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Objective
To compare the function, complications, and quality of life
after ileal pouch-anal anastomosis (IPAA) for patients with in-
determinate colitis (IndC) and ulcerative colitis (UC).

Summary Background Data
Reports on the outcome of IPAA for IndC have been inconclu-
sive because of the small numbers available for analysis. Con-
cerns about functional outcome, infectious perineal complica-
tions, pouch loss and the development of Crohn’s disease
remain, while there is no data on the quality of life after IPAA
for IndC.

Methods
One thousand nine hundred and eleven patients undergoing
IPAA for Ind and UC from 1983 to 1999 were evaluated. IndC
was confirmed by repeat pathologic evaluation in 115 pa-
tients. Functional outcome and quality of life were assessed
prospectively for all office visits (IndC � 230; UC � 5388) us-
ing previously reported systems. Complications were evalu-
ated retrospectively.

Results
Functional results and the incidence of anastomotic complica-
tions and major pouch fistulae were the same in UC and IndC
patients. Although IndC patients were more likely to develop
minor perineal fistulae, pelvic abscess, and Crohn’s disease,
the rate of pouch failure was 3.4%, identical to that of UC pa-
tients. There was no clinically significant difference in quality of
life, or satisfaction with IPAA surgery. Patients were equally
happy to recommend surgery to IndC or UC patients, but 3%
fewer IndC would undergo the same surgery again for their
disease.

Conclusions
While functional outcome, quality of life, and pouch survival
rates are equivalent after IPAA for IndC and UC, there is an
increase in some complications and the late diagnosis of
Crohn’s disease. Over 93% of IndC patients would undergo
the same procedure again, and 98% would recommend IPAA
to others with IndC. Patients with IndC should not be pre-
cluded from having IPAA surgery.

In approximately 10% of cases of colitis, there are inade-
quate diagnostic criteria to make a definite distinction between

Crohn’s disease and ulcerative colitis.1,2 These patients are
labeled as having indeterminate colitis (IndC).3–6 The diagno-
sis is classically made in patients whose histologic features are
diagnostic of neither ulcerative colitis (UC) nor Crohn’s dis-
ease; those who have presented with fulminant colitis and have
inflammation too severe to further classify their pathology, or
those with clinical features suggestive of Crohn’s disease but
histology suggestive of UC.

As long as the patient’s symptoms are controlled by
medical means, IndC is managed identically to UC, and
restorative proctocolectomy is reserved for those with per-
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sistently symptomatic disease, or for those with the com-
plications of colitis or its treatment.7–9 Once a colectomy is
required, the distinction between indeterminate and ulcerative
colitis becomes more important. Proctocolectomy and ileal
pouch-anal anastomosis (IPAA) has become the gold standard
operation for those with UC, but there are concerns about
long-term outcome after IPAA for IndC.10 Several studies
have addressed this issue2,11,12 and have raised questions about
increased rates of perineal complications and pouch loss. How-
ever, the relatively small number of patients available for
analysis has not allowed a clear recommendation to be made.

Several major clinical concerns remain regarding IPAA
for IndC, including long-term functional outcome, the inci-
dence of perineal complications, the rate of IPAA loss, and
the incidence of late-onset diagnosis of Crohn’s disease. Yu
et al. recently published a long-term follow-up on 81 pa-
tients with IndC, the largest series published to date. They
demonstrated a 15% conversion to Crohn’s disease in IndC
patients, with a coincident increased rate of pelvic sepsis,
pouch fistula, and pouch failure at 10 years,13 although they
did find that IndC patients who did not convert to Crohn’s
disease had a clinical outcome like UC patients.

Our experience with IndC has not been so negative, and
patients with UC, IndC, Crohn’s disease, and familial pol-
yposis have been found to have similar functional outcome
and quality of life.8 Thus, once the absence of clinical
manifestations of Crohn’s disease has been confirmed, our
philosophy has been to approach IPAA for IndC patients
quite positively, accepting that if the pouch is ultimately lost
these patients have at least avoided an ileostomy for several
more years.

To determine whether pouch surgery is appropriate for
patients with IndC, we evaluated the current experience
with IPAA for patients with IndC at this institution. Colec-
tomy specimens were reexamined to standardize the diag-
nosis of IndC. Functional outcome and complication rates
were determined and compared with patients who under-
went IPAA for UC. Quality of life and satisfaction with
surgery are also presented, to determine the satisfaction of
patients who underwent IPAA for IndC, as this has never
been critically evaluated for patients with IndC.

PATIENTS AND METHODS

Patient Cohorts

Between 1983 and 1999, 1,911 patients underwent the
IPAA procedure for all indications and had at least 6 months
of postoperative follow-up. While IndC was permitted as an
indication for surgery, patients with any question of Crohn’s
disease, specifically patients with evidence of suspicious
perineal disease or those with a history of perineal sepsis or
fistula, were not accepted as candidates for pouch surgery.
Of the 1,911 patients, 171 had a postoperative pathologic
diagnosis recorded as IndC, while 1,399 had a diagnosis of
UC. Records for the 171 patients were evaluated. Postop-

erative diagnoses of IndC were based on gross assessment
and permanent hematoxylin-eosin sections in all cases, re-
viewed by dedicated gastrointestinal pathologists. Frozen
section analysis at the time of colectomy is not been per-
formed at this institution due to potential diagnostic
uncertainties.

Pathologic Re-evaluation

Specimens were re-evaluated by a gastrointestinal pathol-
ogist with a special interest in inflammatory bowel disease
(Terry Gramlich, MD) to confirm the pathologic diagnosis
of IndC, using a system currently in use at this institution
and based on a previously described report from this insti-
tution.14 Briefly, specimens were reported as UC unless the
following criteria were met:

• The presence of nonnecrotizing granuloma or transmu-
ral lymphoid aggregates outside an area of deep ulceration,
particularly in the presence of segmental inflammation di-
agnosed as Crohn’s disease.

• Colitis that had features suggestive of UC but evidence
of deep ulcers, transmural lymphoid aggregates, skip le-
sions, terminal ileal inflammation (less than 30cm), and/or a
cecal patch of inflammation that were classified as IndC
favoring UC.

• Colitis with a segmental distribution or rectal sparing
not related to topical therapy but without granuloma/trans-
mural lymphoid aggregates, classified as IndC favoring
Crohn’s disease.

• Indeterminate colitis that could not be placed in any of
the above categories was classified as “true” IndC.

• For the purpose of this study, patients with IndC favor-
ing Crohn’s disease, “true” IndC and IndC favoring UC
were grouped together and compared to UC patients.

Functional Outcome and Complications

Functional outcome, pouch salvage rates and quality of
life parameters were obtained for all follow-up visits for
IndC patients, and also for the whole cohort of 1,399 UC
patients, using a previously described follow-up system
with prospective data collection.9 Briefly, patients were
required to complete a self-administered, structured ques-
tionnaire at each return visit to the office. If the patient did
not attend for over 1 year, the information was obtained by
means of the same questionnaire delivered by mail.

Patients completed questions on the number of bowel
motions during daytime and at night. They were asked
whether urgency (inability to defer stool more than 30
minutes) or incontinence occurred never, rarely, sometimes,
mostly, or always. They were asked about stool consistency,
pad usage, the presence of fecal seepage. Patients were also
asked whether they experienced any dietary, work, social, or
sexual restrictions.

Complication data were not available on the database and
a chart review was performed for the 140 IndC patients, and
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also for 231 UC patients matched for age, sex, method of
anastomosis, presence of defunctioning stoma, and time
between surgery and most recent follow-up.

Quality of Life (QOL) and Satisfaction
With Surgery.

Quality of life was assessed using the Cleveland Global
Quality of Life (CGQL) score, as described and validated
recently.9 This scale determines global quality of life on a
serial basis after IPAA. Patients were asked to score three
items: current quality of life and health, and current level of
energy. Each was graded on a scale of 0 to 10 where 0 was
worst and 10 was the best possible score. The final CGQL
score was then calculated by dividing the total by 30.

Overall happiness with surgery was graded by the pa-
tients from 1 to 10, with 10 representing complete satisfac-
tion with the procedure. Patients were also asked at each
office visit whether they would undergo the same operation
again if it was needed, and whether they would recommend
the operation to someone else with the same diagnosis.

Statistical Analysis

Data for functional outcome and QOL are presented as
mean and standard deviation or median and interquartile
range (IQR) as appropriate for all variables. The number of
office visits, mean length of follow-up, and range of fol-
low-up are also shown. Analysis was performed using the
Mann-Whitney Rank Sum test, ANOVA, and the �-square
test as appropriate, using StatView for Windows version
5.0.1 (SAS Institute Inc., Cary, NC).

RESULTS

Pathologic examination for those with available speci-
mens confirmed IndC in 140 patients. Complete follow-up
data were available for 115 of these patients (82%), and
these formed the IndC study group thereafter. The remain-
ing 18% were comprised of some early patients in the series
when data had not been as accurately collected, as well as
international and out of state patients who had not attended
this institution for long term follow-up after their initial
surgical visit, and were attending their own local facilities.
The mean time to the follow-up visits were 3.4 � 3.0 years
for IndC, and 5.5 � 3.4 years for UC patients (P � .001).

Functional Outcome

Functional outcome was assessed for all outpatient
events, including office visits, and in some cases for ques-
tionnaires returned by mail. A total of 230 events for IndC
patients was compared to 5374 UC events (Table 1). There
was no difference in the time to most recent follow-up event
between groups. This ranged from 6 months to 11.1 years

for IndC patients, and 6 months to 16.1 years for UC
patients.

Median total stool frequency was 7.0 in both groups.
Further analysis showed that daytime frequencies were sim-
ilar in both groups, but there was a doubling in nighttime
stool frequency in IndC patients (P � .02). There was no
significant difference in incontinence rates between groups.
Nighttime seepage was significantly more frequent in UC
patients, although no reason was apparent for this change.

Quality of Life and Satisfaction With
Surgery

These results were also compared for all follow-up events
for both groups (Table 2). There was no significant differ-
ence in median quality of life or health, or level of energy
between groups. The calculated CGQL score was slightly
but significantly higher for UC patients. IndC and UC
patients scored a median of 10/10 for their overall satisfac-
tion with surgery and the outcome of surgery. Approxi-
mately 13% of both groups experienced social restrictions
related to their surgery or disease process.

When asked whether they would be happy to undergo
their surgery again knowing their ultimate clinical outcome,
there was a slight but significant reduction in happiness to
93% in IndC patients. Approximately 98% of both groups
would be happy to recommend this type of surgery to other
patients with the same diagnosis.

Complications After IPAA

Complications were compared for the 115 IndC patients
with 231 matched patients after IPAA for UC (Table 3).

Table 1. DEMOGRAPHIC, OPERATIVE,
AND FOLLOW-UP DATA

Indeterminate
Colitis

Ulcerative
Colitis

n 115 1399
Female 47% 46%
Age at time of IPAA (yr) 37 � 12 36 � 13
Stapled ileoanal anastomosis 93% 92%
Mean length of total follow-up (yr) 4.4 � 3.3 4.4 � 3.7
Follow-up visits 230 5374
Mean time to follow-up visit (yr) 3.4 � 3.0 5.5 � 3.4*

Number of bowel movements
Daytime 6 (4–8) 6 (4–7)
Nighttime 2 (1–2) 1 (0–2)*

Incontinence
Never or rarely 70% 74%
Sometimes 28% 25%
Mostly or always 1% 1%

Nighttime seepage 28% 36%†

* p � .001, Mann-Whitney rank-sum test vs. IndC.
† p � .02, chi-square test vs. IndC.
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There was no difference in anastomotic leak rate, whether
detected as a clinical anastomotic dehiscence or a minor
sinus from the anastomosis on a routine postoperative con-
trast enema study. There was a trend to increased fistula
formation, with an increased incidence of fistula-in-ano, but
not of major fistulae (defined as pouch-vaginal, pouch-
vesical, or entero-cutaneous). The incidence of pelvic ab-
scess was also higher in IndC patients.

Incidence of Crohn’s Disease and Pouch
Failure Rates

There was an increased incidence of conversion to a
diagnosis of Crohn’s disease in IndC patients, whether
defined as definite Crohn’s (histologically proven) or clin-
ical Crohn’s disease (intestinal stricture or pouchitis sug-
gestive of Crohn’s disease, or an antibody profile suggestive
of Crohn’s disease) (Table 4). Similarly, although there

were more patients with complex peri-anal fistulae in the
IndC group, this did not reach statistical significance.

The most important variable after patient happiness and
quality of life score was thought to be pouch survival. This
was evaluated for the 115 IndC patients and compared to the
1,399 patients who had undergone IPAA for UC. A non-
functioning pouch (described as an IPAA present in situ, but
disabled with a proximal diverting loop ileostomy for
pouch-related problems) was present in 1.7% of IndC pa-
tients and 1.4% of UC patients. The ileo-anal pouch was
excised at laparotomy in 1.7% of IndC patients and 2.0% of
UC patients. Pouch failure occurred in four IndC patients:
two patients have a defunctioning ileostomy (one for sepsis
after pouch-cutaneous fistula, one for pelvic abscess), and
two have had their pouches excised (one for pouch-vesical
fistula, one for perianal fistulous disease). Thus, there was
no significant difference in the overall rate of IPAA failure;
3.4% in IndC patients and 3.5% in UC patients.

DISCUSSION

Concerns about a poor outcome after restorative procto-
colectomy in patients with Crohn’s disease have lead to
similar justifiable concerns about the result of IPAA in
patients with IndC. Studies of patients who have undergone
IPAA and subsequently been shown to have Crohn’s dis-
ease suggest that as many as 30% to 45% of patients may
ultimately develop pouch failure, manifested by pouch ex-
cision or permanent proximal diversion.15,16

The situation for patients with IndC is less clear. Studies
that have evaluated the long-term outcome of IPAA for
IndC suggest that when the diagnosis is made with care,
these patients have a low incidence of converting to Crohn’s
disease over the long-term.17 However, once an IPAA has
been performed, the potential for complications is much
greater. Several studies have evaluated the outcome of
IPAA in IndC, but the numbers evaluated have been rela-
tively small. Only three studies have evaluated large num-
bers of patients (Table 5). Marcello et al. studied 42 patients

Table 2. QUALITY OF LIFE DATA

Indeterminate
Colitis

Ulcerative
Colitis

Follow-up visits 230 5,374
Quality of life 9 (8–10) 9 (8–10)
Quality of health 8 (7–10) 9 (8–10)
Level of energy 8 (6–9) 8 (7–9)
CGQL score 0.80 � 0.02 0.82 � 0.02*
Satisfaction with surgery 10 (8–10) 10 (9–10)
Experience social restrictions 13.5% 12.7%
Happy to undergo IPAA again 93.3% 97.9%†
Happy to recommend IPAA

for others
97.9% 98.2%

* p � .001, ANOVA.
† p � .05, chi-square test.

Table 3. COMPLICATIONS

Indeterminate
Colitis

Ulcerative
Colitis

Number of patients 115 231
Number with temporary diverting

loop ileostomy
89% 82%

Anastomotic leak 3.5% 5.6%
Dehiscence 0.9% 1.7%
Minor sinus 2.6% 3.9%

Pelvic abscess 8.7% 2.2%§
Perianal fistulae 7.0% 2.6%†
Major fistulae* 3.5% 1.7%

* Indeterminate colitis: 2 pouch-vaginal, 1 pouch-vesical, 1 pouch-cutaneous;
ulcerative colitis: 3 pouch-vaginal, 1 ileostomy closure site. A gastric fistula in an
ulcerative colitis patient, secondary to a feeding tube, was not counted in the
statistical analysis as it was not pouch-related.

† p � .05, chi-square test vs. IndC.
§ p � .01, chi-square test vs. IndC.

Table 4. INCIDENCE OF CROHN’S
DISEASE AND RATE OF POUCH LOSS

Indeterminate
Colitis

Ulcerative
Colitis

Number of patients 115 231
Crohn’s disease

Pathologically proven 4.3% 0.4%*
Clinical 1.7% 0.9%
Complex perianal fistulae 3.5% 0.5%*

Number of patients 115 1,399
Nonfunctioning pouch 1.7% 1.4%
Pouch excision 1.7% 2.1%

* p � .05, chi-square test.
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with IPAA for IndC and concluded that the incidence of
perineal complications was greater than that seen in UC
patients.2 McIntyre et al. reviewed 71 patients after IPAA
for IndC and compared these to 1,232 patients after IPAA
for UC.11 Their conclusions were that although there was no
change in the rate of pelvic sepsis or pouchitis, pouch failure
increased from 8% in UC patients to 19% in IndC pa-
tients.11 Most recently, Yu et al. updated these results and
evaluated 82 patients with IndC.13 Based on an overall
pouch failure rate of 11% for UC at 10 years, they found
that patients with IndC who converted to Crohn’s disease
did poorly and had a 27% pouch failure rate. Thus, they
suggested that the issue of IPAA for indeterminate colitis
remained unanswered.

In this manuscript, we compare the outcomes of patients
undergoing IPAA for IndC and UC. Patients with IndC had
a slightly lower CGQL score and were 3% less likely to be
happy to undergo their surgery again (Table 2). Functional
results and quality of life outcome parameters were other-
wise similar. There was an increase in complication rates
after IPAA surgery for IndC patients, relating to the inci-
dence of pelvic abscess and perineal fistulae. There was also
a significant difference in the later incidence of Crohn’s
disease. Most importantly, there was no difference in the
rate of pouch failure (3.4% for IndC patients, and 3.5% for
UC patients) (Table 5).

Based on these results, our current practice is to proceed
with IPAA in patients with IndC, as long as there are no
clinical manifestations suggestive of Crohn’s disease (such
as perianal fistulous disease). At surgery there must be no
other findings suggestive of Crohn’s disease. Patients are
counseled about the potential for the development of
Crohn’s disease, but can be advised that at the current time,
there is no proven increased rate of pouch loss. Further-
more, the quality of life for patients with IndC is similar to
that after IPAA for UC, and 93% would be happy to
undergo their surgery again, while 98% would recommend
it to others. In the unfortunate event of conversion to a
diagnosis of Crohn’s disease, there is increasing evidence of
patients having prolonged quality of life, and maintaining
their continence and ileal pouch for many years in the
majority of cases.15,16,18

One important consideration with these results and rec-
ommendations is that, as with previously published manu-
scripts,2,11 the pathologic specimens from these patients
were obtained at surgical resection. In practice, many pa-
tients are diagnosed with IndC by preoperative endoscopic
biopsies. Thus, can recommendations based on surgical
pathology be translated to all patients with IndC? We would
suggest that one could safely apply these recommendations
to most cases of IndC for the following reasons. First,
almost 42% of these patients had a prior sub-total colectomy
for fulminant colitis before the diagnosis of IndC was made,
and thus a major colonic segment was available for evalu-
ation before the IPAA surgery. Second, these recommenda-
tions have been in practice at this institution since 1983, and
only 5 of the IndC patients have converted to pathologically
proven Crohn’s disease during the follow-up period.

Two important distinctions between this paper and many
of the other publications on IndC are the lower rate of
conversion to Crohn’s disease (6% in this paper, in contrast
to up to15% in other manuscripts13), and the lower rate of
pouch failure (3.4% in this paper, in contrast to 10% for UC
patients and 20% or more for IndC patients in other manu-
scripts2,11,13 (Table 5). The low incidence of conversion to
Crohn’s disease attests to the care with which IndC patients
are screened for clinical features suggestive of Crohn’s
disease before undergoing IPAA. Similarly, it attests to the
accuracy with which a diagnosis of IndC is made at this
institution. The low risk of pouch failure attests to a com-
bination of careful case selection and attention to surgical
detail and postoperative follow-up. Low pouch failure and
pelvic sepsis rates are also minimized by frequent use of the
double-stapled IPAA without routine mucosal proctectomy
and hand-sewn anastomosis, as previously described by this
unit.8,9,19

This paper supports the performance of IPAA in patients
with IndC who have no clinical manifestations of Crohn’s
disease. These patients have an excellent long-term out-
come with a low rate of conversion to Crohn’s disease, and
without an increased risk of pouch failure. Nevertheless,
these cases may benefit from evaluation in specialized in-
stitutions capable of dealing with the potentially complex
problems that may occur after restorative proctocolectomy.

Table 5. PUBLISHED OUTCOMES OF ILEAL POUCH SURGERY IN PATIENTS WITH
INDETERMINATE COLITIS

Authors Year
IndC Patients

(n)
IndC Converted

to Crohn’s
IndC With IPAA

Failure (%)
UC Patients

(n)
UC Converted to

Crohn’s (%)
UC With Pouch

Failure (%)

Pezim 1989 25 8 8 489 NA 4
Koltun 1991 18 NA 28 235 NA 0.4
Atkinson 1994 16 NA 19 158 NA 5
McIntyre 1995 71 11 19 1,232 NA 8
Marcello 1997 42 13 12 499 3 2
Yu 2000 82 15 27 1,437 2 11
Current series 2001 115 6.0 3.4 1,399 1.3 3.5
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