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Background: Increased infertility in women has been reported after ileal pouch-anal anastomosis (IPAA)
for ulcerative colitis but reported infertility rates vary substantially.

Aims: (1) To perform a systematic review and meta-analysis of the relative risk of infertility post-IPAA
compared with medical management; (2) to estimate the rate of infertility post-IPAA; and (3) to identify
modifiable risk factors which contribute to infertility.

Methods: Medline, EMBASE, Current Contents, meeting abstracts, and bibliographies were searched
independently by two investigators. The titles and abstracts of 189 potentially relevant studies were
reviewed; eight met the criteria and all data were extracted independently. Consensus was achieved on
each data point, and fixed effects meta-analyses, o funnel plot, and sensitivity analyses were performed.
Results: The initial meta-analysis of eight studies had significant heterogeneity (p =0.004) due to one study
with very high preoperative infertility (38%). When this study was omitted, the relative risk of infertility affer
IPAA was 3.17 (2.41-4.18), with non-significant heterogeneity. The weighted average infertility rate in
medically treated ulcerative colitis was 15% for all seven studies, and the weighted average infertility rate
was 48% after IPAA (50% if all eight studies are included). We were unable to identify any procedural
factors that consistently affected the risk of infertility.

Conclusions: IPAA increases the risk of infertility in women with ulcerative colitis by approximately
threefold. Infertility, defined as achieving pregnancy in 12 months of attempting conception, increased
from 15% to 48% in women post-IPAA for ulcerative colitis. This provides a basis for counselling patients

leaves physicians and patients with limited options.

Surgical proctocolectomy with J pouch is often
recommended but both ciclosporin and infliximab have been
successfully used as rescue therapies. The recent approval of
infliximab for chronic maintenance use in moderate to severe
ulcerative colitis by the US Food and Drug Administration
has led patients and physicians to closely re-examine the
risks and benefits of colectomy in comparison with medical
therapy.”™ Total colectomy is reasonably safe, and is
substantially less expensive than maintenance infliximab
for UC. Colectomy eliminates future colitis flares and has
been shown to improve patient quality of life.* However,
complications from colectomy and reconstruction can have
significant effects on the long term physical and psychosocial
functioning of patients.

One potential complication that makes colectomy less
attractive for young female patients is the risk of infertility.
Infertility has been reported frequently in women with UC
after colectomy with ileal pouch-anal anastomosis (IPAA).*"*
However, the reported estimates of both the relative risk of
infertility after IPAA and the rate of infertility after IPAA vary
widely. These inconsistent data make it difficult to provide
patients with clear expectations of the infertility risk of this
procedure.

Our purpose was to perform a systematic review and meta-
analysis of the published literature regarding infertility in
women who have undergone IPAA for UC. Our specific study
objectives were: (1) to estimate a summary relative risk of
infertility after IPAA to better inform patients about the risk
of infertility; (2) to identify a reasonable estimate of
infertility rates after IPAA; and (3) to identify any consistent

l | Icerative colitis (UC) that is resistant to steroid therapy

considering colectomy with IPAA. Further studies of modifiable risk factors are needed.

patient or procedure characteristics associated with increased
infertility rates.

MATERIALS AND METHODS

Literature search

A computer assisted search with the OVID interface to
Medline, EMBASE, and Current Contents was conducted to
identify potentially relevant published papers. A search of
these databases from 1966 to 31 December 2005 was
performed using the exploded (exp) medical subject heading
(MeSH) terms exp inflammatory bowel disease AND exp
fertility AND exp proctocolectomy OR IPAA OR surgery. The
results were limited to human studies. Manual searches of
reference lists from potentially relevant papers were also
performed to identify any additional studies that may have
been missed using the computer assisted strategy.

Study selection criteria and data extraction

Two investigators (AW, JW) independently reviewed the
titles and abstracts of all citations identified by the literature
search. Potentially relevant studies were retrieved and
selection criteria applied. Selection criteria were: (1) avail-
ability of data from both subjects medically treated for UC
and subjects post-IPAA for UC; (2) availability of raw data on
infertility defined as lack of conception despite trying to
conceive; (3) publication in full manuscript form; and (4)
data not duplicated in another manuscript. Eligible articles
were reviewed in a duplicate independent manner by two

Abbreviations: UC, ulcerative colitis; IPAA, ileal pouch-anal
anastomosis; FAP, familial adenomatous polyposis; RR, relative risk;
IRA, ileorectal anastomosis
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Table 1 Fertility data from included studies
Medical IPAA
inferfility  IPAA IPAA infertlity
Study Population Year UC infertile UC fertile rate (%) infertile fertile rate (%)
Wikland® Swedish 1989 8 19 29.6 8 ) 57.2
Oresland” Swedish 1994 0 7 0.0 13 1 92.9
Counihan® us 1994 5 105 4.5 18 92 16.4
Sidgren” Swedish 1995 5 25 16.7 5 25 16.7
Hudson'® Scottish 1997 15 78 16.1 ) 5 54.5
Olsen' Swedish 2002 19 65 22.6 122 27 81.8
Gorgun'? us 2004 45 72 38.4 70 50 58.3
Johnson'® Canada 2004 8 52 13.3 59 94 38.6
Overalll 105 423 19.9 301 300 50.1
Overall (excluding 60 351 14.6 231 250 48.0
Gorgun)
UC, ulcerative colitis; IPAA, ileal pouch-anal anastomosis.

investigators (AW, JW). Agreement between investigators
was greater than 95%, and disagreement in data extraction
was resolved by consensus.

Meta-analysis of relative risk (RR) and calculation of
infertility rates

Meta-analysis using the metan command in Stata 9.1 with a
fixed effects model was performed. If heterogeneity was
identified, studies having outlying values were excluded one
at a time to determine if they contributed to the hetero-
geneity. Summary results are reported for all studies and for
the homogeneous subset of studies. A meta-analysis was also
performed with a random-effects model to determine
whether it would dramatically change the outcome. The
presence of publication bias was evaluated with a funnel plot
(metafunnel command), and a sensitivity analysis was
performed to determine whether undue influence of a single
study was present (metainf command).

Two studies” ® reported only aggregate data from subjects
post-IPAA, without reporting whether their preoperative
diagnosis was UC or familial adenomatous polyposis (FAP).
As the prevalence of UC is approximately 100/100 000 and
the prevalence of FAP is approximately 2/100 000 (50-fold
less), we assumed that the data in these two studies were
representative of patients with UC."” ' To assess the validity
of this assumption, a second sensitivity analysis was
performed by excluding these studies. To obtain the weighted
average infertility rates for the medically treated and post-
IPAA groups, the raw data from each of the studies were
combined in a calculation of [infertility rate = total subjects
reporting infertility/total subjects attempting conception] in
Microsoft Excel.

RESULTS

Characteristics of selected studies

Searches of the Medline, EMBASE, and Current Contents
databases, and of the bibliographies of relevant manuscripts,
yielded 189 potentially relevant articles. Reviews of the titles
and abstracts of these publications identified 10 relevant
articles published between 1990 and 2004. After review of the
full manuscripts, one manuscript was excluded because
subjects who underwent surgery had ileostomies rather than
IPAA."” A second manuscript was excluded' because it
appeared to duplicate data presented in a later publication,"
leaving eight studies for systematic review and meta-analysis
(table 1).

Wikland and colleagues® published a retrospective study in
1990, conducted in Sweden. The authors used an interview
and gynaecological examination to identify gynaecological
problems in patients after IPAA. Their population included 41
women who had a proctocolectomy for UC (n=41). Age
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range was 20-60 years but response rate, duration of disease,
and details of surgical technique were not provided.
Infertility was either defined as failure of conception to
occur while not using contraception (before surgery defini-
tion) or while attempting to become pregnant (after surgery
definition). Thirty per cent (8/27) of subjects attempting
conception reported infertility during medical treatment and
57% (8/14) of those attempting conception reported infertility
after IPAA. This study was weakened by the distinct
definitions of infertility in the pre- and postoperative groups,
and reliance on distant recall for medically treated infertility
rates.

Oresland and colleagues’ published a retrospective study in
1994, conducted in Sweden, using an interview, gynaecol-
ogical examination, and hysterosalpingography in subjects
who lived close to the hospital and had a pelvic pouch for at
least 18 months. The surgical technique used endoanal
mucosectomy, a hand sewn anastomosis, and either a two
or three stage procedure. A letter of invitation was sent out to
60 pelvic pouch patients in the age range 23-38 years and
mean time elapsed from their operation was 38 months (18-
80). A response rate of 21/60 (35%) was obtained. The
authors indicated that their patients had surgery for UC or
FAP, but did not divide the data by preoperative diagnosis.
The study criteria for infertility were not specifically defined,
but in women who reported trying to get pregnant, 0% (0/7)
reported infertility during medical treatment and 93% (13/14)
reported infertility after IPAA. Hysterosalpingograms were
performed in all 21 subjects; 52% were found to have
fallopian tube occlusion and 48% had their fallopian tubes
adhered to the pelvic floor. Only 33% had normal fallopian
tubes. This study was limited by the lack of preoperative
hysterosalpingograms for comparison, reliance on recall for
preoperative data, and lack of detail on preoperative
diagnosis.

Counihan and colleagues® published a study in 1994 from
the Lahey Clinic in Burlington, Massachusetts, USA, review-
ing records and questionnaires collected between 1980 and
1991. The authors collected data from 203 patients with UC
and FAP who underwent IPAA. The authors did not report
data for subjects with UC separately from data for subjects
with FAP. Mean age was 31 years (range 14-61) at the time
of construction of their pouch, and subjects were followed for
a mean duration of 41 months (range 1-132). Their response
rate was 51%; the surgical technique was not defined. They
defined infertility as the inability to conceive after one year of
unprotected sexual intercourse. In the medically treated
women having unprotected intercourse, the infertility rate
was 5% (5/110), and in the women post-IPAA having
unprotected intercourse the infertility rate was 16% (18/
110). This study was limited by the absence of separate data
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Relative risk
Study (95% Cl) % Weight
Wikland® (1990) = 1.93 (0.92, 4.03) 5.4
Oresland” (1994) 14.40 (0.98,211.94) 0.6
Counihan® (1994) — - 3.60 (1.39, 9.35) 5.0
Siogren’ (1995) 1.00 (0.32, 3.10) 5.0
Hudson'®(1997) —-— 3.38 (1.66, 6.89) 3.2
Olsen'" (2002) il 3.62 (2.42, 5.41) 24.1
Gorgun'? (2004) . 1.52 (1.15, 2.00) 45.3
Johnson'® (2004) 2.89 (1.47, 5.68) 11.4
i Heterogeneity
! p value = 0.004
Overall (95%Cl) || & ‘ 2.42 (1.99, 2.96)
0.1 1 10
Relative risk

Figure 1  Significant heterogeneity was found in the studies fulfilling the
selection criteria. A forest plot of the initial fixed effects meta-analysis is
shown, and the Gorgun study is the only study whose 95% conFi(ane
interval (95% Cl) does not have any overlap with the summary estimate.

on subjects with UC and reliance on distant recall for
medically treated infertility rates.

Sjogren and colleagues® published a retrospective study in
1995 conducted in Sweden that compared infertility rates in
medically treated patients before colectomy and in the same
patients after colectomy with IPAA for UC. The women
answered a detailed questionnaire and had follow up
interviews. The sample of patients included 30 women who
had colectomy for UC at a single centre. Each had a three
stage operation with proctomucosectomy and an S pouch.
Age range for patients was 19-54 years and median duration
of inflammatory bowel disease was nine years. There was no
definition of infertility provided. In this group of patients,
17% (5/30) reported unwanted infertility during medical
treatment and 17% (5/30) reported unwanted infertility after
IPAA. The authors concluded that fertility was largely
unimpaired by anatomical and postoperative factors. This
study was limited by the lack of a specific definition for
infertility and the reliance on distant recall for medically
treated infertility data.

Hudson and colleagues'® published a retrospective study in
1997 conducted in north eastern Scotland using an anon-
ymous questionnaire on fertility in 466 women with
inflammatory bowel disease. They had a response rate of
88%, and collected information on 232 patients with UC,
aged 16-45 years, but no information was provided regarding
duration of disease or colectomy technique. They defined
infertility as lack of conception in couples who had two years
of unprotected intercourse. The authors concluded that in
those attempting conception, the rate of infertility in
medically treated subjects was 16% (15/93) compared with
54% (6/11) in subjects post-IPAA. This differed substantially
from the infertility rate of 108/710 (15%) found in their non-
UC population controls.

Olsen and colleagues'' published a retrospective study in
2002 conducted in Sweden and Denmark using telephone
interviews. The authors evaluated both fertility and fecund-
ability in 290 women with UC before and after restorative
proctocolectomy. Unlike the other studies reviewed, the
authors” primary endpoint was fecundability, defined as the
probability of becoming pregnant per month of unprotected
intercourse. The authors also reported fertility (the cumula-
tive incidence of pregnancy after 12 months) in a table, and
these data were used for meta-analysis as all other studies
reported their results in terms of fertility. They evaluated
subjects” fertility history during the time they were 15—
39 years old. No information was provided regarding dura-
tion of their disease or surgical technique. The survey
response rate was 85%, and pregnancies resulting from in
vitro fertilisation were excluded. The authors found an
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Study omitted

Wikland® (1990) o

Oresland’ (1994) - -
Counihan® (1994) oot

Sjogren” (1995) Ffo—t
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Olsen'" (2002) [ R—

Gorgun'? (2004) feeee P .
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182 220 2.39 2.59 3.48
Relative risk

Figure 2 Sensitivity analysis of the effects of individual studies. Because
the Gorgun study was an apparent outlier, we performed a sensitivity
analysis to determine its effect on the summary estimate. Each study was
omitted one at a time, and the resulting summary estimates are
displayed. The Gorgun study has a dramatic effect on the summary
estimate.

infertility rate of 22% (19/84) in medically treated patients
and 82% (122/149) in subjects after IPAA.

Of note, Olsen ef al published a previous study'* that did
use fertility as the primary end point in a similar sample of
subjects. However, this study was excluded from the meta-
analysis because: (1) the subject sample appeared to overlap
with that of the later paper in Gastroenterology, (2) there were
differences in the methods of data collection in UC subjects
and non-UC controls, and (3) there was less rigorous data
collection and data analysis in this study than in Olsen’s later
2002 manuscript."'

Gorgun and colleagues' published a retrospective study in
2004 conducted at the Cleveland Clinic, based on a

A Relative risk
Study (95% Cl) % Weight
Wikland® (1990) — 1.93(0.92, 4.03) 9.9
Oresland’ (1994) ] 14.40 (0.98,211.94) 1.2
Counihan® (1994) + 3.60 (1.39, 9.35) 9.1
Sjogren” (1995) —a 1.00 (0.32, 3.10) 9.1
Hudson'? (1997) — 3.38 (1.66, 6.89) 5.8
Olsen'" (2002) . 3.62(2.42,5.41)  44.1
13
Johnson'? (2004) } Heterogeneiy 2.89 (1.47, 5.68) 20.9
! pvalue = 0.273
Overall (95% Cl) . < . 3.17 (2.41,4.18)
0.1 1 10
Relative risk
B Relative risk
Study (95% Cl) % Weight
Wikland® (1990) il 1.93(0.92, 4.03) 15.0
Oresland’ (1994) ] 14.40 (0.98,211.94) 1.4
Counihan® (1994) + 3.60 (1.39, 9.35) 9.8
Sjogren” (1995) —a 1.00 (0.32, 3.10) 7.3
Hudson'® (1997) - 3.38 (1.66, 6.89) 15.9
Olsen'" (2002) . 3.62 (2.42,5.41) 335
13
Johnson'? (2004) } Heterogencily 2.89 (1.47, 5.68) 17.2
! pvalue =0.273
Overall (95% Cl) . < . 2.91(211,4.02)
0.1 1 10
Relative risk

Figure 3 Meta-Analysis of remaining seven studies. (A) Fixed effects
model, (B) random eFBe/zcts model. Because of the differences between the
Gorgun study and the others, we considered whether exclusion of this
study would allow us to create a valid summary estimate. (A) A fixed
effects model of the remaining seven studies was used to generate a
summary estimate, with substantial improvement in heterogeneity. (B) A
random effects model of the seven studies was also used to determine the
robustness of the fixed effect approach, and only a modest reduction in
the effect was found, from 3.17 to 2.91.
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questionnaire and chart review of patients after IPAA. Their
patient sample included women who underwent pelvic pouch
operations between 1983 and 2001 and were between the
ages of 15 and 44 years at the time of operation. The
questionnaire was mailed to 500 females with restorative
proctocolectomy and IPAA. Three hundred subjects (60%)
completed and returned the questionnaire. Infertility was
defined as the inability to conceive after one year of
unprotected sexual intercourse. The authors presented no
detailed data on surgical technique but provided separate
data on the subset of patients with UC. In those attempting
conception, 38% (45/117) of the medically treated subjects
were infertile and 58% (70/120) were infertile after IPAA.
This was the only study to evaluate the effects of potentially
modifiable risk factors.

Gorgun and colleagues'? evaluated a number of patient and
procedure associated covariates in a logistic regression model,
with infertility as the dependent outcome variable. They
reported that intraoperative transfusions were significantly
associated with infertility, while oophoropexy, anti-adhesion
barriers, age at operation, and intraoperative factors such as
pouch type, adhesiolysis, and prior colectomy, did not have
any association with subsequent infertility.

Johnson and colleagues" published a retrospective study in
2004 that was conducted in Toronto. The authors mailed
questionnaires to 237 women with UC who were medically
treated and 323 women with UC who had an IPAA. Data on
duration of disease but not surgical technique were provided.
Their sample was restricted to females who were at least
18 years old at the time of study and were younger than
44 years of age at the time of IPAA or diagnosis of UC. The
questionnaire response rates were 60.3% in the medically
treated group and 78.6% in the post-IPAA group. Infertility
was defined as failure to become pregnant during 12 months
of unprotected intercourse in patients aged 18-44 years who
were married or cohabiting with a male partner. The authors
found an infertility rate of 13% (8/60) in the medically
treated subjects attempting conception and an infertility rate
of 39% (59/153) in the post-IPAA subjects attempting
conception.

Meta-analysis results

Our initial fixed effects meta-analysis (fig 1) had a hetero-
geneity > value of 21.18 (p = 0.004), making it inappropriate
to combine these studies in a single estimate (fig 1).
Inspection of the forest plot, in which only the Cleveland
Clinic study does not overlap with the summary estimate,
and inspection of the infertility rates in table 1 led us to
consider whether this study was an important outlier.
Gorgun and colleagues'” reported a substantially higher
infertility rate (38%) in medically treated patients with UC
than any of the other studies.

0.5 A

Standard error relative risk

Relative risk

Figure 4 Funnel plot. In order to defect publication bias, a funnel plot of
the included studies was performed with pseudo 95% confidence limits.
Overall symmetry is seen but the Oresland study is a noticeable outlier
far to the right on the funnel plot.
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Study omitted
Wikland® (1990) | ;

Oresland” (1994) ’ !

Counihan® (1994) | |

Sjogren’ (1995) ' |

Hudson'® (1997) I

Olsen'' (2002) !

Johnson'® (2004) ' |

I}
2.55 2.95 3.21 3.48  3.69
Relative risk

Figure 5 Only omission of the Olsen study changed the estimate of
eF?ect size. Because the Oresland study was an outlier, we repeated the
sensitivity analysis with a fixed effects model. The Oresland study did not
produce a significant change in the estimate of effect size, as it
contributed relatively little to the final weighted estimate (1.2%). Onl
omission of the relatively large Olsen stufy produced a substantial shift
in the effect size estimate, with a resulting relative risk of 2.82 (95%
confidence interval 1.94, 4.12).

In order to test the effect of the Cleveland Clinic study, we
performed a sensitivity analysis, removing one study at a
time from our initial model, and found that omission of this
study had a large effect on the overall estimate of RR of
infertility associated with IPAA (fig 2). This was likely due to
the high infertility rate in medically treated patients,
suggesting that the medically treated population sample at
the Cleveland Clinic was significantly different from the
population of subjects in the other studies. Choosing to omit
this study dramatically improved the homogeneity of the
meta-analysis.

We repeated the fixed effects meta-analysis after removing
the Cleveland Clinic study (fig 3A) and found that the
heterogeneity was significantly reduced (heterogeneity
x*=7.55, p=0.273). The Mantel-Haenszel pooled RR for
infertility after IPAA was 3.17 (95% CI 2.41-4.18). We also
performed a random effects meta-analysis (fig 3B) to
determine whether this would significantly change the
pooled risk ratio. The random effects pooled RR was 2.91
(95% CI 2.11-4.02), which was not substantially different
from the fixed effects result. We then performed a funnel plot
(fig 4) to detect any significant publication bias or outliers.
We found no evidence of asymmetry to suggest publication
bias, but did find that the Oresland study was an obvious
outlier.

We then repeated the sensitivity analysis of the effect of
cach study in the new model using the remaining seven
studies. Omission of the Oresland study did not have a
significant effect, as it is only given 1.2% weighting in the
meta-analysis due to its low precision. Omission of the Olsen
study was the only omission that changed the estimate of the
effect size (fig 5), and excluding this study only slightly
reduced the effect to a Mantel-Haenszel pooled RR of
infertility of 2.82 (95% CI 1.94-4.12).

We also considered whether the two studies that did not
exclude subjects with FAP would have an effect on the
estimate, and performed a sensitivity analysis to address this.
After omission of these two studies, we performed a fixed
effects model meta-analysis, and the Mantel-Haenszel pooled
RR of infertility was only slightly reduced to 2.98 (95% CI
2.24-3.98). The forest plot is not shown.

Weighted average infertility rate

In the seven studies included in the final meta-analysis, we
calculated weighted average infertility rates in each group. In
the 411 medically treated subjects who attempted conception,
there were a total of 60 who reported infertility (as defined in
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each study), for an overall infertility rate of 14.6%. In the 481
subjects who had IPAA and attempted conception, there were
231 who reported infertility, for an overall infertility rate of
48.0%. We also performed the calculations with the outlying
Cleveland Clinic study included, which produced an infertil-
ity rate of 19.9% (105/528) in the medically treated subjects
and 50.1% (301/601) in the post-IPAA subjects.

DISCUSSION
We used raw data from the available literature to perform a
meta-analysis of the RR of infertility in UC patients who had
undergone IPAA compared with those on medical therapy.
We found that the RR of infertility was threefold greater after
IPAA, and that half of the surgically treated women who
attempt to conceive will be unsuccessful after 12 months.
We were unable to identity any patient or procedure
related variables that consistently affected risk, including
adhesion barriers, intraoperative lysis of adhesions, pouch
type (S v J), and pouch anti-adhesives. In a single study,
Gorgun ef al did show that intraoperative transfusion during
IPAA was associated with an increased risk of infertility."”
The limited data available from Oresland’s study’ suggest
that post-IPAA infertility may be largely due to scarring of
the fallopian tubes after IPAA surgery, and this is supported
by Asztely’s previous study of hysterosalpingography in
women after proctocolectomy.” We would like to advocate
collection of potential risk factors for infertility in future
studies, both to identify the women at highest risk of
infertility and any potentially modifiable risk factors.
Identification of intraoperative transfusion as a risk factor
raises the question of whether there are modifiable procedure
related variables that could affect fertility outcome.
Transfusion, rather than directly causing infertility, may be
a proxy for difficult pelvic dissection. An increased surface
area of dissection would contribute to increased development
of fibrin bridges, which are considered precursors to the
formation of adhesions."” ** It is reasonable to believe that
patients undergoing a two stage operation (versus three
stage) might have a lower likelihood of pelvic scarring and
infertility. It is also possible that hand sewn anastomoses
may pose greater risk than stapled anastomoses, due to
increased distal dissection and tissue manipulation, poten-
tially increasing the formation of adhesions. It is unclear
whether future advancements in laparoscopic colectomy or
adhesion barriers may decrease the rate of infertility after
proctocolectomy. If infertility is associated specifically with
fallopian tube occlusion, it is conceivable that wrapping the
fallopian tubes in an adhesion barrier may reduce the risk of
infertility. On the other hand, anecdotal reports of increased
tissue inflammation at the site of intraoperative hyaline
membrane placement suggest that further study is required
before a change in surgical technique can be recommended.
This study had several limitations. Firstly, subjects in
individual studies were not randomised to medical therapy or
colectomy, potentially resulting in selection bias. Patients
undergoing colectomy may have been more debilitated,
resulting in higher baseline fertility impairment. Secondly,
we identified variable response rates in each study. Subjects
who attributed their infertility to colectomy may have been
more likely to respond to surveys, as suggested by the higher
response rate of the IPAA group in the study of Johnson and
colleagues.” Thirdly, several studies included only women
post-IPAA, and therefore relied more on distant recall for
data on infertility and attempted conception during medical
therapy. Reliance on recall may have systematically affected
the medical therapy data more than the post-IPAA data on
infertility. Fourthly, two studies included an unknown
number of patients with FAP rather than UC. However, our
sensitivity analysis showed that this did not have a
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substantial effect on the summary estimate. In addition, we
only evaluated studies of IPAA surgery. A recent small study
of fertility after colectomy and ileorectal anastomosis (IRA)
found a postoperative infertility rate of only 33%.*' Larger
studies are needed to determine whether IRA offers a better
approach for young women, as this approach leaves the
inflamed rectum in place, which has its own drawbacks. We
were also limited by the heterogeneity of the study designs
and definitions of infertility. Despite these differences, after
excluding the Cleveland Clinic study, we were able to identify
a set of seven homogeneous studies to produce a summary
estimate of RR. While the Cleveland Clinic study was an
outlier, it had the same direction of effect: colectomy with
IPAA significantly increases the risk of infertility in women
with UC. It is plausible that these patients were referred to a
tertiary centre due to more severe preoperative illness,
resulting in the appearance of a decreased effect of surgery
on infertility in this study.

Our study found that colectomy with IPAA increased the
risk of infertility by approximately threefold in women with
UC compared with medical management. Infertility
increased from approximately 15% in UC before procto-
colectomy with J pouch to approximately 50% after the
surgery. Additional research is needed to identify modifiable
procedure related risks and to determine whether interven-
tions to reduce scarring of the fallopian tubes may have an
ameliorative effect. We wish to emphasise that in patients
with more severe disease, postoperative infertility rates may
be higher, as suggested by the Cleveland Clinic study. These
findings may influence physicians to more strongly consider
potentially hazardous rescue therapies, including ciclosporin
and infliximab, in young women with severe UC before
committing to colectomy. For those patients who experience
infertility after colectomy and reconstruction, in vitro
fertilisation should be considered, as this has been successful
in these patients." We advocate the presentation of all
medical and surgical options, including a clear statement of
the infertility risk associated with proctocolectomy, to
patients with severe UC to encourage informed decision
making.
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EDITOR’S QUIZ: GI SNAPSHOT ...

Answer

From question on page 1567

Colonoscopy disclosed an actively pulsatile bleeder in the
rectum, typical of Dieulafoy’s lesion (fig 1).

Diculafoy’s lesion is a rare cause of massive gastrointest-
inal bleeding. It accounts for 1-5.8% of upper gastrointestinal
bleeding. Patients are frequently older than 50 years and
predominantly male. Up to 90% of patients have comorbid-
ities, including hypertension, chronic renal failure, diabetes,
cardiovascular disease, and excessive alcohol consumption.
Dieulafoy’s lesion typically locates in the proximal stomach
along the lesser curvature within 6 cm of the oesophagogas-
tric junction and has been reported to occur in all parts of the
gastrointestinal tract. Histologically, Dieulafoy’s lesion con-
sists of an abnormal submucosal artery protruding from a
small mucosal defect. At present, clinicians frequently
diagnose Dieulafoy’s lesion based on the following endo-
scopic criteria: (1) active arterial spurting or micropulsatile
blood streaming from a minute mucosal defect (<3 mm) or
normal mucosa; (2) protruding vessel, with or without active
bleeding, within a minute mucosal defect or normal mucosa;
or (3) fresh densely adherent clot with a narrow point of
attachment to a minute mucosal defect or normal appearing
mucosa.

Endoscopic therapy, including injection, thermal probe,
haemoclip, or band ligation decreases the need for angio-
graphy or surgery and achieves haemostasis in more than
90% of patients. In this case the bleeding was controlled after
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FiF?ure 2 Endoscopic picture showing that the bleeding was controlled
after endoscopic band ligation.

endoscopic band ligation (fig 2). The patient had no recurrent
bleeding in the following 18 months.
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