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Abstract
Purpose To determine the impact of patient sex on operative characteristics, short-term complications, and long-term functional
outcomes following ileal pouch-anal anastomosis (IPAA) for chronic ulcerative colitis (CUC).
Methods A retrospective review was performed on all patients undergoing two- or three-stage IPAA for CUC at our institution
between January 2002 and August 2013. Patient demographics, operative characteristics, 30-day postoperative complications,
and long-term functional outcomes from annual survey data were analyzed comparing men and women patients.
Results During the study period, 911 IPAAs (542men, 369 women) were performed.Men were older and were more often obese
(both p < 0.01). Use of a three-stage approach and laparoscopic approach were similar between men and women, but operation
length, intraoperative blood loss, and hospital length of stay were all higher in men (all p < 0.05). At 30 days, women had
increased rates of superficial surgical site infections and urinary tract infections (both p < 0.05), while men had increased rates of
urinary retention (p = 0.03). Five hundred forty-six patients (60%; 307 men, 239 women) responded to the annual post IPAA
survey with a median follow-up of 5.1 and 5.0 years in men and women, respectively. Women reported increased frequency of
daytime stools in the early follow-up period, but this difference resolved with time. Other functional outcomes were similar.
Conclusion Patient sex impacts intraoperative complexity, postoperative length of stay, 30-day postoperative outcomes, and
initial long-term function. These findings underscore the need to adjust preoperative counseling regarding IPAA outcomes based
on sex.
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Introduction

Restorative proctocolectomy with ileal pouch anal anastomo-
sis (IPAA) was first described for chronic ulcerative colitis
(CUC) in 1978 by Parks and Nicholls [1] and has become

the procedure of choice for CUC due to low postoperative
morbidity, improved quality of life [2], and good long-term
function [3]. While there has been extensive literature on
pouch outcomes with relation to age [4–6], body mass index
[7, 8], a diagnosis of Crohn’s disease [9–11] or familial ade-
nomatous polyposis [12–14], and pelvic sepsis [15, 16], there
are limited reports on outcomes in relation to sex.

Previous studies have shown that sex affects the presenta-
tion of inflammatory bowel disease (IBD) and the disease
course [17–19]. For example, women more often have extra-
intestinal manifestations of IBD, undergo surgery for Crohn’s
disease, and have more relatives with IBD [18]. However,
there is limited literature regarding the relationship of sex to
pouch outcomes. To date, only one other large single center
series has directly compared intraoperative variables, short-
term outcomes, and long-term pouch outcomes with regard
to sex. In this series, men had a diverting ileostomy at the time
of IPAA more often, had a higher incidence of 30-day
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postoperative anastomotic separation [20], and an increased
long-term risk of chronic antibiotic refractory pouchitis
(CARP) and pouch sinus tracts [21]. Similarly, an additional
report from the same center found that men had increased rates
of pouchitis and sexual dysfunction, and importantly, difficul-
ty with prostate cancer screening, biopsy, and treatment in the
setting of a pouch [22]. However, when looking at long-term
functional outcomes, women had an increased number of day-
time bowel movements, daytime seepage, and 24-h pad usage
at a median follow-up of 10 years [20].

The impact of patient sex on operative characteristics,
short-term complications, and long-term functional outcomes
following IPAA for CUC remains poorly defined. We used
our single center pouch database of over 900 patients to de-
termine the impact of sex on (1) intraoperative characteristics,
(2) short-term 30-day postoperative complications, and (3)
long-term pouch functional outcomes.

Methods

Following Institutional Review Board approval, all CUC pa-
tients who underwent either laparoscopic or open total
proctocolectomy with IPAA (two-stage IPAA - CPT codes
44157, 44158, and 44211) or completion proctectomy with
IPAA (three-stage IPAA - CPT code 45113) between
January 2002 and August 2013 were identified using a pro-
spectively maintained pouch database. Data collected includ-
ed patient demographics (age, body mass index (BMI)),
American Society of Anesthesiology (ASA) score, preopera-
tive serum laboratory values, and preoperative immunosup-
pressive medications, operative characteristics (operative ap-
proach, operation length, estimated blood loss), and 30-day
postoperative complications (surgical site infection, pelvic
sepsis, urinary tract infection, partial small bowel obstruc-
tion/ileus, urinary retention, postoperative blood transfusion,
dehydration, and venous thromboembolism). Pelvic sepsis
was defined as a peripouch abscess or anastomotic leak.
Partial small bowel obstruction/ileus were defined as the re-
quirement for nasogastric tube decompression due to delayed
return of intestinal function but not requiring return to the
operating room. Dehydration was defined as readmission for
the administration for intravenous fluids with or without ele-
vation in creatinine.

Long-term functional data was gathered from annual sur-
vey data collected from a prospectively maintained pouch
database as previously described [23]. Survey data collected
included frequency of bowel movements, incontinence, need
for stool bulking agents or pads, and various quality of life
indicators. Pouch failure was defined as patients who
underwent pouch excision or those who were diverted at time
of last follow-up.

Operations and perioperative care

Throughout the manuscript, two-stage IPAA refers to the first
step of a two-stage IPAA: total proctocolectomy with ileal
pouch anal anastomosis. Three-stage IPAA refers to the sec-
ond step of a three-stage IPAA: completion procotectomywith
ileal pouch anal anastomosis. All patients underwent intestinal
diversion at the time of pouch formation. The subtotal
colectomy operation (step 1 of a three-stage IPAA approach)
and loop ileostomy reversal were not studied. All operations
were performed for a preoperative diagnosis of CUC.
Menopause was defined using the average age of menopause
in the USA of 51 years [24].

Perioperative care was the same for all patients, with
the only change being the introduction of an enhanced
recovery pathway (ERP) for all patients starting in 2011.
In the pre-ERP era, patients were started on clear liquid
diet the day of surgery, and currently patients are initiated
on a regular diet immediately after surgery. Patients are
discharged once pain is controlled on oral medications,
oral intake is adequate, and ileostomy output is in an
acceptable range (< 1.5 L). Our perioperative care path-
way in the enhanced recovery era has been previously
described [25].

Statistics

Summary statistics were presented as mean and percentage for
categorical variables and median and interquartile range for
continuous variables. Univariate analysis was performed
using Wilcoxon rank sum tests for continuous variables and
Pearson’s chi-squared tests for categorical variables.

To account for variable times between IPAA and sur-
vey response, the responses for daytime bowel move-
ments were grouped based on time from IPAA. This cre-
ated three groups (response within the first 18 months,
response at 4 to 6 years, and response at 7 to 10 years).
The groups were constructed in this way to maximize the
number of patients included based on their response at
various time points, with the recognition that this would
result in some patient responses being censored. A similar
methodology has been used previously by Delaney et al.
[5]. Analysis in this manner allows the evaluation of tem-
poral trends in bowel movements per day. Other indica-
tors of pouch function, including pad usage and inconti-
nence, are reported at 4 to 6 years after surgery. Pouch
survival analysis was conducted using the Kaplan-Meir
method.

Significance was set at p ≤ 0.05. Data management and
analyses were performed using JMP®, Version 10.0.0. SAS
Institute Inc., Cary, NC, 1989–2007.

620 Int J Colorectal Dis (2018) 33:619–625



Results

Patient demographics

A total of 911 IPAAs (542 men, 369 women) were performed
between January 2002 and August 2013. Men were older (p =
0.02), had higher ASA scores (p < 0.01), and had higher pre-
operative hemoglobin (p < 0.01) (Table 1). A total of 310
women (84%) were less than 51 years old and presumed
premenopausal.

Operative characteristics

The use of a three-stage approach was similar between men
and women. However, a laparoscopic approach was more
common in women than men for patients undergoing a two-
stage procedure. Operation length for two-stage procedures
(p < 0.01), estimated blood loss for two-stage (p < 0.01) and
three-stage (p = 0.01) procedures, and length of stay for two-
and three-stage procedures (both p = 0.02) were all greater in
men (Table 2).

30-day postoperative complications

At 30 days postoperatively, women suffered from increased
rates of superficial surgical site infection (sSSI) (p = 0.03),
dehydration (p = 0.02), and urinary tract infections (UTI)
(p < 0.01), while men suffered from increased rates of urinary
retention (p = 0.03). The most striking difference in complica-
tions between men and women was the almost two times
occurrence of ileus/partial small bowel obstruction in men
compared to women (p < 0.01) (Table 3).

Long-term functional outcomes

Sixty percent of patients (307 men, 239 women) responded to
the annual post IPAA survey at least once with a median
follow-up of 5.1 and 5.0 years in men and women, respective-
ly (Tables 4 and 5). At up to 1.5 years after IPAA, women
reported an increased median number of daytime bowel
movements compared to men (median [IQR]—men, 6 [5–
8]; women, 7 [6–9], p = 0.02). This difference persisted at
follow-up 4–6 years after IPAA (median [IQR]—men, 6 [5–
8]; women, 7 [5–8], p = 0.02) but disappeared at follow-up at
7–10 years after IPAA (median [IQR]—men, 6 [5–8]; women,
6 [5–8], p = 0.22).

For patients replying 4 to 6 years after IPAA (N = 311; 181
men, 130 women), women reported an increased percentage
of daytime pad usage, but other functional outcomes were
similar (Table 6). With respect to quality of life at 4–6 years
after surgery, men reported increased social life restrictions,
but otherwise men and women had similar rates of restrictions
across eight domains including work, travel, and sexual life
(Table 7). Pouch failure was similar inmen and women at both
5 years (10.6% men, 9.8% women) and at 9 years (13.8%
men, 11.7% women).

Discussion

While outcomes following IPAA have been well studied with
regard to age [4–6, 26] and diagnosis [9–14], there remains a
paucity of literature regarding pouch outcomes in relation to
sex. Using our single institution pouch database of more than
900 patients, we found male patients underwent more open

Table 1 Demographics and
preoperative variables Men (n = 542) Women (n = 369) P value

Patients, n (%) 542 (59.5) 369 (40.5) –

Age at surgery, median (IQR) 38 (27–46) 35 (27–48) 0.02

BMI ≥ 30, n (%) 89 (16.5) 64 (17.4) 0.72

ASA, n (%) < 0.01

I 27 (5) 27 (7)

II 434 (80) 311 (84)

III 81 (15) 31 (9)

Hemoglobin, median (IQR) 13.7 (12.0–14.7) 12.1 (10.8–13.4) < 0.01

White blood cells, median (IQR) 7.7 (5.8–10.3) 7.4 (5.8–9.5) 0.28

Albumin, median (IQR) 4.1 (3.7–4.5) 4.1 (3.7–4.4) 0.57

Steroids¥, n (%) 194 (55.0) 128 (58.7) 0.38

Immunomodulators¥, n (%) 117 (33.1) 64 (29.4) 0.35

Biologics¥, n (%) 71 (20.2) 48 (22.1) 0.58

IQR interquartile range
¥Only includes 569 patients undergoing two-stage IPAA
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total proctocolectomies with IPAA, with increased operative
times, blood loss, and postoperative hospital lengths of stay.
However, women had higher rates of surgical site infections
and urinary tract infections, as well as episodes of dehydration
in the first 30-days postoperatively. Women also experience
an increased frequency of daytime bowel movements in the
first two follow-up periods, but this difference resolved by the
latest follow-up period. Other functional outcomes and quality
of life were largely similar between men and women patients
at 4 to 6 years of follow-up. Thus, despite the seemingly in-
creased intraoperative difficulty in the male patient, our find-
ings suggest women and men have similar long-term
outcomes.

When looking at intraoperative variables, previous reports
from Cleveland Clinic have found male patients were more
often diverted, but a similar proportion of men and women
underwent laparoscopic surgery [20]. In contrast, we found a

decreased use of laparoscopy for total proctocolectomy with
IPAA, longer operative times, and increased estimated blood
loss in men. This suggests a more difficult operation in male
patients as has been previously reported [27]. This is likely
secondary to a number of factors including the increased BMI
among male patients in our series and known narrower con-
fines of the male pelvis. Previous investigation has shown
obesity is associated with increased intraoperative abandon-
ment of IPAA due to increased technical difficulty [7, 8] and
that obesity contributes to increased operative times and esti-
mate blood loss in IPAA [28, 29]. Further, a narrow pelvis
limits the use of laparoscopy, which leads to an increased
length of stay [30], as we saw in the male cohort in our series.

Reflecting this increased complexity in the male patients
was the higher rate of postoperative ileus/partial small bowel
obstruction. Several factors likely contributed to this including
the higher proportion of open cases in men and the longer

Table 2 Operative characteristics
Men (n = 542) Women (n = 369) P value

Three-stage operation, n (%) 190 (35.1) 152 (41.2) 0.06

Urgent surgery¥, n (%) 44 (12.5) 25 (11.5) 0.72

Stapled, n (%) 514 (94.8) 360 (97.6) 0.04

Laparoscopic, n (%)

Two-stage 232 (65.9) 161 (74.2) 0.04

Three-stage 44 (23.5) 48 (31.8) 0.09

Operation length (minutes), median (IQR)

Two-stage 268 (229–333) 254 (202–310) < 0.01

Three-stage 195 (161–248) 200 (155–238) 0.69

Estimated blood loss (mL), median (IQR)

Two-stage 200 (100–300) 150 (100–200) < 0.01

Three-stage 200 (100–300) 100 (100–200) < 0.01

Length of stay (days), median (IQR)

Two-stage 7 (5–9) 6 (5–8) 0.02

Three-stage 5 (4–7) 5 (4–6) 0.02

Urgent surgery defined as an operation during same hospitalization as admission for medically refractory disease

IQR interquartile range
¥Only includes 569 patients undergoing two-stage IPAA

Table 3 30-day complications
Complication Men (n = 542) Women (n = 369) P value

Pelvic sepsis, n (%) 43 (7.9) 31 (8.4) 0.80

Superficial surgical site infection, n (%) 50 (9.2) 51 (13.8) 0.03

Partial small bowel obstruction/Ileus, n (%) 102 (18.8) 41 (11.1) < 0.01

Urinary retention, n (%) 51 (9.4) 20 (5.4) 0.03

Blood transfusion, n (%) 41 (7.6) 41 (11.1) 0.07

Dehydration, n (%) 20 (3.7) 26 (7.1) 0.02

Urinary tract infection, n (%) 12 (2.2) 48 (13.0) < 0.01

Venous thromboembolism, n (%) 34 (6.3) 22 (6.0) 0.84

ICU admission, n (%) 13 (2.4) 7 (1.9) 0.61
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operative duration suggesting increased manipulation of the
bowel. Male sex, open surgery, and increased operative dura-
tion are well-established risk factors for postoperative ileus
[31, 32]. Interestingly, while the intraoperative characteristics
and the increased incidence of ileus indicate increased opera-
tive complexity in the male patient, we did not find a differ-
ence in the occurrence of pelvic sepsis between men and
women at up to 30 days postoperatively.

Several other postoperative complications were higher in
women than men however. An increased percentage of wom-
en received a blood transfusion postoperatively, consistent
with previous reports [20]. This is likely secondary to the
transfusion threshold of 7 g/dL in patients without a cardiac
history regardless of sex [33], despite women having a lower
normal hemoglobin range [34]. The preoperative lab values
reflect this difference with the median hemoglobin level being
almost 2 g/dL lower in the women patients. Superficial surgi-
cal site infection and urinary tract infection also occurredmore
frequently in women. It is well established that women are
more prone to urinary tract infections due to anatomic differ-
ences including a shorter urethra [35]. Previous literature has
shown an association between men sex and infectious com-
plications in patients undergoing abdominal surgery [36]. In
our study, women were more often on corticosteroids or bio-
logic medications preoperatively which both have a known
association with wound infection and could account for the
slight difference we see in superficial surgical site infection
rate [37, 38]. Women also underwent blood transfusion at a
higher rate than men. Blood transfusion has a known immu-
nomodulatory effect and has been shown to increase surgical
site infections in patients undergoing IPAA [39].

With respect to long-term function, we found evidence of
decreased function measured by number of daytime bowel
movements in women initially. This is concordant with prior
reports that women have an increased number of daytime
bowel movements [20]. This difference in function resolved

with time with men and women having an equivalent number
of daytime bowel movements at 7–10 years of follow-up,
which suggests accommodation with time. This theory has
been previously proposed by Michelassi et al., and our find-
ings add credence to this [40].

At 4 to 6 years of follow-up, women reported increased pad
usage compared to men, but did not report differences across
other functional domains including daytime and nighttime
incontinence. Similarly, previous literature from Cleveland
found women had an increased frequency of daytime pad
usage. However, they also found increased daytime stools,
daytime seepage, and pad usage during the day and night at
a median of 10 years for women, but they did not account for
time to follow-up, so it is unclear if these results would persist
if stratified by time. Lastly, quality of life was largely similar
between men and women across several functional domains.
Men did report increased social life restrictions. The mecha-
nism behind this is unclear, but it could be related to male
patients being more reluctant to use a pad, thus resulting in
more social life restrictions. Importantly, no difference was
seen in travel or sexual restrictions between sexes.

Our series is limited by it being a retrospective study from a
single institution. While there is some bias due to our center
being an IBD referral center, our series includes over 900
patients, representing a large patient experience thereby min-
imizing any bias in our findings. In addition, our long-term
functional results are limited by overall survey response rates
of 66 and 58% in women and men, respectively. It is possible
that due to incomplete reporting, our findings are not a true
representation of overall function. Lastly, we do not have in-
formation on how child birth affects pouch function within

Table 4 IPAA survey results
Men Women P value

Total patients (%) 542 (59.5) 369 (40.5) –

Number responded (%) 307 (57.8) 239 (66.0) 0.01

Median follow-up, years (IQR) 5.1 (3.3–5.3) 5.0 (3.3–5.4) 0.82

Minimum follow-up, years 0.62 0.58 –

Maximum follow-up, years 11.2 10.8 –

Table 5 IPAA survey response rate by follow-up period

Time frame Men Women

0.5 to 1.5 years, n (%) 120 (22) 97 (26)

4 to 6 years, n (%) 181 (33) 130 (35)

7 to 10 years, n (%) 51 (9) 41 (11)

Table 6 Long-term functional at 4–6 years in men versus women

Men Women P value

Daytime incontinence*, n (%) 44 (25.4) 36 (30.0) 0.39

Daytime pad useΩ, n (%) 10 (5.8) 24 (19.5) < 0.01

Nighttime incontinence*, n (%) 94 (54.3) 65 (52.9) 0.80

Nighttime pad useΩ, n (%) 42 (24.3) 32 (26.0) 0.73

Stool thickening medication, n (%) 95 (53.7) 71 (55.5) 0.76

Pouchitis, n (%) 85 (49.1) 65 (52.4) 0.58

*Includes occasional and frequent incontinence
Ω Includes sometimes and frequently wearing a pad
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this study. However, we have previously shown that it does
that child birth does not adversely affect pouch function [4].

Conclusion

Patient sex has an impact on both intraoperative complexity
and frequency of postoperative complications including uri-
nary tract infection and ileus. However, long-term function is
largely similar over time. Thus, men and women can antici-
pate equivalent long-term functional outcomes.

References

1. Parks AG, Nicholls RJ (1978) Proctocolectomy without ileostomy
for ulcerative colitis. Br Med J 2(6130):85–88

2. Fazio VW, Kiran RP, Remzi FH, Coffey JC, Heneghan HM, Kirat
HT, Manilich E, Shen B, Martin ST (2013) Ileal pouch anal anas-
tomosis: analysis of outcome and quality of life in 3707 patients.
Ann Surg 257(4):679–685. https://doi.org/10.1097/SLA.
0b013e31827d99a2

3. Lightner AL, Mathis KL, Dozois EJ, Hahnsloser D, Loftus EV Jr,
Raffals LE, Pemberton JH (2017) Results at up to 30 years after
ileal pouch-anal anastomosis for chronic ulcerative colitis. Inflamm
Bowel Dis 23(5):781–790. https://doi.org/10.1097/MIB.
0000000000001061

4. Farouk R, Pemberton JH, Wolff BG, Dozois RR, Browning S,
Larson D (2000) Functional outcomes after ileal pouch-anal anas-
tomosis for chronic ulcerative colitis. Ann Surg 231(6):919–926

5. Delaney CP, Fazio VW, Remzi FH, Hammel J, Church JM, Hull
TL, Senagore AJ, Strong SA, Lavery IC (2003) Prospective, age-
related analysis of surgical results, functional outcome, and quality
of life after ileal pouch-anal anastomosis. Ann Surg 238(2):221–
228. https://doi.org/10.1097/01.sla.0000080825.95166.26

6. Ramage L, Qiu S, Georgiou P, Tekkis P, Tan E (2016) Functional
outcomes following ileal pouch-anal anastomosis (IPAA) in older
patients: a systematic review. Int J Color Dis 31(3):481–492.
https://doi.org/10.1007/s00384-015-2475-4

7. Klos CL, Safar B, Jamal N, Hunt SR, Wise PE, Birnbaum EH,
Fleshman JW,MutchMG,Dharmarajan S (2014) Obesity increases
risk for pouch-related complications following restorative

proctocolectomy with ileal pouch-anal anastomosis (IPAA). J
Gastrointest Surg 18(3):573–579. https://doi.org/10.1007/s11605-
013-2353-8

8. Khasawneh MA, McKenna NP, Abdelsattar ZM, Johnson A,
Dozois EJ, Pemberton JH, Mathis KL (2016) Impact of BMI on
ability to successfully create an IPAA. Dis Colon rectum 59(11):
1034–1038. https://doi.org/10.1097/DCR.0000000000000686

9. Melton GB, Fazio VW, Kiran RP, He J, Lavery IC, Shen B, Achkar
JP, Church JM, Remzi FH (2008) Long-term outcomes with ileal
pouch-anal anastomosis and Crohn’s disease: pouch retention and
implications of delayed diagnosis. Ann Surg 248(4):608–616.
https://doi.org/10.1097/SLA.0b013e318187ed64

10. Hartley JE, Fazio VW, Remzi FH, Lavery IC, Church JM, Strong
SA, Hull TL, Senagore AJ, Delaney CP (2004) Analysis of the
outcome of ileal pouch-anal anastomosis in patients with Crohn’s
disease. Dis Colon rectum 47(11):1808–1815

11. Braveman JM, Schoetz DJ Jr, Marcello PW, Roberts PL, Coller JA,
Murray JJ, Rusin LC (2004) The fate of the ileal pouch in patients
developing Crohn’s disease. Dis Colon rectum 47(10):1613–1619

12. Soravia C, Klein L, Berk T, O'Connor BI, Cohen Z, McLeod RS
(1999) Comparison of ileal pouch-anal anastomosis and ileorectal
anastomosis in patients with familial adenomatous polyposis. Dis
Colon rectum 42(8):1028–1033 discussion 1033-1024

13. Soravia C, O'Connor BI, Berk T, McLeod RS, Cohen Z (1999)
Functional outcome of conversion of ileorectal anastomosis to ileal
pouch-anal anastomosis in patients with familial adenomatous
polyposis and ulcerative colitis. Dis Colon rectum 42(7):903–908

14. Ko CY, Rusin LC, Schoetz DJ Jr, Moreau L, Coller JA, Murray JJ,
Roberts PL, Arnell TD (2000) Does better functional result equate
with better quality of life? Implications for surgical treatment in
familial adenomatous polyposis. Dis Colon rectum 43(6):829–835
discussion 835-827

15. Kiely JM, Fazio VW, Remzi FH, Shen B, Kiran RP (2012) Pelvic
sepsis after IPAA adversely affects function of the pouch and qual-
ity of life. Dis Colon rectum 55(4):387–392. https://doi.org/10.
1097/DCR.0b013e318246418e

16. Chessin DB, Gorfine SR, Bub DS, Royston A, Wong D, Bauer JJ
(2008) Septic complications after restorative proctocolectomy do
not impair functional outcome: long-term follow-up from a special-
ty center. Dis Colon rectum 51(9):1312–1317. https://doi.org/10.
1007/s10350-008-9413-2

17. Gupta N, Bostrom AG, Kirschner BS, Ferry GD, Winter HS,
Baldassano RN, Gold BD, Abramson O, Smith T, Cohen SA,
Heyman MB (2007) Sex differences in presentation and course of
disease in pediatric patients with Crohn disease. Pediatrics 120(6):
e1418–e1425. https://doi.org/10.1542/peds.2007-0905

18. Wagtmans MJ, Verspaget HW, Lamers CB, van Hogezand RA
(2001) Sex-related differences in the clinical course of Crohn’s
disease. Am J Gastroenterol 96(5):1541–1546. https://doi.org/10.
1111/j.1572-0241.2001.03755.x

19. Betteridge JD, Armbruster SP, Maydonovitch C, Veerappan GR
(2013) Inflammatory bowel disease prevalence by age, sex, race,
and geographic location in the U.S. military health care population.
Inflamm Bowel Dis 19(7):1421–1427. https://doi.org/10.1097/
MIB.0b013e318281334d

20. Rottoli M, Remzi FH, Shen B, Kiran RP (2012) Sex of the patient
may influence perioperative and long-term complications after re-
storative proctocolectomy. Color Dis 14(3):336–341. https://doi.
org/10.1111/j.1463-1318.2011.02634.x

21. Wu XR, Ashburn J, Remzi FH, Li Y, Fass H, Shen B (2016) Male
sex is associated with a high risk for chronic antibiotic-refractory
pouchitis and ileal pouch anastomotic sinus. J Gastrointest Surg
20(3):631–639. https://doi.org/10.1007/s11605-015-2976-z

22. Kani HT, Shen B (2015) Male issues of the ileal pouch. Inflamm
Bowel Dis 21(3):716–722. https://doi.org/10.1097/MIB.
0000000000000226

Table 7 Quality of life at 4–6 years after IPAA

Domain Men Women p value

Social life restriction, n (%) 82 (47.4) 45 (36.0) 0.0496

Sports restrictions, n (%) 66 (42.6) 41 (38.3) 0.49

Housework restrictions, n (%) 32 (18.5) 18 (14.5) 0.37

Recreation restrictions, n (%) 75 (44.1) 47 (37.9) 0.29

Family restrictions, n (%) 28 (16.4) 19 (15.7) 0.88

Travel restrictions, n (%) 89 (51.2) 53 (42.7) 0.15

Work restrictions, n (%) 38 (23.0) 23 (20.2) 0.57

Sexual restrictions, n (%) 50 (31.1) 46 (42.6) 0.05

Data presented as percent of patients reporting restrictions in the various
domains

624 Int J Colorectal Dis (2018) 33:619–625

https://doi.org/10.1097/SLA.0b013e31827d99a2
https://doi.org/10.1097/SLA.0b013e31827d99a2
https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1097/01.sla.0000080825.95166.26
https://doi.org/10.1007/s00384-015-2475-4
https://doi.org/10.1007/s11605-013-2353-8
https://doi.org/10.1007/s11605-013-2353-8
https://doi.org/10.1097/DCR.0000000000000686
https://doi.org/10.1097/SLA.0b013e318187ed64
https://doi.org/10.1097/DCR.0b013e318246418e
https://doi.org/10.1097/DCR.0b013e318246418e
https://doi.org/10.1007/s10350-008-9413-2
https://doi.org/10.1007/s10350-008-9413-2
https://doi.org/10.1542/peds.2007-0905
https://doi.org/10.1111/j.1572-0241.2001.03755.x
https://doi.org/10.1111/j.1572-0241.2001.03755.x
https://doi.org/10.1097/MIB.0b013e318281334d
https://doi.org/10.1097/MIB.0b013e318281334d
https://doi.org/10.1111/j.1463-1318.2011.02634.x
https://doi.org/10.1111/j.1463-1318.2011.02634.x
https://doi.org/10.1007/s11605-015-2976-z
https://doi.org/10.1097/MIB.0000000000000226
https://doi.org/10.1097/MIB.0000000000000226


23. Lightner AL, Mathis KL, Dozois EJ, Hahnsloser D, Loftus EV Jr,
Raffals LE, Pemberton JH (2017) Results at up to 30 years after
ileal pouch-anal anastomosis for chronic ulcerative colitis. Inflamm
Bowel Dis 23:781–790. https:/ /doi.org/10.1097/MIB.
0000000000001061

24. Gold EB (2011) The timing of the age at which natural menopause
occurs. Obstet Gynecol Clin N Am 38(3):425–440. https://doi.org/
10.1016/j.ogc.2011.05.002

25. Larson DW, Lovely JK, Cima RR, Dozois EJ, Chua H, Wolff BG,
Pemberton JH, Devine RR, Huebner M (2014) Outcomes after
implementation of a multimodal standard care pathway for laparo-
scopic colorectal surgery. Br J Surg 101(8):1023–1030. https://doi.
org/10.1002/bjs.9534

26. Erkek AB, Church JM, Remzi FH (2007) Age-related analysis of
functional outcome and quality of life after restorative
proctocolectomy and ileal pouch-anal anastomosis for familial ad-
enomatous polyposis. J Gastroenterol Hepatol 22(5):710–714.
https://doi.org/10.1111/j.1440-1746.2007.04870.x

27. Trencheva K, Morrissey KP, Wells M, Mancuso CA, Lee SW,
Sonoda T, Michelassi F, Charlson ME, Milsom JW (2013)
Identifying important predictors for anastomotic leak after colon
and rectal resection: prospective study on 616 patients. Ann Surg
257(1):108–113. https://doi.org/10.1097/SLA.0b013e318262a6cd

28. McKenna NP, Mathis KL, Khasawneh MA, Dozois EJ, Larson
DW, Pemberton JH, Lightner AL (2017) Obese patients undergoing
Ileal pouch-anal anastomosis: short-and long-term surgical out-
comes. Inflamm Bowel Dis 23(12):2142–2146. https://doi.org/10.
1097/MIB.0000000000001238

29. Canedo JA, Pinto RA,McLemore EC, Rosen L,Wexner SD (2010)
Restorative proctectomywith ileal pouch-anal anastomosis in obese
patients. Dis Colon rectum 53(7):1030–1034. https://doi.org/10.
1007/DCR.0b013e3181db7029

30. Marcello PW, Milsom JW, Wong SK, Hammerhofer KA,
Goormastic M, Church JM, Fazio VW (2000) Laparoscopic restor-
ative proctocolectomy: case-matched comparative study with open
restorative proctocolectomy. Dis Colon rectum 43(5):604–608

31. Chapuis PH, Bokey L, Keshava A, Rickard MJ, Stewart P, Young
CJ, Dent OF (2013) Risk factors for prolonged ileus after resection
of colorectal cancer: an observational study of 2400 consecutive
patients. Ann Surg 257(5):909–915. https://doi.org/10.1097/SLA.
0b013e318268a693

32. Millan M, Biondo S, Fraccalvieri D, Frago R, Golda T, Kreisler E
(2012) Risk factors for prolonged postoperative ileus after

colorectal cancer surgery. World J Surg 36(1):179–185. https://
doi.org/10.1007/s00268-011-1339-5

33. Carson JL, Guyatt G, Heddle NM, Grossman BJ, Cohn CS, Fung
MK, Gernsheimer T, Holcomb JB, Kaplan LJ, Katz LM, Peterson
N, Ramsey G, Rao SV, Roback JD, Shander A, Tobian AA (2016)
Clinical practice guidelines from the AABB: red blood cell trans-
fusion thresholds and storage. JAMA 316(19):2025–2035. https://
doi.org/10.1001/jama.2016.9185

34. Rushton DH, Dover R, Sainsbury AW, Norris MJ, Gilkes JJ,
Ramsay ID (2001) Why should women have lower reference limits
for haemoglobin and ferritin concentrations than men? BMJ
322(7298):1355–1357

35. Minardi D, d'Anzeo G, Cantoro D, Conti A, Muzzonigro G (2011)
Urinary tract infections in women: etiology and treatment options.
Int J Gen Med 4:333–343. https://doi.org/10.2147/IJGM.S11767

36. Langelotz C, Mueller-Rau C, Terziyski S, Rau B, Krannich A,
Gastmeier P, Geffers C (2014) Sex-specific differences in surgical
site infections: an analysis of 438,050 surgical procedures from the
German National Nosocomial Infections Surveillance System.
Viszeralmedizin 30(2):114–117. https://doi.org/10.1159/
000362100

37. Cima RR, Bergquist JR, Hanson KT, Thiels CA, Habermann EB
(2017) Outcomes are local: patient, disease, and procedure-specific
risk factors for colorectal surgical site infections from a single in-
stitution. J Gastrointest Surg 21(7):1142–1152. https://doi.org/10.
1007/s11605-017-3430-1

38. Selvasekar CR, Cima RR, Larson DW, Dozois EJ, Harrington JR,
Harmsen WS, Loftus EV Jr, Sandborn WJ, Wolff BG, Pemberton
JH (2007) Effect of infliximab on short-term complications in pa-
tients undergoing operation for chronic ulcerative colitis. J AmColl
Surg 204(5):956–962; discussion 962-953. https://doi.org/10.1016/
j.jamcollsurg.2006.12.044

39. Gorgun E, Ozben V, Stocchi L, Ozuner G, Liu X, Remzi F (2016)
Impact of transfusion threshold on infectious complications after
ileal pouch-anal anastomosis. J Gastrointest Surg 20(2):343–350.
https://doi.org/10.1007/s11605-015-3054-2

40. Michelassi F, Lee J, Rubin M, Fichera A, Kasza K, Karrison T,
Hurst RD (2003) Long-term functional results after ileal pouch anal
restorative proctocolectomy for ulcerative colitis: a prospective ob-
servational study. Ann Surg 238(3):433–441; discussion 442-435.
https://doi.org/10.1097/01.sla.0000086658.60555.ea

Int J Colorectal Dis (2018) 33:619–625 625

https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1016/j.ogc.2011.05.002
https://doi.org/10.1016/j.ogc.2011.05.002
https://doi.org/10.1002/bjs.9534
https://doi.org/10.1002/bjs.9534
https://doi.org/10.1111/j.1440-1746.2007.04870.x
https://doi.org/10.1097/SLA.0b013e318262a6cd
https://doi.org/10.1097/MIB.0000000000001238
https://doi.org/10.1097/MIB.0000000000001238
https://doi.org/10.1007/DCR.0b013e3181db7029
https://doi.org/10.1007/DCR.0b013e3181db7029
https://doi.org/10.1097/SLA.0b013e318268a693
https://doi.org/10.1097/SLA.0b013e318268a693
https://doi.org/10.1007/s00268-011-1339-5
https://doi.org/10.1007/s00268-011-1339-5
https://doi.org/10.1001/jama.2016.9185
https://doi.org/10.1001/jama.2016.9185
https://doi.org/10.2147/IJGM.S11767
https://doi.org/10.1159/000362100
https://doi.org/10.1159/000362100
https://doi.org/10.1007/s11605-017-3430-1
https://doi.org/10.1007/s11605-017-3430-1
https://doi.org/10.1016/j.jamcollsurg.2006.12.044
https://doi.org/10.1016/j.jamcollsurg.2006.12.044
https://doi.org/10.1007/s11605-015-3054-2
https://doi.org/10.1097/01.sla.0000086658.60555.ea

	Impact...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Operations and perioperative care
	Statistics

	Results
	Patient demographics
	Operative characteristics
	30-day postoperative complications
	Long-term functional outcomes

	Discussion
	Conclusion
	References


