confounders (age, sex, race, BMI, 
smoking status, diabetes mellitus, preoperative albumin, and 
ASA class) subjects who had delayed pouch creation had a sig-
nificantly decreased risk of unplanned reoperation (RR, 0.42; 
95% confidence interval [CI], 0.24–0.74) compared with those 
who had PTC (Table 3). Those who underwent delayed pouch 
creation had a significantly decreased risk of major adverse 
events (RR, 0.72; 95% CI, 0.52–0.99) compared with those who 
had PTC. Sepsis and organ space surgical site infections were the 
primary contributors to this difference in major adverse events 
between those who underwent delayed pouch creation and PTC. 

Subjects who had delayed pouch creation were also at a signifi-
cantly lower risk for minor adverse events within 30 days after 
surgery compared with those who had PTC (RR, 0.48; 95% CI, 
0.32–0.73). Urinary tract infections and thrombotic events (both 
deep vein thrombosis and pulmonary embolism) were the pre-
dominant contributors to this difference in minor adverse events 
between those who underwent delayed pouch creation and PTC.

Reasons for readmission were available for 73% (392 
subjects) of those who had an unplanned readmission (Fig. 3). 
Among these subjects, infections were the leading reasons for 
readmissions (33%), fluid, electrolytes, and nutrition issues 
accounted for 18% of readmissions, and ileus or obstruction 
accounted for 15% of readmissions.

To evaluate if  the first surgical procedure for patients 
with UC represents a higher-risk for adverse events in general, 
in a subanalysis, we compared those who had a TAC with ile-
ostomy with those who had PTC. In the NSQIP database, there 
were 2460 subjects undergoing a TAC with ileostomy. This 
population was 45% female and 85% white with a median age 
of 46 years. Compared with those who had a PTC, those who 
had a TAC with ileostomy were more likely to be diabetics (8% 
vs 6%, P = 0.02) and to have been on steroids or immunosup-
pression 30 days before surgery (69% vs 51%, P < 0.01). They 
were also more likely to be classified as ASA III or greater (47% 
vs 29%, P  <  0.01) and to have a lower preoperative albumin 
(3.3 grams vs 3.8 grams, P  <  0.01). However, after adjusting 
for confounders, those undergoing a TAC with ileostomy were 
significantly less likely to have unplanned readmissions (RR, 
0.69; 95% CI, 0.58–0.81), major complications (RR, 0.68; 95% 
CI, 0.54–0.84), and minor complications (RR, 0.79; 95% CI, 
0.63–0.98) compared with those who had PTC.
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FIGURE 2.  Rates of 30-day adverse events after ileal pouch anal anastomosis procedures. Legend: *P < 0.001; x P = 0.008. A major adverse event is 
defined as an organ space SSI, sepsis, septic shock, acute renal failure, stroke/cerebrovascular accident, myocardial infarction, cardiac arrest requir-
ing cardiopulmonary resuscitation, time on ventilator greater than 48 hours, hospitalization greater than 30 days, or death. A minor adverse event 
is defined as a wound disruption, deep incisional SSI, urinary tract infection, pneumonia, deep venous thrombosis/thrombophlebitis requiring 
therapy, and pulmonary embolus.
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DISCUSSION
This is the first prospective assessment of morbidity after 

IPAA creation in UC patients stratified by timing of pouch cre-
ation from a national database. We determined adverse event 
rates for UC patients after the pouch creation surgery in an 
IPAA procedure. Mortality was exceedingly low (0.1%) in this 
cohort. Compared with patients who had a pouch created at 
the time of colectomy (PTC), patients who had delayed pouch 
creation were at a significantly lower risk for unplanned reop-
erations, major adverse events, such as organ space surgical 
site infections, and minor adverse events, such as thrombotic 
events, within 30  days after surgery. Infections, fluid, electro-
lyte, and nutrition problems account for half  the reasons for 
readmissions after IPAA procedures.

Currently in the United States, outcomes after total proc-
tocolectomy with IPAA creation are mostly described from 
the experience of 2 large quaternary care centers.8, 16–23 Meta-
analyses are compilations of experiences from smaller centers, 
which are largely retrospective.9, 24, 25

One large study reported a 21% overall post-IPAA com-
plication rate.26 This health system report of 30-day readmis-
sion after IPAA surgery noted an overall readmission rate of 
23%, double that of other colorectal procedures in their cohort. 
This study also reported that the majority of IPAAs were done 

in low-volume centers that performed fewer than 15 IPAA pro-
cedures a year. They showed that readmission rates were related 
to the center’s IPAA volume, with lower-volume centers having 
significantly higher rates of readmission.27 This study was not 
able to specify adverse event rates by timing of pouch creation, 
as we did.

There are only a few studies assessing timing of pouch cre-
ation. There is no consensus on whether early or delayed pouch 
creation is more optimal for UC patients. One hypothesis is that 
increasing the number of surgeries decreases quality of life. 
However, a small study concluded that there was no difference 
in quality of life between those who underwent a 2-stage IPAA 
procedure and a 3-stage IPAA procedure.28 Another thought 
is that preoperatively sicker and immunosuppressed patients 
more often undergo procedures with delayed pouch creation.29 
Although this may be the norm at high-volume centers, our 
data from a national sample indicate that this is not standard. 
One single-center study suggested that preoperative steroids 
and anti–tumor necrosis factor agents do not seem to justify 
the decision to avoid a 2-stage approach as outcomes may be 
more influenced by a surgeon’s experience.12 However, our data 
show that patients who had a delayed pouch creation had sig-
nificantly fewer adverse events 30 days postoperation, which is 
most likely explained by the significantly lower rate of chronic 
immunosuppressive therapy before pouch creation. Our data 
are concordant with a recent single-center study comparing the 
traditional 2-stage IPAA with a modified 2-stage IPAA with 
delayed pouch creation, which concluded that those who had 
delayed pouch creation had a significantly lower rate of post-
operative anastomotic leak.30

In a subanalysis comparing the first surgeries (TAC with 
end ileostomy vs PTC), we demonstrate that despite being 
sicker at the time of initial surgery with higher rates of immu-
nosuppression, patients undergoing TAC with end ileostomy 

TABLE  2:  Adverse Events after Ileal Pouch Anal 
Anastomosis Creation

Adverse Event
PTC  

(n = 1571)
Delayed  

Pouch (n = 819) P 

Organ space surgical  
site infection

9 6 <0.01

Sepsis 6.6 4.3 0.02
Septic shock 0.5 0.6 0.75
Acute renal failure 1.2 0.7 0.34
Cerebrovascular event 0 0
Myocardial infarction 0.1 0.1 0.97
Cardiac arrest 0.2 0 0.21
Failure to wean  

from the ventilator
0.4 0.2 0.58

Length of stay >30 d 0.6 0.2 0.20
Superficial surgical  

site infection
4.5 7.1 <0.01

Deep incisional surgical  
site infection

2 1.2 0.18

Wound disruption 1.2 0.6 0.20
Urinary tract infection 4.7 2.3 <0.01
Pneumonia 0.6 0.7 0.64
Deep vein thrombosis 4 1.8 <0.01
Pulmonary embolus 1.2 0.2 0.02

All numbers are percentages unless otherwise specified.
PTC = pouch creation at the time of colectomy.

TABLE  3:  Adjusted Risk of 30-Day Adverse Events 
Following Ileal Pouch Anal Anastomosis Creation

Adverse Event Delayed Pouch (ref: PTC)

Unplanned reoperation 0.42 (0.24–0.75)
Unplanned readmission 0.95 (0.77–1.16)
Major adverse eventa 0.72 (0.52–0.99)
Minor adverse eventb 0.48 (0.32–0.73)

Risk ratios after controlling for age, sex, race, BMI, smoking status, diabetes, pre-
operative albumin, and American Society of Anesthesiology class.
aA major adverse event is defined as an organ space SSI, sepsis, septic shock, acute 
renal failure, stroke/cerebrovascular accident, myocardial infarction, cardiac arrest 
requiring cardiopulmonary resuscitation, time on ventilator greater than 48 hours, 
hospitalization greater than 30 days, or death.
bA minor adverse event is defined as a wound disruption, deep incisional SSI, super-
ficial SSI, urinary tract infection, pneumonia, deep venous thrombosis/thrombophle-
bitis requiring therapy, and pulmonary embolus.
PTC = pouch creation at the time of colectomy.
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were significantly less likely to experience a postoperative com-
plication such as unplanned readmissions and major and minor 
complications. This supports the argument that pouch creation 
is an aspect of the surgery that may be influencing postoper-
ative outcomes. Therefore, pouch creation should be delayed, 
especially if  a patient is on preoperative immunosuppressive 
therapy.

Data regarding preoperative immunosuppression for 
pouch surgery are conflicting. An older study in administrative 
claims data found that prescriptions for immunosuppression 
before a colectomy did not increase the risk for postoperative 
complications.31 A more recent study in administrative claims 
data demonstrated that UC patients undergoing a colectomy 
with IPAA on an anti–tumor necrosis factor (anti-TNF) agent 
had an increased rate of postoperative adverse events compared 
with patients not on an anti-TNF agent 90 days preoperation.32 
In our cohort, chronic immunosuppressant use before surgery 
was significantly higher in the PTC group compared with the 
delayed pouch creation group. This is likely explained by the 
fact that those who had a pouch created with the colectomy 
are often on medical therapy preceding the colectomy, whereas 
those who had delayed pouch creation often have immunosup-
pression held after the colectomy.

In a recent claims study of UC patients undergoing colec-
tomies, UC patients on anti-TNF agents undergoing a subtotal 
colectomy or colectomy with ileostomy did not have the same 
increased risk of postoperative adverse events as those under-
going an IPAA, which is corroborated by our findings.32 This 
suggests that pouch creation is a unique aspect of colecto-
mies for UC patients that may be more influenced by recent 
immunosuppressive therapy. Medical gastroenterologists are 
often asked to provide opinions regarding preoperative opti-
mization. Therefore, understanding the role of preoperative 

immunosuppression and the surgery that will be performed will 
be informative for the gastroenterologist and their patient.

There are many strengths to our study. Including nearly 
5000 patients undergoing surgery for UC from more than 500 
hospitals across the United States over 5 years, this analysis is 
one of the largest studies comparing multistaged IPAA pro-
cedures in UC patients. This is also one of the few studies of 
IPAA procedures where the data were collected prospectively. 
The ACS NSQIP collects data in a standardized manner with a 
systems of checks in place to assure reliability. Additionally, the 
ACS NSQIP data have been used before to report postopera-
tive outcomes for inflammatory bowel disease patients.33–37 Our 
study has limitations as well. The ACS NSQIP is not represen-
tative of all hospitals across the United States. Participation is 
voluntary, and a disproportionate number of academic hospi-
tals participate in the program. Additionally, as it is a quality 
improvement program, participation in itself  may improve out-
comes; therefore, we may have underestimated postoperative 
adverse events. Given the nature of the NSQIP database, we 
cannot link staged surgeries and compare overall outcomes, we 
can only compare 1 stage of surgery to another. However, as 
pouch creation is hypothesized to be the sensitive part of this 
surgical process, comparing the stages where the pouch creation 
takes place is an appropriate surrogate.

Our subanalysis may also be flawed as not all those who 
undergo a TAC with ileostomy proceed to have pouch cre-
ation for various clinical reasons, including length of surgery 
and pelvic dissection. However, this comparison was meant 
to provide an estimate of risk for the first stage of the trad-
itional 3-stage IPAA and illustrate the burden of immunosup-
pression associated with this stage of surgery. As the data were 
not collected for the purposes of evaluation of inflammatory 
bowel disease patients, we could not control for preoperative 
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disease activity and detail the type of chronic immunosuppres-
sion used, which is needed to draw a more definitive conclusion. 
Additionally, numerous studies note that center experience and 
surgeon volume are predictive factors for postoperative out-
comes12, 27, 38; however, the ACS NSQIP is designed to protect 
against such analyses to encourage participation of all hospitals.

In summary, we present the largest multicentered co-
hort of  UC patients who had an IPAA procedure stratified 
by timing of  pouch creation. Our data suggest that for UC 
patients who had a colectomy, delayed pouch creation had 
a lower rate of  postoperative adverse events compared with 
pouch creation at the time of  colectomy. These data are valu-
able for preoperative risk assessment and counseling of  UC 
patients before IPAA creation. These data can also be used 
to guide postoperative management and discharge planning 
for UC patients who underwent an IPAA procedure. Given 
the rising prevalence of  UC, high-quality research, includ-
ing disease-specific factors and IBD-related medications, is 
required to delineate the risks and benefits of  the surgical 
management of  the disease. Furthermore, better data are 
needed to elucidate the long-term sequelae after multistaged 
IPAA creation.
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