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Abstract

Background and aims: Outcomes after ileal pouch anal anastomosis (IPAA) are not well
established in patients with primary sclerosing cholangitis (PSC). We conducted a comprehensive
outcomes assessment in these patients.
Methods: A retrospective case note review of complications in all PSC-IPAA (n = 21) and
ent of Justice user
matched ulcerative colitis patients with IPAA (UC-IPAA; n = 79) after surgery in Oxford
(1983–2012) was conducted, and functional outcomes (Öresland score) were evaluated (2012).
Quality of life [Cleveland Global Quality of Life Questionnaire, Short Form-36 (SF-36)], and
sexual function were also assessed (2012) including patients with PSC-associated UC without IPAA
(PSC-UC; n = 19). Sub-group analysis of patients with large duct (ld) PSC-IPAA (n = 17) was also
performed.
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Results: The 1-, 5-, 10- and 20-year risk of acute pouchitis for PSC-IPAA was 10%, 19%, 31% and
65% respectively, compared to 3%, 10%, 14% and 28% in UC-IPAA (p = 0.03). More PSC-IPAA (36%)
had poor nocturnal pouch function (vs 2% in UC-IPAA; p = 0.0016). There were no differences in
surgical complications, quality of life or sexual function between the 3 main groups. LdPSC-IPAA
had poorer pouch function (Öresland score: 7.7 vs 5.4 in UC-IPAA; p = 0.02), and worse quality of
life [SF-36 Physical: 42 vs 50.5 in UC-IPAA; 47.7 in PSC-UC; p = 0.03 and Mental Health summary
scores: 41.6 vs 51.2 in UC-IPAA; 42.3 in PSC-UC; p = 0.04].
Conclusions: PSC-IPAA suffer more acute pouchitis and have worse functional outcomes than
UC-IPAA. LdPSC-IPAA also have poorer quality of life.
© 2013 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
w
n
loa
ded
 from

 https://academ
ic.oup.com

/ecco-jcc/article/8/7/662/566075 by U
.S. D

epartm
ent of 
1. Introduction

Primary sclerosing cholangitis (PSC) is an immune mediated
cholestatic disease characterised by inflammation and
fibrosis of the bile ducts.1 It is closely associated with
inflammatory bowel disease, particularly ulcerative colitis
(UC). The prevalence of UC in patients with PSC is as high as
75% in Northern European cohorts.2 PSC incurs an increased
risk of colon dysplasia and cancer3 and the prevalence of PSC
is higher in patients with UC undergoing colectomy when
compared to those who do not need surgery.2 Patients with
PSC may need to undergo colectomy because of medically-
refractory UC or to treat colonic dysplasia and neoplasia.
The operation of choice for the management of UC in these
patients is a restorative proctocolectomy with ileal pouch
anal anastomosis (IPAA). This operation is safe and cures the
patients of the intestinal manifestations of their disease.

Post-operative complications including pouchitis can
occur, but on the whole, patients with UC undergoing IPAA
have good outcomes and quality of life.4 However, there are
conflicting reports in the literature on the impact of PSC on
post-operative functional outcomes.2,5–8 Furthermore, there
are limited data on the effect of PSC on the quality of life and
sexual function in patients who undergo IPAA for UC.

The aim of this study was to investigate complications,
functional outcomes, quality of life and sexual function in
patients with PSC associated UC who have undergone IPAA.
Justice user on 17 August 2022
2. Patients and methods

2.1. Definitions

2.1.1. Ulcerative colitis (UC)
The diagnosis of UC was based on recognised endoscopic,

histological and clinical features.9 The extent of the disease
was described according to the Montreal classification
(proctitis: disease limited to the rectum, left sided: disease
distal to the splenic flexure and extensive: disease extends
proximal to the splenic flexure).10
2.1.2. Primary sclerosing cholangitis (PSC)
The diagnosis of PSC was based on characteristic findings

on cholangiography (ERCP or MRCP) and histological features
on liver biopsy.11 The presence of cholangiographic findings
alone was enough to diagnose large duct PSC (ldPSC). Patients
were considered to have small duct PSC if they had a normal
cholangiogram but the clinical presentation, biochemistry and
histology findings were compatible with PSC.

2.1.3. PSC-IPAA
These were patients who were diagnosed with PSC

associated with UC and had undergone colectomy and IPAA.
The diagnosis of PSC could have been made at any point during
the follow-up period.

2.1.4. UC-IPAA
These were patients who were diagnosed with UC (but

not PSC) and had undergone colectomy and IPAA.

2.1.5. PSC-UC
These were patients who were diagnosed with PSC and UC

but had not undergone colectomy and IPAA.

2.1.6. Pouch dysfunction
This was defined as any episode of symptoms (including

diarrhoea, blood in the stool, urgency, abdominal pain, fever)
that raised clinical concerns and led to further investigations
or treatments. Pouch dysfunction may be the result of many
underlying pathologies including surgical complications (e.g.
anastomotic stenosis, pouch related pelvic sepsis), Crohn's
disease of the pouch, cuffitis (inflammation of the mucosa in
the remaining rectal stump due to the underlying UC), irritable
pouch syndrome and pouchitis.12

2.1.7. Acute pouchitis
This was defined as any episode of pouch dysfunction with

endoscopic and histological evidence of acute pouchitis. The
presence of any of mucosal oedema, granularity, friability, loss
of vascular pattern, exudates and ulceration13 was considered
to be endoscopic evidence of acute pouchitis. Pouch biopsies
were assessed according to the system reported by Shepherd et
al. in 1987.14 Briefly, this score evaluates the degree of acute
(0–6) and chronic (0–6) inflammatory changes in the pouch
mucosa. For the assessment of acute inflammation the extent
of mucosal infiltration by neutrophils (0: none to 3: severe with
crypt abscesses) and the degree of ulceration (0: none to
3: extensive) are evaluated and a total acute score of ≥4 is
considered to be histological evidence of acute pouchitis.

2.2. Patient cohorts

PSC-IPAA who had surgery between 1983 and 2012 were
identified. This group was matched to UC-IPAA who had
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surgery in the same period. Patients who had their index
colectomy and pouch surgery in a different centre, and were
subsequently referred to Oxford, were not excluded.
PSC-IPAA were also matched to PSC-UC for the quality of
life and sexual function assessment (see below). All patients
were identified from departmental records. Data for demo-
graphics, disease characteristics, technical surgical charac-
teristics and outcomes (pouch dysfunction, episodes of acute
pouchitis, surgical complications, pouch failure, pouch dys-
plasia or cancer, biologic therapies or immunomodulators for
treating pouch dysfunction and all cause mortality) were
collected by retrospective note review. No distinction was
made between early and late surgical complications. Patients
under the age of 18 and over the age of 80, as well as patients
who could not read English were excluded.
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2.3. Patient questionnaires

The Öresland score15 and Cleveland Global Quality of Life
Questionnaire (CGQOL)16 were respectively used to establish
self-reported pouch function and the impact of IPAA on the
quality of life. Quality of life was also assessed by the Short
Form 36 (SF-36)17 questionnaire and sexual function by the
Female Sexual Satisfaction Index (FSFI)18 and the Interna-
tional Index of Erectile Function (IIEF).19 Examples of all the
questionnaires used are included in the Supplementary
material. The questionnaires were mailed to the patients
who returned their responses anonymously in the post. All
patients provided written informed consent before complet-
ing the study questionnaires.

The Öresland score questionnaire asks patients to rate their
pouch function with regard to 12 domains (number of daytime
and nighttime stools, urgency, evacuation difficulties, day-
time and nighttime soiling or seepage, peri-anal soreness, the
need to wear a daytime or nighttime protective pad, dietary
restrictions or need for medication to control pouch function
and social handicap). Each domain is scored separately by
giving a total score out of 15, with higher scores indicating
poorer pouch function.

The CGQOL tool asks patients to rate 3 items (quality of life,
quality of health and energy levels) on a scale of 0–10. The
final scores are obtained by adding the individual scores and
dividing by 30. Higher scores indicate better quality of life.

The SF-36measures generic health related quality of life. It
consists of 36 questions which measure 8 multi-item dimen-
sions of health [physical functioning (PF; 10 items), role
limitation due to physical problems (RP; 4 items), bodily pain
(BP; 2 items), general health perception (GH; 5 items), energy
and vitality (VT; 4 items), social functioning (SF; 2 items), role
limitation due to emotional problems (RE; 3 items) andmental
health (MH; 5 items)]. There is a further unscaled single item
asking respondents about health change over the past year.
For each dimension item scores are coded, summed and
transformed onto a scale from 0 (worst possible health state
measured by the questionnaire) to 100 (best possible health
state). Two standardised summary scores can also be
calculated, the physical component summary (PCS) and the
mental component summary (MCS) scores.

The FSFI contains 19 questions that assess female sexual
function over the last 4 weeks and yields scores in six areas:
sexual desire, arousal, lubrication, orgasm, satisfaction and
pain. The IIEF has 15 items that assessed male sexual function
over the last 4 weeks and produces scores in five domains:
erectile dysfunction, orgasmic function, sexual desire, inter-
course satisfaction and overall satisfaction. Higher scores in
both FSFI and IIEF indicate better sexual function.

The study was approved by a UK National Research Ethics
Committee (Ref 10/H0106/16) and the Institutional Review
Board.

2.4. Statistical analysis

Parametric data were expressed as mean and standard
deviation (S.D.). Non-parametric variables were expressed as
median and inter-quartile range (IQR). Fisher's exact test and
χ2 were used to determine associations between categorical
variables. Numerical data were compared using Student's
t-test and Mann Whitney (if not normally distributed). The
Shapiro–Wilk's test was used to test for normality. For the
analysis of data from 3 groups, the Kruskal–Wallis test with
Dunn's post test correction was used. The occurrence of acute
pouchitis was estimated as a function of time using the
Kaplan–Meier method. The log-rank (Mantel–Cox) test was
used to test for significance between the curves. Statistical
significance was taken as p b 0.05 except for the analysis of
the individual components of the Öresland score where the
statistical significance was set at p b 0.01 to allow for
multiple comparisons. The statistical analysis was carried out
using the GraphPad Prism software (version 5, GraphPad
Software, Inc.).

3. Results

Twenty-one PSC-IPAA who had surgery in the study period
were identified. They were age and gender matched to 79
UC-IPAA and 19 PSC-UC. PSC-IPAA had higher rates of
extensive colitis (86%) when compared to UC-IPAA (30%; p =
0.01) but otherwise the groups were appropriately matched
(Table 1). The median (IQR) age at IPAA of PSC-IPAA was 39
(27–48) years and for UC-IPAA 37 (28–47) years. The median
(IQR) follow-up period after IPAA formation was 11 (8–17)
years for PSC-IPAA and 10 (7–18) years for UC-IPAA. Tables 1
and 2 show the clinical and surgical characteristics at baseline.

3.1. Pouch dysfunction

In the overall cohort (n = 100), pouch dysfunction occurred in
52% of patients. There was a strong trend towards more pouch
dysfunction in PSC-IPAA (71%) than UC-IPAA (47%) (p = 0.053;
Table 3).

3.2. Acute pouchitis

Acute pouchitis occurred in 24% of the overall cohort of
patients (n = 100). PSC-IPAA had a higher cumulative risk of
suffering acute pouchitis over time (Fig. 1). The 1-, 5-, 10- and
20-year risk of pouchitis for PSC-IPAA was 10%, 19%, 31%
and 65% respectively, compared to 3%, 10%, 14% and 28% (p =
0.03) in UC-IPAA. There was no significant difference between
treatments (immunomodulator or biologics) for acute pouchitis
between the two groups (Table 3).



Table 1 Baseline clinical characteristics.

PSC-IPAA
n = 21 (%)

UC-IPAA
n = 79 (%)

PSC-UC
n = 19 (%)

p value ⁎

Age at IPAA (years; IQR) 39 (27–48) 37 (28–47) 0.83
Male 15 (71%) 44 (56%) 16 (84%) 0.22 a

Marital status
Single 6 (29%) 26 (33%) 0.83
Married/partner 14 (67%) 51 (65%)
Separated/divorced 1 (5%) 2 (3%)

Smoking status at IPAA
Smoker 2 (10%) 11 (14%) 0.73
Non-smoker 19 (91%) 65 (82%)

Extent of UC
Extensive 18 (86%) 34 (43%) 16 (84%) b 0.01 c

Left sided 1 (5%) 18 (23%) 1 (5%)
Proctitis 0 13 (17%) 1 (5%)

Indication for colectomy
Active UC (ASC or medically refractory) 18 (86%) 76 (96%) 0.08
Dysplasia 2 (10%) 2 (3%)
Cancer 1(5%) d 0
Interval from UC diagnosis to IPAA (years; IQR) 7 (2.3–11.8) 3 (1–8.5) 0.09
Interval from UC diagnosis to PSC diagnosis (years; IQR) 4 (1.3–8) 6 (0–14.3) 0.76
EIMs 4 (19%) 9 (11%) 1 (5%) 0.40

Method of PSC diagnosis
Biopsy alone (small duct PSC) 4 (19%) 4 (21%) 0.97
Biopsy and Cholangiogram (ERCP or MRCP) 10 (48%) 8 (42%)
Cholangiogram alone (ERCP or MRCP) 7 (33%) 6 (32%)

Data from some patients who had their initial surgery at other centres could not be obtained.
Abbreviations: PSC: primary sclerosing cholangitis, IPAA: ileal pouch anal anastomosis, IQR: inter-quartile range, UC: ulcerative colitis,
ASC: acute severe colitis, EIMs: extra-intestinal manifestations, ERCP: endoscopic retrograde cholangio-pangreatography, MRCP: magnetic
resonance cholangio-pangreatography.
⁎ statistically significant values in bold.
a For PSC-IPAA vs UC-IPAA.
b Two patients described as having “right sided ulcerative colitis”.
c Significant difference between PSC-IPAA and UC-IPAA only.
d The post operative histology showed a giant inflammatory polyp.
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3.3. Surgical complications

In PSC-IPAA, pelvic abscess, fistulae and anastomotic stric-
tures occurred respectively in 4.8%, 0% and 14% of patients
compared to 11%, 13% and 18% in UC-IPAA. A loop ileostomy
was needed for temporary relief of symptoms or due to
complications in 4.8% of PSC-IPAA and 11% of UC-IPAA. The
index pouch was excised in two (9.5%) PSC-IPAA with one going
on to have a second pouch refashioned. In the UC-IPAA group,
five (6.3%) patients needed excision of the index pouch with
three going on to have a second pouch refashioned. One (4.8%)
patient with PSC who has undergone IPAA and two (2.5%)
patients with UC and without PSC who have undergone IPAA
suffered pouch failure. There were no significant differences
in surgical complications between the two patient groups
(Table 3).
3.4. Mortality and cancer

There were no cases of pouch dysplasia or cancer in either
the PSC-IPAA or the UC-IPAA group. Three PSC-IPAA died
within the follow-up period (2 from cholangiocarcinoma, 1
from liver failure while awaiting liver transplantation).
There were no deaths in UC-IPAA.

3.5. Functional outcomes

Questionnaires were sent to 150 patients and 85 (57%)
returned some or all of their questionnaires (17/21 with
PSC-IPAA; 49/79 with UC-IPAA and 19/50 with PSC-UC).
PSC-IPAA and UC-IPAA had similar mean Öresland scores of
6.5 and 5.4 respectively (p = 0.16). However, when the
individual components of the score were considered separate-
ly, PSC-IPAA were found to have more nighttime bowel
movements (p = 0.0016; Table 4).

3.6. Quality of life

There was no significant difference in the quality of life of
patients between the two IPAA groups when assessed by the
CGQOL tool (median score was 0.73 for both PSC-IPAA and
UC-IPAA). In the SF-36, the median physical health summary
scores (PCS) were 46.6, 50.5 and 47.7 and the median mental
health summary scores (MCS) were 45.6, 51.2 and 48.3



Table 3 Pouch related and surgical complications.

PSC-IPAA
n = 21 (%)

UC-IPAA
n = 79 (%)

p value

Pouch dysfunction 15 (71%) 37 (47%) 0.053
Acute pouchitis 8 (38%) 16 (20%) 0.15
Immunomodulator/biologic
for pouchitis

2 (9.5%) 4 (5.1) 0.6

Pelvic abscess 1 (4.8%) 9 (11%) 0.68
Fistulas 0 10 (13%) 0.11
Anastomotic strictures 3 (14%) 14 (18%) 1.0
Refashioning of temporary
ileostomy post IPAA

1 (4.8%) 9 (11%) 0.68

Pouch excision 2 (9.5%) 5 (6.3%) 0.64
Second pouch formation 1 (4.8%) 3 (3.8%) 1.0
Pouch failure 1 (4.8%) 2 (2.5%) 0.51

Abbreviations: PSC-IPAA: patients with primary sclerosing
cholangitis and ileal pouch anal anastomosis following colectomy
for ulcerative colitis, UC-IPAA: patients with ileal pouch anal
anastomosis following colectomy for ulcerative colitis, IPAA:
ileal pouch anal anastomosis.

Table 2 Baseline surgical characteristics.

PSC-IPAA a

n = 21 (%)
UC-IPAA a

n = 79 (%)
p value

Type of colectomy surgery
Laparotomy 19 (91%) 57 (72%) 0.14
Laparoscopy 2 (10%) 20 (25%)

Type of IPAA
Hand sewn 4 (19%) 6 (7.6%) 0.11
Stapled 14 (68%) 66 (84%)

Number of stages
One 2 (10%) 5 (6%) 0.35
Two 11 (52%) 28 (35%)
Three 8 (38%) 42 (53%)

Construction of pouch at time of colectomy
Yes 10 (22%) 22 (28%) 0.11
No 10 (55%) 55 (70%)

Duration of stool diversion
after IPAA (months; IQR)

6.5 (0–11) 5 (2–8.8) 0.60

Post IPAA follow-up
(years; IQR)

11 (8–17) 10 (7–18) 0.60

The reference group of patients with primary sclerosing
cholangitis and ulcerative colitis (PSC-UC) is not shown as it is
not relevant.
Abbreviations: PSC-IPAA: patients with primary sclerosing
cholangitis and ileal pouch anal anastomosis following colectomy
for ulcerative colitis, UC-IPAA: patients with ileal pouch anal
anastomosis following colectomy for ulcerative colitis, IPAA:
ileal pouch anal anastomosis, IQR: inter-quartile range.
a Data from some patients who had their initial pouch surgery

at other centres could not be obtained.
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respectively for PSC-IPAA, UC-IPAA and UC-PSC. There were
no significant differences between the median scores of the 3
groups in any of the other summary scores. However, PSC-IPAA
had the lowest scores in all 10 summary categories when
compared to UC-IPAA and in all bar one category (energy and
vitality; VT) when compared to PSC-UC (Fig. 2).
tice user on 17 August 2022
3.7. Sexual function

The median scores for overall satisfaction in the IIEF were 8,
8 and 9 in PSC-IPAA (n = 9), UC-IPAA (n = 23) and PSC-UC
(n = 12) respectively with no significant differences in any of
the categories between the groups. The median FSFI for
UC-IPAA (n = 19) was 26.1 but comparisons with the other
groups were not possible as only two PSC-IPAA and three
PSC-UC returned their FSFI questionnaires.
Fig. 1 Cumulative risk of acute pouchitis (Kaplan–Meier
analysis). Patients with primary sclerosing cholangitis and ileal
pouch anal anastomosis (PSC-IPAA) had a higher cumulative risk
of acute pouchitis compared to patients with ulcerative colitis
and ileal pouch anal anastomosis (UC-IPAA).
3.8. Sub-group analysis—ldPSC-IPAA vs UC-IPAA

In the group of PSC-IPAA (n = 21), 4 had small duct PSC and
17 had ldPSC. Out of the four patients who had small duct
PSC, two had pouch dysfunction and acute pouchitis. In a
post hoc analysis, we only included the data from the 17
ldPSC-IPAA and found that these patients were more likely
to suffer pouch dysfunction than UC-IPAA (76% vs 47%; p =
0.03). Furthermore, ldPSC-IPAA had poorer pouch function
with a higher mean Öresland score (7.7 vs 5.4 for UC-IPAA;
p = 0.02), and a worse quality of life with a lower median
SF-36 PCS (42 vs 50.5 for UC-IPAA; 47.7 in PSC-UC; p = 0.03;
Fig. 2) and lower median SF-36 MCS (41.6 vs 51.2 for
UC-IPAA; 42.3 in PSC-UC; p = 0.04; Fig. 2). There was no
significant difference in episodes of acute pouchitis between
the two groups (35% for ldPSC-IPAA vs 20% for UC-IPAA; p =
0.21) and there was no significant difference between the
CGQOL scores (0.73) for both groups.

4. Discussion

Our results show that PSC-IPAA have more episodes of
pouchitis, and worse quality of life, but no difference in
surgical complications to those UC-IPAA. Patients with large
duct PSC appear to be at particular risk of pouch dysfunction



Table 4 Functional outcomes after ileal pouch anal
anastomosis—Öresland score.

Score PSC-IPAA UC-IPAA p value ⁎

n % n %

Daytime bowel movements
b5 0 2 7 8 17 0.76
5 1 4 29 16 34
N5 2 9 64 23 49

Nighttime bowel movements
0 0 1 7 4 8 0.0016
N1/week 1 8 50 39 79
N2/night 2 5 36 1 2

Urgency a

No 0 10 64 34 69 0.50
Yes 1 5 36 10 20

Evacuation difficulties b

No 0 11 79 33 67 1.0
Yes 1 3 21 12 24

Daytime soiling or seepage
No 0 11 71 38 78 0.67
N1/week 1 3 21 6 12

Nighttime soiling or seepage
No 0 6 36 30 61 0.21
N1/week 1 8 57 16 33

Perianal soreness
No 0 1 7 10 20 0.40
Occasional 1 13 86 33 67
Permanent 2 1 7 4 8

Daytime protective pad
No 0 14 93 38 78 0.67
N1/week 1 1 7 7 14

Nighttime protective pad
No 0 13 86 35 71 0.49
N1/week 1 2 14 11 22

Dietary restrictions
No 0 5 29 26 53 0.23
Yes 1 9 64 20 41

Medication (continuous or occasional)
No 0 5 29 16 33 1.0
Yes 1 10 71 31 63

Social handicap c

No 0 13 86 40 82 1.0
Yes 1 2 14 7 14

Abbreviations: PSC-IPAA: patients with primary sclerosing
cholangitis and ileal pouch anal anastomosis following colectomy
for ulcerative colitis, UC-IPAA: patients with ileal pouch anal
anastomosis following colectomy for ulcerative colitis.
⁎ statistically significant values in bold.
a Inability to defer evacuation for more than 30 min.
b N15 min spent on the toilet on any occasion for a week.
c Not able to resume full-time occupation or participate in

social life.
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and a poor quality of life. Our data should inform the
pre-operative discussions with our patients with PSC and UC
who need pouch surgery, but it appears that the main cause
of poor quality of life is the underlying PSC, rather than
pouch related complications.

There is currently no widely accepted standard definition
of pouchitis. The Pouchitis Disease Activity Index (PDAI)13 is
most commonly used, and like other proposed scores20,21

requires detailed clinical, endoscopic and histological infor-
mation. In the context of a retrospective study like ours, and
other studies looking at the impact of PSC on the incidence of
pouchitis, these data cannot be obtained as they are not
routinely reported. As a result, there is heterogeneity in the
methods or criteria used in these studies to define episodes of
pouchitis with some studies relying predominantly on the
presence of clinical findings.7,8 There is, however, evidence
showing that clinical features alone do not correlate with
endoscopic and histologic findings22,23 suggesting that all 3
modalities (clinical, endoscopic and histological) are needed
for a reliable diagnosis of pouchitis. In order to overcome this
problem, in our study we used very stringent criteria for the
diagnosis of acute pouchitis which included pre-defined
clinical, endoscopic and histological characteristics. This is
the likely reason that the overall rates of acute pouchitis
reported here (24%) may seem lower than those in other
studies (35.9%24, 35.7%7).

Evidence that PSC-IPAA have worse pouch related compli-
cations comes from the Kaplan–Meier analysis we have
performed here, showing higher rates of acute pouchitis at 1,
5, 10 and 20 years when compared to UC-IPAA. Furthermore,
PSC-IPAA and in particular ldPSC-IPAA have worse functional
outcomes (Öresland score).

Two previous studies have used a similar methodology to
ours in order to compare outcomes in PSC-IPAA and UC-IPAA.
Penna et al.7 used primarily clinical criteria to define episodes
of pouchitis and examined endoscopic and histologic findings
only in a subset of patients. Similar to our findings, they report
an increased cumulative risk of pouchitis in patients with PSC.
Gorgun et al.5 studied the incidence of chronic pouchitis and
found no differences between PSC-IPAA and UC-IPAA. Even
though endoscopic and histological features were incor-
porated into the diagnosis of pouchitis these had to be present
only on a single occasion and not on every episode that
was considered as pouchitis, raising the possibility that the
incidence may have been over-estimated. Furthermore, in
this study, it is not clear how the PSC diagnosis was established
and what proportion of PSC patients had small duct disease.
The distinction between small duct and large duct PSC seems
to be an important one, as both in our study and in the study by
Penna et al. 7 patients with large duct PSC seemed to have
worse outcomes.

Two studies from Finland2,6 examined the impact of PSC
diagnosed on liver biopsy at the time of proctocolectomy.
Both have shown that PSC patients are more likely to suffer
pouchitis compared to UC-IPAA. In both these studies, a
proportion of patients who were diagnosed with PSC on the
peri-operative biopsy, were not known to have the disease
previously and had normal liver function tests at the time of
surgery. This raises the important question of whether such
biopsies, which carry a negligible risk, should be undertaken
routinely as the diagnosis of PSC can inform care in terms
of the likelihood of pouchitis but also on the need for



Fig. 2 SF-36 median scores for the 8 summary categories and 2 standardised summary scores. UC-IPAA had a tendency towards
higher scores and PSC-IPAA had a tendency towards lower scores in all categories. LdPSC-IPAA had worse PCS and MCS compared to
UC-IPAA (*). Higher scores indicate better function. The mean scores for the 8 summary categories from a reference population of UK
adults who reported no long-standing illness is also shown (black bars labelled “Reference”).36 Abbreviations: PSC-IPAA: patients with
primary sclerosing cholangitis and ileal pouch anal anastomosis following colectomy for ulcerative colitis, ldPSC-IPAA: patients with
large duct primary sclerosing cholangitis and ileal pouch anal anastomosis following colectomy for ulcerative colitis, UC-IPAA:
patients with ileal pouch anal anastomosis following colectomy for ulcerative colitis, PSC-UC: patients with primary sclerosing
cholangitis and ulcerative colitis who have not undergone colectomy and ileal pouch anal anastomosis. PF: physical functioning score,
RP: role limitation due to physical problems score, BP: bodily pain score, GH: general health score, VT: energy and vitality score, SF:
social functioning score, RE: role limitation due to emotional problems score, MH: mental health score, PCS: physical health summary
score, MCS: mental health summary score).
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endoscopic pouch surveillance for dysplasia and cancer. In
our study, the majority of patients were diagnosed with PSC
subsequent to UC (median delay of 4 years), and in some
patients PSC was diagnosed after the formation of IPAA. This
highlights the fact that subclinical PSC in UC-IPAA may be a
confounder particularly in studies with short follow-up, as
well as an important factor for the clinician to be aware of
when considering IPAA.

The extent of UC is thought to be a risk factor for the
development of pouchitis.25,26 This may have confounded the
results in our study as more PSC-IPAA had extensive disease
(84%) compared to 43% (p = 0.01) in UC-IPAA. Previous studies
have looked at groups matched with regard to the extent of
disease and have found worse outcomes in PSC-IPAA,7 suggest-
ing that the increased rates of pouchitis are secondary to the
PSC itself rather than the extent of colonic disease. Further-
more, patients with PSC, in addition to pouchitis, often have a
long segment of inflammation in the pre-pouch ileum,27

suggesting that the liver disease predisposes to a more
extensive form of pouch and enteric inflammation.

Despite the variedmethodology and definitions of pouchitis,
the majority of the available evidence, as we have discussed
here, suggests that patients with PSC are more likely to have
troublesome pouch dysfunction from acute and chronic
pouchitis. Despite this, we believe that IPAA should remain
the operation of choice in these patients. The reason for this is
that the alternative treatment for these patients would be a
Brooke ileostomy, which is less favourable due to the develop-
ment of peristomal varices and bleeding complications, which
are not seen in patients with IPAA.28,29

As we are now gaining more experience of patients who
have had their IPAA for more than 20 years, it is becoming
evident that dysplasia and cancer can occur in the pouch
mucosa, in the rectal cuff and in the anal transition zone,
and PSC is a risk factor for this.30 PSC-IPAA in our cohort
were under a regular programme of endoscopic surveillance.
In our study, there were no cases of dysplasia or cancer after
the formation of IPAA. This is likely to reflect the fact that
cancer developing in the pouch is still a rare occurrence.

Several studies have shown that quality of life and sexual
function improve post operatively in patients who undergo
IPAA for UC31,32 but not many studies have examined the
quality of life in PSC-IPAA. In our study,when the quality of life
was measured using the CGQOL there were no differences
between PSC-IPAA and UC-IPAA. As the CGQOL tool is designed
to assess the impact of the pouch on the quality of life, this
would suggest that despite the poorer pouch function and the
greater number of complications seen in PSC-IPAA, the quality
of life is not affected. This finding was also reproduced in
another study.5 However, the results were different when the
SF-36 tool was used. SF-36 measures generic health related
quality of life and PSC-IPAA had the worse scores in all bar one
categories compared to UC-IPAA and PSC-UC. LdPSC-IPAA
seemed to be particularly at risk with significantly worse
physical and mental health summary scores. The discrepancy
between the results of the two scores (CGCOL and SF-36)
would suggest that the quality of life of PSC-IPAA is worse,
largely due to the presence of the liver disease and less due to
pouch related factors.

For the first time,wewere able to show thatmale PSC-IPAA
had similar sexual function to UC-IPAA and PSC-UC with
median IIEF scores of 8, 8 and 9, respectively. These scores are
also similar to those observed in other studies of UC-IPAA
(mean 7.9433). We were not able to assess female sexual

image of Fig.�2
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function in PSC-IPAA due to small numbers but the FSFI for
UC-IPAA of 26.1 in our cohort is similar to that reported in
other studies (median of 26.634 and mean of 2735).

In conclusion, our results would suggest that PSC-IPAA are
more likely to suffer pouch dysfunction and acute pouchitis.
Despite this, it appears that the presence of PSC, rather than
the presence of the pouch is the factor that has the most
significant adverse effect on the quality of life. This suggests
that IPAA should remain as the operation of choice in
patients with PSC who have to undergo colectomy, as the
alternative options may have more complications. Our
results should inform the discussions with our PSC-IPAA
with regard to their post-operative expectations related to
pouch function.
om
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