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a b s t r a c t

Background: The aim of this study was to assess the association of the mode of surgery on female fertility
after restorative proctocolectomy with ileal pouch-anal anastomosis.
Methods: All female patients aged 18 to 44 years who underwent restorative proctocolectomy with ileal
pouch-anal anastomosis for ulcerative colitis, familial adenomatous polyposis, or Crohn’s disease at the
Cleveland Clinic Ohio or the Cleveland Clinic Florida from 1983 to 2012 were sent a standardized fertility
questionnaire. Infertility was defined as lack of pregnancy after 1 year of unprotected sexual intercourse.
Patients who had attempted to conceive after restorative proctocolectomy with ileal pouch-anal anas-
tomosis were compared based on the surgical approach: laparoscopic ileal pouch-anal anastomosis
versus open ileal pouch-anal anastomosis.
Results: A total of 890 female patients were surveyed, of which 519 (58.3%) responded. Of these, 161
(31%) had attempted pregnancy after surgery: 18 (12%) had laparoscopic ileal pouch-anal anastomosis
and 143 (88%) had open ileal pouch-anal anastomosis. There were no significant differences regarding
demographics between groups. There was no difference in reported infertility rates (61.1% vs 65%,
respectively, P ¼ 0.69) between the laparoscopic ileal pouch-anal anastomosis and open ileal pouch-anal
anastomosis groups. The median time to pregnancy (3.5 months vs 9 months, respectively, log-rank
P ¼ 0.01) was reduced in patients who underwent laparoscopic ileal pouch-anal anastomosis
compared with those who underwent open ileal pouch-anal anastomosis.
Conclusion: Postoperative infertility rates were higher after ileal pouch-anal anastomosis regardless of
mode of surgery. However, laparoscopy was associated with a significantly reduced time to conceive
compared with the open approach.

© 2019 Elsevier Inc. All rights reserved.
Introduction

Restorative proctocolectomy (RP) with ileal pouch-anal anas-
tomosis (IPAA) is the mainstay of the surgical treatment in patients
with ulcerative colitis (UC), familial adenomatous polyposis (FAP),
ral Surgical Association, Palm

RS, Department of Colorectal
eland, OH 44195.
and in highly selected patients with Crohn’s disease (CD).1,2 In
contrast to proctocolectomywith end ileostomy, RP-IPAAmaintains
transanal defecation and is associated with improved quality of life
in some series.3,4 Many patients undergoing surgery for UC or FAP
are relatively young, and a substantial portion of women who un-
dergo RP-IPAA are at their reproductive age and desirous of
children.

It is widely recognized that both the medical and surgical
treatments of inflammatory bowel disease are associated with
infertility.5 After RP-IPAA, this problem is likely due to the nature of
the extensive dissection leading to intra-abdominal and pelvic
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adhesions. The repercussions of these adhesions are especially
problematic in female patients when they affect the fallopian tubes
and ovaries, potentially hindering reproductive function.2,6 Female
infertility after proctectomy may also be related to transposition of
the ovaries; alterations in body image, especially in the presence of
an ostomy; and other psychosocial factors. Studies have shown that
decreased fertility and fecundity after RP-IPAA are likely due to
increased adnexal adhesions, which increased infertility rates in
young female patients.2,7

The introduction of laparoscopy has decreased abdominopelvic
surgical trauma and has been associated with postoperative im-
provements, including reductions in length of stay, postoperative
pain, and overall morbidities.8,9 Laparoscopic IPAA (L-IPAA) has
been shown to be safe and feasible, yet its adoption has been slow
owing to technical challenges.10 Nevertheless, one purported
advantage of laparoscopy is decreased intra-abdominal adhesions;
hence, one might expect the implementation of laparoscopy in RP-
IPAA could decrease surgery-related adhesions and result in
increased pregnancy rates compared with the open IPAA (O-IPAA)
technique.11e13

In this study, we hypothesized that the infertility rate associated
with the L-IPAA technique would be lower than that of O-IPAA, and
L-IPAA would decrease time to conception compared with O-IPAA
in female patients undergoing surgery for UC, FAP, or CD. We aimed
to compare the infertility rates after L-IPAA and O-IPAA in patients
who attempted to achieve pregnancy after surgery. Our secondary
aimwas to compare pregnancy outcomes before and after RP-IPAA.
Methods

Our study was conducted in Cleveland Clinic Ohio and Cleveland
Clinic Florida. All female patients aged 18 to 44 years at the study
inception datewho had previously undergone RP-IPAA for either UC,
FAP, or CD from 1983 to 2012 were identified from a prospectively
maintained Institutional Review Boardeapproved pouch database.
After obtaining approval from the Institutional Review Board for
further communication with patients, an introductory letter was
sent to all patients 2weeks before the questionnaires. This letterwas
sent to allow patients to decline participation in this study and to
communicate questions to the authors ahead of enrollment. Two
weeks after mailing the questionnaires, all patients were contacted
by telephone to ensure timely delivery of the questionnaires and to
answer questions. Patients who did not return their questionnaires
were asked to provide their data by telephone interview or via e-
mail. The questionnaire is shown in Appendix 1. Data about preg-
nancy attempts, time to first pregnancy, details of previous preg-
nancies, any diagnosis of infertility in patients or in their partners,
any infertility therapy used, details of menstrual cycles, delivery
methods, and infertility tests (including semen analysis, progester-
one level, saline ultrasound, hysterosalpingography [HSG]) per-
formed either before or after surgery were collected.

Patient demographics, including age, body mass index, diag-
nosis, operative approach, disease duration before surgery, and
prior abdominal surgeries before IPAA, as well as perioperative
information, including type of pouch, type of operation (total
proctocolectomy or completion proctectomy), operative time,
intraoperative transfusions, length of stay, and presence of an
ileostomy, were retrieved from the database and chart review as
needed. Ancillary procedures (adhesiolysis, oophorexy, and anti-
adhesive membrane use) were recorded if they were documented
in the operative reports.

Patients who attempted to get pregnant after pouch surgery
based on the survey response were stratified in to 2 groups, L-IPAA
or O-IPAA, based on the operative approach. Patients in whom a
laparoscopic operation was converted to open surgery or reopera-
tions necessitating laparotomy were also grouped as O-IPAA.

Patients who did not attempt to get pregnant after surgery and
individuals whowere diagnosedwithmale-factor infertility but did
not receive any infertility treatment were excluded. Reoperative
pouches were also excluded.

Both laparoscopic and open procedures followed the same
surgical principles. Laparoscopic surgery was performed in either a
laparoscopic or hand-assisted fashion via a Pfannenstiel incision. If
a 2-staged procedure was planned, the completion proctectomy
and IPAA were done either with a laparoscopic approach or under
direct view with pelvic retractors (including hand-assisted lapa-
roscopic surgery), as described in a previous series.9 All hand-
assisted surgeries and surgeries conducted under direct vision
were included in the laparoscopic group. We included staged op-
erations along with pouch revisions. Pouch revisions were per-
formed transabdominally for pouch inlet strictures, twisting of the
pouch, pouch prolapse, or leaks at the tip of the J-pouch where the
previously formed pouch is preserved.

Pregnancy was defined as any pregnancy confirmed by ultra-
sound imaging including child birth, miscarriage, abortion, extra-
uterine pregnancy, or ongoing pregnancy. Infertility was defined as
failure to achieve any pregnancy despite 1 year of unprotected
sexual intercourse. Infertility rates in the groups were calculated as
the number of women who failed to become pregnant after a year
of unprotected intercourse divided by the number of women who
pursued pregnancy. Infertility rate was also assessed after strati-
fying our cohort into 3 subgroups based on age: 18 to 30, 31 to 35,
and 36 to 44 years. The time between commencement of the
pregnancy attempt and first pregnancy after surgery was reported
as time to conceive. All variables collected through the question-
naire were subjective statements of the participating patients.
Postoperative complications were stratified according to the
Clavien-Dindo classification.14 These complications included
pouch-related complications (anastomotic leaks, anastomotic
strictures, pelvic abscess, pouchitis) as well as infectious (surgical-
site infections, urinary tract infections, pneumonia), hematologic
(deep venous thrombosis, mesenteric/portal venous thrombosis),
and other (ileus, urinary retention) complications.

Categorical variables were reported as frequency (%), and quan-
titative variables were reported as means ± standard deviations or
medians (interquartile ranges). Categorical variables were compared
using the Fisher exact test or c2 test, whereas quantitative and
ordinal variables were compared using the Wilcoxon rank sum test
or independent t test between the L-IPAA and O-IPAA groups. The
McNemar test or Bowker test of symmetry were used for the
dependent variables. Time to conception between the groups was
assessed using Kaplan-Meier survival analysis.

Results

Demographics and perioperative outcomes

A total of 890 female patients were surveyed, 519 (58.3%) of
whom responded. A total of 161 (30.7%) patients who attempted to
become pregnant after IPAA were included in the final analysis.
There were 18 (11.1%) patients in the L-IPAA group and 143 (88.9%)
patients in the O-IPAA group. Two patients’ operations were con-
verted to an open approach and 1 patient in the L-IPAA group
necessitated laparotomy on the postoperative day 1 owing to
hemorrhage. A summary of baseline characteristics and perioper-
ative data is shown in Table I. The mean years of disease duration
(6.9 ± 5.8 vs 5.4 ± 5, respectively), age at the time of diagnosis
(19.6 ± 7.9 vs 22.9 ± 7.7 years, respectively), and age at the time of
surgery (27.8 ± 5.7 vs 28.2 ± 7 years, respectively) were comparable



Table I
Demographics and perioperative details

Factor L-IPAA (n ¼ 18) O-IPAA (n ¼ 143) P value

Age at the time of diagnosis (y) 19.6 ± 7.9 22.9 ± 7.7 .11
Age at the time of surgery (y) 27.8 ± 5.7 28.2 ± 7.0 .82
Interval between surgery and survey (y) 8.4 ± 5.3 13.3 ± 7.1 .005
Body mass index 24.0 ± 6.2 23.9 ± 5.5 .94
Prior abdominal surgery 7 (38.9%) 72 (50.3%) .35
Disease .43
UC 15 (83.3%) 129 (90.2%)
FAP 2 (11.1%) 9 (6.3%)
CD 1 (5.6%) 5 (3.5%)

Procedure .10
Total proctocolectomy 11 (61.1%) 58 (40.6%)
Completion proctectomy 5 (27.8%) 68 (47.6%)
Revision 1 (5.6%) 15 (10.5%)

Pouch type .26
J-pouch 16 (88.9%) 129 (90.2%)
S-pouch 0 10 (7.0%)

Operative time (min) 312 ± 95 242 ± 74 .004
Estimated blood loss (mL) 200 ± 155 372 ± 231 .03
Ileostomy 12 (66.7%) 117 (81.8%) .12
Adhesiolysis 3 (16.7%) 48 (33.6%) .14
Oophorexy 2 (11.1%) 33 (23.1%) .24
Antiadhesives 3 (16.7%) 36 (25.2%) .42
Intraoperative transfusion 0 14 (9.8%) .16
Length of stay (days) 5.5 (4e7) 6 (5e9) .07
Postoperative complication 4 (22.2%) 64 (44.8%) .08
Clavien-Dindo classification I and II 2 28 .80
Clavien-Dindo classification III and IV 2 36

Readmission 1 (5.6%) 15 (10.5%) .50

Data are n (%), means ± standard deviation, or median (interquartile range), unless otherwise
indicated. Bold P values denote statistical significance.
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between the L-IPAA and O-IPAA groups. The mean time interval
from surgery to survey was 8.4 ± 5.3 years in L-IPAA patients and
13.3 ±7.1 years in O-IPAA patients (P < .05). The distribution of the
preoperative diagnoses was similar between the groups: 15 (83.3%)
versus 129 (90.2%) had UC, 2 (11.1%) versus 9 (6.3%) had FAP, and 1
(5.6%) versus 5 (3.5%) had CD in the L-IPAA and O-IPAA cohorts (P¼
.43), respectively. Both groups had similar mean body mass index
(P ¼ .94) and rate of previous abdominal surgeries (P ¼ .35).

The majority of the patients in the L-IPAA group underwent total
proctocolectomy (61.1% vs 40.6%, respectively), whereas completion
proctectomy was more common in the O-IPAA group (27.8% vs 47.6%,
P ¼ .10, respectively). J-pouch was the preferred pouch type in both
groups (90% overall, P ¼ .26). Diverting ileostomy rates at the time of
IPAAwerealsosimilarbetweentheL-IPAAandO-IPAAgroups (66.7%vs
78.3%, P ¼ .12, respectively). Operative time was longer but estimated
blood loss was lower in the L-IPAA group. The median length of stay
was similar ineachgroup.Adhesiolysis, oophorexy, useof antiadhesive
membranes, intraoperative transfusion, postoperative complications,
and readmission rates were comparable between the groups.
Before IPAA surgery

No significant differences between the groups were reported by
patients in terms of infertility before IPAA construction (details are
shown inTable II, all P> .05). A total of 7 (38.9%)patients in the L-IPAA
group and 69 (48.6%) patients in O-IPAA group had preoperatively
attempted to get pregnant. Although 2 (28.6%) vs 18 (26.1%) patients
had difficulties getting pregnant, 7 (100%) vs 62 (89.9%) patients
were able to conceive in the L-IPAA and O-IPAA groups, respectively.
Only 2 (28.6%) patients in the L-IPAA group vs 28 (40.6%) patients in
the O-IPAA group failed to conceive despite having at least a year of
unprotected sexual intercourse. Eight (5.6%) patients in the O-IPAA
group were diagnosed with infertility before RP-IPAA, and all 8 pa-
tients received infertility treatment. Ovulation induction was the
most common infertility treatment. Five (3.5%) patients in the
O-IPAA group had irregular menstrual periods. Four (22.2%) vs 47
(32.9%) patients in the L-IPAA and O-IPAA cohorts, respectively, re-
ported deliveries before surgery, and vaginal delivery was the most
common delivery method in the L-IPAA and O-IPAA cohorts.
After IPAA surgery

The details of the pregnancies after RP-IPAA are shown in
Table III. Eleven (61.1%) patients in the L-IPAA group and 82 (57.3%)
patients in the O-IPAA group reported difficulties getting pregnant
(P¼ .76) after surgery. The number of patientswho reported a lack of
pregnancy despite having 1 year of unprotected sexual intercourse
was 11 (61.1%) in the L-IPAA cohort and 93 (65.0%) in the O-IPAA
cohort (P ¼ .74). There was no difference between the groups when
the infertility rates were analyzed in 3 age groups. Eight (44.4%)
patients in the L-IPAA group and 77 (53.8%) patients in O-IPAA group
who desired to become pregnant were able to conceive after RP-
IPAA. There were 46 patients (28.6% overall, 4 in the L-IPAA group
and 42 in the O-IPAA group) who were medically diagnosed with
infertility after surgery. Among patients diagnosed with infertility, 2
(11.1%) in the L-IPAA group and 16 (11.2%) in the O-IPAA group had
abnormal HSG, which was themost common abnormality indicative
of infertility post-IPAA. Forty-nine patients received infertility
therapy: 4 (22.2%) patients in L-IPAA group and 45 (31.5%) patients
in the O-IPAA group. This number included 7 patients who had
already been diagnosedwith infertility before RP-IPAA. In the L-IPAA
and O-IPAA groups, ovulation induction (2 vs 33 patients, respec-
tively), in vitro fertilization (3 vs 17 patients, respectively), artificial
insemination (0 vs 16 patients, respectively), and fertility surgery (1
vs 14 patients, respectively) were the infertility therapy methods
used. Nine (50%) versus 76 (53.1%) deliveries were reported in the L-
IPAA and O-IPAA cohorts, respectively. Cesarean section was more
likely to be preferred post-IPAA.



Table II
Details of fertility before IPAA surgery

Survey Response L-IPAA (n ¼ 18) O-IPAA (n ¼ 143) P value

Attempted to get pregnant 7 (38.9%) 69 (48.6%) .44
Difficulty getting pregnant before surgery* 2 (28.6%) 18 (26.1%) .86
Conceived before surgery* 7 (100%) 62 (89.9%) .90
Preoperative infertility (by definition)* 2 (28.6%) 28 (40.6%) .69
Number of pregnancies before surgery .42y

Means ± standard deviation 0.8 ± 1.3 0.9 ± 1.2
Median (min, max) 0 (0e3) 0 (0e5)

Diagnosed with infertility before surgery 0 8 (5.6%) .99
Abnormal laparoscopy 0 2 (1.4%)
Abnormal HSG 0 0
Abnormal progesterone level 0 3 (2.1%)
Abnormal saline ultrasound or hysteroscopy 0 1 (0.7%)
Unknown 0 2 (1.4%)

Irregular menstrual periods 0 5 (3.5%) .99
Received infertility therapy 0 8 (5.6%) .99
Ovulation induction 0 6 (4.2%)
Superovulation 0 1 (0.7%)
In vitro fertilization 0 1 (0.7%)
Fertility surgery 0 3 (2.1%)

Who had deliveries 4 (22.2%) 47 (32.9%) .36
Cesarean section 1 (5.6%) 10 (7.0%)
Vaginal delivery 3 (16.7%) 35 (24.5%)

Abortions 0 7 (4.9%) .99
Miscarriages 3 (16.7%) 17 (11.9%) .47

Data are n (%) or means ± standard deviation, unless otherwise indicated.
* As proportional to the number of patients who had attempted pregnancy.
y Kruskal-Wallis test.

Table III
Details of fertility after IPAA surgery

Survey Response L-IPAA (n ¼ 18) O-IPAA (n ¼ 143) P value

Difficulty getting pregnant after surgery 11 (61.1%) 82 (57.3%) .76
Conceived after surgery 8 (44.4%) 77 (53.8%) .45
Postoperative infertility (by definition) 11 (61.1%) 93 (65.0%) .74
Number of pregnancies after surgery .97*
Means ± standard deviation 1 ± 1.1 1.1 ± 1.1
Median (min, max) 1 (0e4) 1 (0e5)

Medically diagnosed with infertility after
surgery

4 (22.2%) 42 (29.4%) .53

Abnormal laparoscopy 1 (5.6%) 7 (4.9%)
Abnormal HSG 2 (11.1%) 16 (11.2%)
Abnormal progesterone level 0 6 (4.2%)
Abnormal saline ultrasound or hysteroscopy 0 8 (5.6%)
Abnormal semen analysis 0 4 (2.8%)
Unknown 0 3 (2.1%)

Irregular menstrual periods 2 (11.1%) 30 (21.0%) .32
Received infertility therapy 4 (22.2%) 45 (31.5%) .79
Ovulation induction 2 (11.1%) 33 (23.1%)
Superovulation 1 (5.6%) 7 (4.9%)
In vitro fertilization 3 (16.7%) 17 (11.9%)
Fertility surgery 1 (5.6%) 14 (9.8%)
Artificial insemination 0 16 (11.2%)

Who had deliveries 9 (50%) 76 (53.1%) .80
Cesarean section 8 (44.4%) 67 (46.9%)
Vaginal delivery 1 (5.6%) 9 (6.3%)

Abortions 4 (22.2%) 18 (12.6%) .26
Miscarriages 3 (16.7%) 18 (12.6%) .62
Tubal pregnancy 0 2 (1.4%) .99
Time to first pregnancy after surgery (months) .01
Mean 4 16.6
Median 3.5 9

Data are n (%), means± standard deviation, ormedian (interquartile range), unless otherwise indicated. Bold
P value denotes statistical significance.

* Kruskal-Wallis test.
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The patients in the L-IPAA group had significantly lowermean (4
vs 16.6 months, respectively) and median (3.5 vs 9 months,
respectively) time intervals to achieve pregnancy compared with
the O-IPAA patients (log rank P ¼ .01). Kaplan-Meier curve for the
time to pregnancy is shown in Figure.
Before versus after surgery

The pooled analysis comparing patients before and after surgery
is outlined in Table IV. A total of 76 (47.2%) patients had attempted
to get pregnant pre-IPAA. Twenty (26.3%) patients before IPAA and



Figure. Kaplan-Meier curve for time to pregnancy for those attempting to conceive after laparoscopic and open IPAA.
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93 (57.8%) patients after IPAA had difficulties getting pregnant. Five
(3.1%) versus 32 (19.9%) patients experienced irregular menstrual
periods pre- and post-IPAA, respectively. The number of patients
with a diagnosis of infertility who were receiving infertility treat-
ments was significantly increased after IPAA. Although no patients
had abnormal HSG pre-IPAA, 18 (11.1%) patients had abnormal HSG
post-IPAA. Among patients who had attempted to get pregnant, 30
(39.4%) patients failed to get pregnant despite 1 year of unprotected
sexual intercourse pre-IPAA, but this number surged to 104 (64.5%)
patients post-IPAA. Although there was a decrease in the concep-
tion rate post-IPAA, it was nonsignificant (69 [90.7%] vs 85 [52.8%]
pre- and post-IPAA, respectively).

Discussion

Overall, our major findings were that infertility was common in
this patient population both pre- and postoperatively and that
mode of surgery did not seem to mitigate the reported increase in
postoperative female infertility. A unique and intriguing finding of
our study was that the patients in the L-IPAA group were able to
conceive a pregnancy dramatically faster than those who had O-
IPAA. The implications of this latter finding suggest that laparo-
scopic pouch construction, vis-a-vis the biologically plausible
mechanism of reduced pelvic adhesions, does play a role in main-
tenance of fertility, and L-IPAA should be strongly considered for
young fertile female patients whenever possible.

Many studies reported increased infertility rates post-IPAA. A
previous study from our institution showed an 18% increase in
infertility (38% pre-IPAA and 56% post-IPAA) after pouch formation.2

Similarly, the Rajaratnam et al15 meta-analysis concluded that the
risk of infertility is almost 4 times higher (relative risk 3.91 [confi-
dence interval: 2.06, 7.44]) post-IPAA. Herein, we also reported a
25.1% increase in infertility rate post-IPAA. Coherently, the rate of
infertility treatment was higher in post-IPAA, which indirectly
indicates reduced fertility after RP-IPAA. All of these factors justify
the concerns behind reduced fertility and promote further studies.

Pouch surgery has been shown to cause severe abdominal and
pelvic adhesions, which is the main suspected reason for impaired
fertility in female patients, although postproctectomy tubo-ovarian
positional changes likely play a role as well. Oresland et al16 per-
formed HSG on 21 womenwho underwent RP-IPAA and found that
only 7 patients had entirely normal fallopian tubes, which further
supports this theory. To date, several options have been proposed to
decrease postoperative adhesions and preserve fertility in female
patients undergoing RP-IPAA, including laparoscopic surgery.17

These include pre- or intraoperative ovarian transposition by fix-
ation to the lower anterior abdominal wall, a practice which has
largely been abandoned in IPAA patients, although it is making a
resurgence in premenopausal women before they undergo pelvic
irradiation.18,19 Antiadhesion barriers, such as SepraFilm (Genzyme
Corporation, Cambridge, MA) and other commercially available
products, have been advocated but with limited informative data
after colorectal surgery.20 Thus, the main method of preventing
pelvic adhesions is the use of laparoscopic surgery.

Laparoscopic surgery not only offers superior perioperative
outcomes, but it also results in fewer intra-abdominal and pelvic
adhesions after IPAA.8,11,21 Hull et al11 reported significantly
decreased total abdominal adhesion scores (2 vs 8, respectively) in
patients who had undergone L-IPAA compared with O-IPAA.
Therefore, one might expect to observe lower infertility rates in
women who underwent L-IPAA compared with O-IPAA; however,
we did not demonstrate this association in our cohort.13 The L-IPAA
group in the present study had a comparable infertility rate to theO-
IPAA cohort (61.1% vs 65.0%, respectively), even when stratified by
agesubgroups. Thisfinding contradicts the literaturebecause L-IPAA
is usually associated with reduced infertility rates.22 Both Bartels
et al23 and Beyer-Berjot et al24 showed lower infertility rates after L-
IPAA compared with their control groups, although the control



Table IV
Comparison of pre- and post-IPAA characteristics

Survey Response Pre-IPAA Post-IPAA P value

Attempted pregnancy 76 (47.2%) 161 (100%) <.001
Difficulty getting pregnant* 20 (26.3%) 93 (57.8%) <.001
Infertility (by definition)* 30 (39.4%) 104 (64.5%) <.001
Conception* 69 (90.8%) 85 (52.8%) .09
Irregular menstrual periods 5 (3.1%) 32 (19.9%) <.001
Diagnosis of infertility 8 (5.0%) 46 (28.6%) <.001
Abnormal laparoscopy 2 (1.2%) 8 (5.0%)
Abnormal HSG 0 18 (11.1%)
Abnormal progesterone 3 (1.9%) 6 (3.7%) .99
Abnormal saline
ultrasound/hysteroscopy

1 (0.6%) 8 (5.0%) .80

Unknown 2 (1.2%) 3 (1.9%)
Infertility therapy 8 (5.0%) 49 (30.4%) <.001
Ovulation induction 6 (3.7%) 35 (21.7%)
Superovulation 1 (0.6%) 8 (5.0%)
In vitro fertilization 1 (0.6%) 20 (12.4%)
Fertility surgery 3 (1.9%) 15 (9.3%)
Artificial insemination 0 16 (10.0%)

Data are n (%), unless otherwise indicated. Bold P values denote statistical significance.
* Ratios are reported as proportional to the patients who had attempted pregnancy in each

group.
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group in the latter study was composed of laparoscopic appendec-
tomy patients. This unexpected finding might be due to our study
beingunderpoweredby lownumbersof patients in the L-IPAAgroup
because our laparoscopic group consisted of only 18 patients while
there were 143 patients in the O-IPAA group. Survey response bias
likely played a role as well because patients with preserved fertility
logically were less likely to be motivated to participate in the study.
Nevertheless, our pooled post-IPAA infertility ratewas 64.5% (104 of
161 patients), which was in line with a previous meta-analysis in
which a63%weightedaverage infertility ratepost-IPAA (range44%e
82%) was reported.15 When interpreting this apparently high rate
and counseling patients, it is important to focus on the widely
accepted definition of infertility after 1 year, and that many options
exist for individuals with infertility. Specifically, medically assisted
ovulation stimulation, transvaginal egg harvesting, and in vitro
fertilization are all potential options for these patients.

Although infertility after pouch surgery has been thoroughly
discussed, there seems to be a paucity of studies investigating the
time to conception post-IPAA. Beyer-Berjot et al24 reported a mean
time until pregnancy of 11 months in their cohort of 56 patients, of
which 15 attempted pregnancy. However, when they compared L-
IPAA patients to laparoscopic appendectomy control subjects, they
did not observe any difference regarding the time until pregnancy
(log-rank P ¼ .39).24 Bartels et al23 further investigated the time
until pregnancy and compared 27 L-IPAA patients with 23 O-IPAA
control subjects who had attempted to conceive after surgery. In
their cohort, therewas a significant difference regarding the time to
conceive between the open and laparoscopic groups, including
those who underwent in vitro fertilization after RP-IPAA.23 In the
present study, we also observed a similar effect of laparoscopy on
time to pregnancy because our L-IPAA group had a shorter mean
and median time interval to conceive compared with the O-IPAA
group. This particular finding after laparoscopic surgery can be
explained by the presumed fewer adhesions, yet time to achieve
pregnancy is multifactorial. Nevertheless, we were able to compare
the baseline differences before and after surgery (number of
pregnancies, details of the menstrual cycles, infertility tests) that
could influence conception, which were not comprehensively
assessed in the previous reports. Ultimately, the constellation of the
advantages of laparoscopy and decreased postoperative adhesions
might increase the possibility of achieving an earlier pregnancy
after L-IPAA as compared with O-IPAA.25
Our study has certain limitations. Apart from the retrospective
nature of the study, as stated earlier, we may have been under-
powered because there were only 18 patients in the L-IPAA group,
and survey response bias may have influenced our outcomes.
Second, we included surgeries from 1983 to 2012, during which
time themanagement of UC, FAP, and CD significantly changed. Our
first open case was performed in 1983, but our first laparoscopic
case was not performed until 1993. Even though all of the surgeries
were done by experienced colorectal surgeons, one might expect to
see the effects of a learning curve in the laparoscopic group. Also,
some patients had surgeries in 1983 and completed the question-
naire in 2014. Therefore, the gap between the dates of surgery to
questionnaire completion was up to almost 30 years in some pa-
tients, which inevitably leads to recall bias. Because O-IPAA patients
were older at the time of survey, we would expect this group to
demonstrate the effects of recall bias more commonly than the L-
IPAA group. Finally, because tertiary referral centers who see an
increased portion of difficult-to-treat cases, referral bias may have
influenced our results and limited generalizability. Despite these
limitations, our study has several strengths, including the depth
and breadth of the cohort, which was selected from the world’s
largest IPAA registry of more than 5,000 IPAA cases spanning
multiple decades with detailed perioperative and longitudinal data,
thus representing unique data and insights into this topic, which is
very important to young individuals faced with this operation.

In conclusion, the L-IPAA approach did not confer any advantage
over O-IPAA in terms of decreasing the infertility rate after surgery.
However, laparoscopy may shorten time to conception, which is a
benefit in patients attempting to achieve pregnancy. The increased
rate of infertility should be discussed with patients before surgery
because our data support the evidence behind a higher incidence of
infertility and the subsequent increased rate of infertility treatment
following RP-IPAA.
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Dr Timothy Ridolfi (Milwaukee, WI): I'd like to thank the pro-
gram committee for inviting me to discuss the paper. I'd also like to
thank the authors for providing me with their manuscript well in
advance. I would like to congratulate the authors as well on an
excellent presentation on a pertinent topic.

The authors present fertility outcomes following ileal pouch-
anal anastomosis in which patients who attempted to conceive
were compared based on surgical approach, mainly laparoscopic
IPAA or open. The authors conclude that postoperative infertility
rates were higher after IPAA regardless of mode of surgery. How-
ever, laparoscopy was associated with a significantly reduced time
to conceive compared to open.

The topic is important, as many patients undergoing IPAA are
young, within reproductive age, and may desire to have children. A
clear understanding of how an approach may influence infertility is
important, as it may influence a patient's decision on ileal pouch-
anal anastomosis and timing. The authors should be congratulated
for receiving an excellent response rate to a very detailed survey.
The authors pouch databasemay be the largest in theworld as well.

I do have a few questions for the authors. Why did you choose to
only include pouches created before 2012?

Dr Turgut Bora Cengiz: The single best answer would be the
study was commenced in 2012, and the data collection took some
time, as I stated before. We contacted some patients by phone or e-
mails, so the data analysis took some time, but currently we're
updating this patient cohort up to 2019, and we'll hope to publish
those results soon.

Dr Timothy Ridolfi (Milwaukee, WI): Central to the paper is the
idea of splitting these surgeries into an open group and a laparo-
scopic group. I was wondering if you could provide a little bit more
detail onwhat you considered a laparoscopic surgery and what you
considered an open surgery. It's interesting because some of these
pouches are done as single-stage and some of them are done as 2-
stage procedures or 3-stage procedures.

Sometimes patients have their total abdominal colectomy per-
formed laparoscopically with a hand-assist technique then the
proctectomy is performed through the Pfannenstiel incision
through the hand-port site. Others have the proctectomy per-
formed through the Pfannenstiel as a second-stage operation and
some of them as a hybrid approach. Perhaps you can provide some
definition as to who was contained within the laparoscopic group
and who was contained within open group.

Dr Turgut Bora Cengiz: Thank you for the great question. We
included all hand-assisted laparoscopies under the laparoscopy
group, and also we defined direct vision under direct-vision sur-
gery, which was described in one of our papers published in World
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Journal of Surgery in 2018, defined as an incision <10 cm for
completion proctectomy. We also included those patients in the
laparoscopy group.

As you stated, right now we are transitioning to a more total
laparoscopic approach, and it will be good to see those results, too.
But the answer for your question would be hand-assisted and un-
der-direct-vision surgeries were included in the laparoscopy group.

Dr Timothy Ridolfi (Milwaukee, WI): The patients that had the
total abdominal colectomy and completion proctectomy perform-
eddI should say total proctocolectomy performeddwith direct
vision of just removal of the last part of the rectum but coded in the
laparoscopic group, but if a Pfannenstiel incision was done for a
completion proctectomy for a second-stage operation, those were
coded into the open group?

Dr Turgut Bora Cengiz: Correct.
Dr Timothy Ridolfi (Milwaukee, WI): Although there was not a

statistical significance between the open and lap group in the pa-
tients that were wishing to conceive, the rates were pretty
dramatically different. In the laparoscopic group, they were 22%,
and in the open group they were 44%. Were there more compli-
cations in the open group? Namely leak, as that could increase
inflammation and potentially cause there to be a longer length of
time for conception.

Dr Turgut Bora Cengiz: Great and interesting question. We
actually have the data but we did not assess precisely on the aspect
of who got pregnant after surgery. But, as you said, anastomotic
leaks, and maybe pelvic abscess, may play a role to time to preg-
nancy. We'll go back and check that, too, to clear that point.

Dr Timothy Ridolfi (Milwaukee, WI): Did you include redo
pouches in the analysis?
Dr Turgut Bora Cengiz: All the redo pouches were excluded.
Dr Timothy Ridolfi (Milwaukee, WI): One of the limitations of

the study is there is a temporal difference in your collection period
because the first laparoscopic pouch done in 1993 and the first
open was in 1983. Have you considered just throwing out all of the
open pouches created prior to 1993 so that way there would be no
difference in timing of the procedures?

Dr Turgut Bora Cengiz: That's a great point, too, as there is a
time-frame difference between those approaches. But as you know,
response rate for the questionnaire studies is unpredictable. We
just aimed to achieve the highest number of patients possible, and
we had the data since 1983e2012 at that time. So, we wanted to
have as many patients as we could back at that time. But what you
just said could be easily done in the future, and it would be inter-
esting to see the results.

Dr Timothy Ridolfi (Milwaukee, WI): If the findings are the
same and you don't lose that many patients, it may reduce one of
your limitations of the study. Thank you.

Dr Mary Otterson (Milwaukee, WI): I have a quick comment
andmaybe a question. The number of laparoscopic ileal pouch-anal
anastomoses who are able to become pregnant was 17 women?

Dr Turgut Bora Cengiz: 18.
Dr Mary Otterson (Milwaukee, WI): 18. Do you think that your

conclusions might be influenced by your small sample size?
Dr Turgut Bora Cengiz: Yes. However, this would be more

pronounced in the infertility rates. Rather than the small sample
size, we believe that the time-to-conception analysis was biased
due to the variance between fertility and fecundity of our patients.
In conclusion, of course, this could be explained by the small
sample size, as we tried to emphasize that in the limitations.
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