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Abstract

Aim The study evaluated function and quality of life
(QoL) in all patients having restorative proctocolectomy
(RPC) in Denmark for ulcerative colitis (UC) from
1980 to 2010. Inclusion of all patients in one country
has never previously been achieved.

Method All patients who had had a RPC in Denmark,
from the first case in 1980 to the last case in 2010,
were studied. A cross-sectional questionnaire survey was
performed, and function and QoL were assessed using a
standardized questionnaire — the Short-Form 36 (SF306)
— and the inflammatory bowel disease questionnaire

(IBDQ).

Results The median duration of follow up was 11
(range, 1-30) years. Apart from deaths, pouch failures
and research protection, data on function and QoL
were obtained from 1047 (85%) of 1229 patients who
had a functioning pouch at the time of the investiga-
tion. More female patients than male patients experi-
enced urgency (56% vs 44%, P = 0.0021). The median
number of bowel movements per 24 h was 7 (range,
1-23) in female patients and 6 (range, 1-20) in male
patients (P < 0.001). Pad usage was more frequent
among female patients than among male patients (62%
vs 38%, P < 0.001). A higher incidence of major incon-

tinence (P = 0.009) and use of pads (P =0.01) was
found among patients who had been operated on 21—
30 years previously compared with those operated on
11-20 years previously. The prevalence of urgency was
higher in patients who received surgery 0-10 years pre-
viously ~compared with 11-20 years  previously
(P =0.009). The total IBDQ score was higher in male
patients than in female patients (P < 0.001). Male
patients scored higher in five of eight SF36 domains
(P <0.001).

Conclusion Female patients had more urgency, a
higher frequency of defaccation and higher pad usage.
This was associated with a reduced QoL. Nevertheless,
RPC resulted in good function and a high degree of

satisfaction in most patients.

Keywords Restorative proctocolectomy, bowel func-
tion, quality of life

What is new in this paper?

This study is the first to evaluate bowel function and
quality of life in a national cohort of patients having
restorative proctocolectomy for ulcerative colitis. Gender
was the only factor related to worse function. There was
no difference for any of the other factors considered.

Introduction

Restorative proctocolectomy (RPC) was introduced in
1978 for patients with ulcerative colitis (UC) [1] and
has been performed over a 30-year period in Denmark.
The number of operations is currently about 100 per
year in a population of approximately 5.5 million. Suc-
cessful RPC surgery requires trained surgeons, and
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some of the best results are obtained in specialized
centres with high volume [2], as has also been shown
for patients with UC undergoing acute colectomy
[3.4].

Several studies conclude that frequency of defaeca-
tion after RPC is satisfactory and stable over time but
other parameters, such as urgency, faecal soiling and
incontinence during the day and at night, may deterio-
rate [5-7]. Most studies reporting quality of life (QoL)
have found this to be good [8,9], but function and
QoL are not always accurately determined owing the
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use of unvalidated questionnaires and poor symptom
definitions. This makes the results difficult to interpret.

The aim of the present study was to identify the total
Danish cohort of patients having RPC for UC from
1980 to 2010, and to evaluate function and QoL in a
population-based study.

Method

The National Board of Health and the Danish Data
Protection Agency approved the study. In Denmark,
RPC surgery has been performed at Aarhus University
Hospital, Copenhagen University Hospital, Odense
University Hospital, Aalborg Hospital, Hvidovre Hospi-
tal and Herlev Hospital (stopped performing RPC sur-
gery in 2010). Surgeons at Gentofte Hospital and
Glostrup Hospital performed RPC surgery from 1980
to 1993 and from 1989 to 1992, respectively. We iden-
tified 1757 Danish patients who had undergone RPC at
these hospitals as follows.

Prospective lists of 524 RPC patients were available
from Hvidovre Hospital and from Aarhus University
Hospital for the period 1985-1998. The validity of the
registrations was checked by asking patients in a letter if
they had had RPC surgery (# = 348) or through review
of medical records and pathology reports (# = 176). A
total of 520 patients were identified. We found 2486
potential RPC patients in the Danish National Patient
Registry (NPR), using a combination of broad surgical
procedure and diagnostic codes (see Appendix I). RPC
status was determined either by letter (2 = 1270) or
through review of medical records and pathology
reports (7 = 1216). Of these 2486, we identified 1237
RPC patients who had actually had an RPC.

The NPR contains information on all nonpsychiatric
hospital admissions in Denmark from 1977 onwards,
including diagnosis and surgical procedure. It uses the
International Classification of Diseases (ICD) and, since
1995, the Nordic Classification for Surgical Procedures
(NCSP). Before 1995, the classification of surgical pro-
cedures was performed according to a unique Danish
classification system. Completeness of inflammatory
bowel disease (IBD) registration in the Danish NPR has
been shown to be high (94%), with validity estimates
for registered UC diagnoses of 90% when using a
pathology registry as reference [10].

All Danish medical registries use a unique civil regis-
tration number, which is given at birth. It is kept in the
Civil Registration System along with information on
date of birth, residency and death. This number is the
foundation of linking registry data in Denmark.

When patients were diagnosed with Crohn’s disease
along with UC, we used the Danish Pathology Register

(which contains pathology reports on specimens from
hospitals in Denmark sincel968) and careful review of
medical records to clarify diagnosis.

Of the 1757 patients, 58 had died at the time of the
survey, 130 had had the pouch removed, 64 had a
diverting stoma and 276 requested research protection
(this means that they did not want to be contacted or
involved in any research, although their existing infor-
mation in the registry or medical files could still be
used). This left 1229 RPC patients with a functioning
pouch. These patients were sent questionnaires on
pouch function and QoL. Of the 1057 (86%) who
responded, 10 declined to participate. The study thus
included 1047 patients with a preoperative diagnosis of
UC (Fig. 1). Of these 1047, 12 were diagnosed with
Crohn’s disease postoperatively and were included in
the analysis on an intention-to-treat basis.

Questionnaires

Inflammatory bowel disease questionnaire

The Inflammatory Bowel Disease Questionnaire
(IBDQ) was designed to assess disease-specific QoL in
patients with inflammatory bowel disease. Additionally,
it has been validated in patients undergoing RPC for
UC [11]. It consists of 32 items grouped into four
dimensions, including bowel symptoms, systemic symp-
toms, emotional function and social function. The total
score ranges from 32 to 224, with a higher score indi-
cating better health. It is widely used and has been
translated into several languages, including Danish. It is
recommended that the total score, and not the dimen-
sions, should be used when applied to RPC patients
[11] and we have adapted this recommendation.

SF36

The SF36 measures generic health-related QoL. It
consists of 36 items measuring eight dimensions of
health, including: physical functioning (PF); social func-
tioning (SF); role limitations due to emotional (RE) and
physical problems (RP); mental health (MH); energy
and vitality (VT); body pain (BP); and general health
perception (GH). The score ranges from 0 to 100, with
a higher score indicating better health. The SF36 version
2 (v2) was used in this study because it has improved
reliability compared with the original version [12].

The median SF36v2 results of our patients were
compared with the published median SF36-norm for a
Danish population of the same age because no pub-
lished Danish data on SF36v2 exist. It was thus only
possible directly to compare five dimensions (PF, BP,
GH, SF and VT). A difference of > 10 points was
considered clinically significant [13]. The SF36 has
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Figure | Flow chart of patient
recruitment. RPC, restorative
proctocolectomy.

previously been shown to be sensitive to variations in
health-related QoL for patients with RPC [5,14,15].

Function

Function was assessed by a questionnaire specifically
developed for the purpose. It consisted of 13 different
items concerning bowel function. Experienced pouch
surgeons, nurses and patients contributed to its devel-
opment of the questionnaire. Before the final survey,
semistructured interviews were performed and a pilot
study was undertaken to optimize the questions.
Patients were instructed only to consider the preceding
2 weeks when answering questions about bowel func-
tion. Urgency was defined as the inability to defer defa-
ecation and was quantified according to time in
minutes. Major incontinence was defined as uncon-
trolled loss of stool and minor incontinence as secpage
(mark on pad or underwear).

Data analysis

Patients were divided into three ‘time’ groups according
to the interval from RPC to the present assessment

(0-10, 11-20 and 21-30 years).Symptoms were dichot-
omized according to whether they were present or
absent. The results are expressed as median (range)

when continuous and as number (percentage) when cat-
egorical. Statistical analysis was performed using the
Mann-Whitney U-test, the Kruskall-Wallis test, Spear-
man’s correlation coefficient and the 7? test. A P-value
of < 0.05 was considered statistically significant.

Results

Patients

Details of 1047 participants and 182 patients who did
not participate are given in Table 1. The distribution
and baseline characteristics of patients according to
years since RPC are summarized in Table 2. The med-
ian period of follow up was 11 (1-30) years.

Bowel function

Significantly more female patients experienced urgency
than male patients (56% vs 44%, P = 0.0021). There

Colorectal Disease © 2013 The Association of Coloproctology of Great Britain and Ireland. 15, e453—e461 e455

35L9017 SUOLLLIOD AITERID 3[R0 dde 3Ly Aq PoLBAC a2 SB[ 1L YO 88N J0S3INI 10} AIRI 1 BUIIUO A3 1/ U (SUONIPUIOD-PUE-SLLLBILIOD" A3 |1 ATe1q U UO//'SdiIL) SUONIPUOD PUE SULLB 18U 895 *[9202/60/20] U0 ARRIIT8UIIUO AB]IA ‘SO1eIq 1 AYSIPAIUN BIGWN(0D) A 02ZZT IPOO/TTTT OT/I0p/L0 B |1 ARei1jBuIuO//Sd1Y WoJy popeojumod ‘8 ‘ET0Z ‘STETEINT



Restorative proctocolectomy in Danish patients with ulcerative colitis

S. Brandsborg et al.

Table | Details of 1229 patients sent the questionnaires.

RPC, restorative proctocolectomy.
Values are given as 7 (%) or median (range).

Table 2 Patients grouped according to the interval from
restorative proctocolectomy (RPC) to the present assessment.

Values are given as » or median (range).

was no correlation between age and urgency for female
patients or male patients. There was a significant gender
difference in the median frequency of defaccation in
24 h; seven [1-23] for female patients and six [1-20]
for male patients (P < 0.001). Pad usage was more
frequent among female patients (62% vs 38%,
P <0.001). No further gender difference was found for
other parameters of function.

The categorical bowel-function data were calculated
from time since RPC. There was an overall significant
difference in the distribution of patients for urgency,
major incontinence and use of pads (Table 3). There
was a significantly higher incidence of major inconti-
nence (P = 0.009) and use of pads (P = 0.01) among
patients operated on 21-30 years previously than
11-20 years previously. Pad usage was also significantly
more common in patients operated on 21-30 years pre-
viously  compared  with  0-10 years  previously
(P=0.003) The proportion of patients with urgency
was significantly higher for patients operated on
0-10 years previously compared with 11-20 years previ-
ously (P = 0.009). The median number of bowel move-
ments in 24 h was seven [1-23] for the three RPC
“time” groups.

There were no differences between the three “time”
groups in diurnal and nocturnal frequency of defaeca-

tion, the use of antibiotics and/or antidiarrhoeal medi-
cation, feeling of incomplete evacuation and minor
incontinence.

IBDQ

The total IBDQ score was significantly higher in male
patients than in female patients: 194 (74-224), n = 523,
vs 183 (69-221), n =483 (P < 0.001) (Fig. 2). A sig-
nificantly different median IBDQ score among the three
time groups was found, with the highest score for
patients operated on 21-30 years previously [193
(91-224)] and the lowest for patients operated on
0-10 years previously [186 (69-224)] (P = 0.004).

SF36

The SF36 dimensions for RPC patients are shown in
Fig. 3. Male patients scored significantly higher for RP,
BP, GH, VT and MH compared with female patients
(P<0.001). There was no difference between the
three ‘time’ groups in any of the domains. Compared
with a reference group with median scores of 77 and
75 in GH and VT, respectively, RPC patients scored
lower. No difference between the reference group and
RPC patients was found in any of the other SF36
domains. Missing data ranged from 3 to 37 across
dimensions.

Discussion

This cross-sectional study aimed to evaluate function
and quality in an entire national population of RPC
patients. This has never been performed previously.
Overall function and QoL in RPC patients were good.
Female patients had significantly more bowel move-
ments and urgency, higher use of pads and reduced
generic and  condition-specific  QoL. Allowing for
deaths, pouch failure and research protection, we were
able to obtain data on function and QoL in 1047 of
1229 patients with a functioning pouch. This is 85%,
which is a very high response rate for this type of study.
Our results are thus derived from a large unselected
cohort followed for up to 30 years after RPC and are
representative of an entire national population as far as
is practically possible. No other study has achieved this,
and few cover such a long period. Most are large single-
centre experiences that might represent selected material
compared with nationwide data. Hahnloser et al. [16]
describe function and QoL 20 years after RPC in a sin-
gle institution and Tekkis ez al. [7] report the results
from the UK Ileal Pouch Registry that by no means are
on a national scale.
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Table 3 Function according to years from restorative proctocolectomy (RPC) in Danish patients diagnosed with ulcerative colitis
(UC) preoperatively.
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Table 3 (Continued).

Not all returned questionnaires were filled out completely.

* tPatients who responded that they have a sudden and severe urge to defaecate.

Male patients Female patients
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Figure 2 Box-and-whisker plots showing inflammatory bowel
disease questionnaire (IBDQ) scores in male and female
patients. The box displays the interquartile range (25th-75th
percentiles). The whiskers display the upper and the lower
values within 1.5 times the interquartile range. Comparison
was performed using the Mann-Whitney U-test. P < 0.001.

The exclusion of pouch failures in this study is an
inherent bias in the selection of the study population
because we looked at patients with better-functioning
pouches or patients who are able to tolerate worse-func-
tioning pouches. However, in the literature, poor func-
tion is the cause of pouch failure in only 23% of
patients and the bias is therefore limited [17].

In the present study, female patients were shown to
have significantly more urgency, bowel movements and
pad usage compared with male patients. There was no
correlation between age and urgency for either sex.
These gender differences are identical to the results of
Rottoli ez al. [18]. In a recent study they found the dif-
ference to be independent of whether the anastomoses
were handsewn or stapled. Some studies describe a

Dimensions

100

Scale Score
20 40 60 80

0

PF RP BP GH VT  SF RE MH

Figure 3 Box-and-whisker plots showing Short-Form 36
(SF306) results for male ((J)and female (A) patients. The box
displays the interquartile range (25th—75th percentile). The
whiskers display the range. BP, body pain; GH, general health
perception; MH, mental health; PF, physical functioning; RE,
role limitations due to emotional problems; RP, role limita-
tions due to physical problems; SF, social functioning; VT,
energy and vitality.

significantly lower resting and squeeze pressure in
female patients [19], which probably reflects a physio-
logical difference in healthy, continent patients that
could become clinically important in RPC patients.
Despite small, but statistically significant, gender differ-
ences, it is important to note that the clinical relevance
must be judged along with QoL. In our study this was
also reduced among female patients.

As previously described, function has been shown to
correlate significantly with QoL for patients having
RPC. QoL is an important measure of surgical outcome
because morbidity and mortality rates have decreased
during the last few decades. We used generic (SF30)
and condition-specific (IBDQ) questionnaires concur-
rently, as recommended in QoL studies [11,12].
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The lower IBDQ score in female patients might be
caused by a poorer bowel function. Other studies have
also found a high QoL measured by IBDQ [11,12],
but gender differences have, to our knowledge, not
been described previously.

Hauser ez al. [11] validated the German version of
the IBDQ in patients with UC having RPC, but
included only 61 patients. They found good acceptance,
reliability, and convergent and discriminant validity, but
limited face and construct validity. This could mean that
a full assessment of disease-specific QoL is not obtained
in RPC patients, and emphasizes the need to develop a
disease-specific QoL questionnaire for RPC patients.

The higher SF36 score in male patients could be a
reflection of better bowel function. Several studies have
confirmed that generic QoL, measured using the SF36,
is generally high in RPC patients [5,8,12,15]. Our
results support these findings. Age at the time of RPC
is considered a prognostic factor for pouch function,
with worse results for older patients [20]. In our study,
most patients were young with a median age of approxi-
mately 30 years at the time of RPC in all three groups.

In agreement with most studies, we found no difter-
ence between the frequency of defaecation according
to the interval from RPC [5,16], with the majority
occurring during the day, as also described by others
[5,16,21]. Most of our patients had one or two noc-
turnal bowel movements, as in other studies [16,22].
The reported results of urgency are heterogeneous. We
found that 14% of patients operated on 0-10 years
previously had urgency defined as the inability to defer
defaecation for more than 30 min. This is less than the
value of 23% reported in another study of 291 patients
with a median follow up of 15 years [8]. Lovegrove
et al. [23] found that 12% of patients in one study suf-
fered from urgency and 56% of patients in another
study suffered from urgency 10 years after RPC [24],
but did not define the symptom. Tekkis et al.
described a frequency of 5.1% at 1 year after RPC,
which had increased to 9% at 15 years, when urgency
was defined as the inability to defer defaeccation for
more than 30 min [7]. The discrepancy between our
study and others, regarding frequency, might be
explained by various, or even no, definitions of the
symptom, which makes comparison of the results diffi-
cult. We used a range of <5 min to more than 1 h
when describing urgency and could therefore adapt our
definition of the symptom. It could be argued that
30 min is ample in modern-day society to find a toilet,
and that inability to defer defaecation for no more than
15 min is a more appropriate definition of urgency.
Overall, 7% of our patients fitted this definition. The
majority had one to three episodes per day. Urgency

has been evaluated up to 28 years after RPC in a large
follow-up study, where it was increased [7]. Another
study also reported an increase of urge over time [25].
We found a significant reduction in the number of
patients with urgency when patients operated on 0-—
10 years previously were compared with those operated
on 11-20 years previously, but the cross-sectional
design of our study does not allow any conclusions
that differences in bowel function are caused by
changes over time or different cohorts.

In previous studies, the frequency of major inconti-
nence varied from 2 to 15% [21,26]. The differences
between these studies may depend on the definition of
major incontinence. We defined it as uncontrolled loss
of stool and included patients who did not experience it
regularly. We found that 27% overall had major inconti-
nence at some time or other, but only 7% had it every
day. Slightly better results were described in a large
meta-analysis of more than 9000 RPC patients (for UC
and familial adenomatous polyposis) where 3.7%
regularly experienced major incontinence [26]. The
increased  frequency for patients operated on
21-30 years previously could be explained by a fall in
sphincter pressure over time [16], but differences
caused by the type of anastomosis or stapling technique
cannot be excluded [9,16]. Seepage was defined as soil-
ing/spotting on the underwear, and 22% of all patients
experienced this every day. Similar results are described
in another study [7].

A consequence of continence disturbance is the use
of pads, which was 27% for patients operated on
11-20 years previously. Others found this to be 40-50%
over a similar follow-up period [7,16]. In this study,
patients were asked directly if use of pads was caused by
bowel symptoms (and not urinary incontinence or vagi-
nal secretion). This was rarely carried out in other stud-
ies, and could explain the large discrepancy between the
results of the present study and those of others. The
majority of the patients had a J-pouch reconstruction,
although an S-pouch was used in the early period. Tekkis
et al. [7] found no difference in seepage, incontinence
and the use of pads between S and J pouches.

In summary, the present study is the first to include
data representative of an entire nation. Its major find-
ings included a greater incidence of urgency, bowel fre-
quency and pad usage in female patients, which was
associated with reduced QoL. However, in general,
RPC conferred good function and a there was a high
degree of satisfaction with the operation.
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Appendix | Diagnosis codes according to the International Classification of Diseases (ICD) 8-10.

Surgical procedure codes according to the Danish classification and NCSP.

All patients should have at least one code for surgical procedures and one code for diagnosis.
NSCP, Nordic Classification for Surgical Procedures.
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