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Objective
To compare the long-term functional results of ileorectal anas-
tomosis (IRA) with those of ileal pouch–anal anastomosis
(IPAA) in patients with familial adenomatous polyposis (FAP).

Summary Background Data
In patients with FAP, hundreds of colorectal adenomas develop,
and the patient will die of colorectal cancer if left untreated. The
surgeon must choose between colectomy with IRA and restor-
ative proctocolectomy with IPAA. One factor crucial to decision
making is the functional outcome after either procedure. To date,
studies on this issue have reported conflicting results and have
been based on small series of patients.

Methods
To assess various functional variables, a questionnaire was
sent to 323 patients with FAP who underwent either IRA or
IPAA and who were registered at the Netherlands Foundation
for the Detection of Hereditary Tumors. The overall response
rate was 86%; the responders comprised 161 patients who
underwent IRA and 118 patients who underwent IPAA.

Results
Patients who underwent IRA scored significantly better for
daytime and nighttime stool frequency, soiling, occasional
passive incontinence, flatus and feces discrimination, stool
consistency, and need for antidiarrheal medication. There
was no difference with regard to perianal irritation, epi-
sodes of bowel discomfort, or dietary restrictions. The
functional results according to the aggregate score of the
Gastro-Intestinal Functional Outcome Scale, where the
items specified above were integrated (0 indicating a poor
and 100 a good overall function), were significantly better
in patients with an IRA (74.5) than in patients with an IPAA
(66.0) (p , 0.01).

Conclusion
The functional outcome after IRA is significantly better than
after IPAA. On the basis of these results, IRA might still be
considered in patients with a mild phenotypic expression of
the disease in the rectum.

Familial adenomatous polyposis (FAP) is an autosomal
dominantly inherited disease caused by mutations at the
APC gene on chromosome 5. The disease is characterized
by hundreds of adenomatous polyps in the colon and rec-
tum. In most patients, polyps develop during the second and
third decade of life. Without timely surgical intervention,
colorectal cancer will develop in virtually all patients.1

Although several studies have shown that chemoprevention

has some beneficial effect on the colorectal adenomas, the
only curative treatment is still surgical. The two main sur-
gical options are colectomy with an ileorectal anastomosis
(IRA)2 or a restorative proctocolectomy with an ileal
pouch–anal anastomosis (IPAA). IRA has the advantage
both of a low complication rate and of good functional
results with regard to stool frequency, continence, and soil-
ing. However, even after close monitoring, the cumulative
risk of cancer evolving in the rectal stump is reported to be
15% after 25 years of follow-up.3–6 In addition, many
patients with an IRA need a secondary proctocolectomy
because of uncontrollable polyps.6

Restorative proctocolectomy and IPAA eradicate virtu-
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ally all of the colonic mucosa, thereby eliminating the risk
for cancer7–9; it may therefore be the preferred treatment.
However, IPAA also has some disadvantages, such as its
greater technical complexity and the incidental need to
construct a temporary diverting ileostomy, which then re-
quires a second operation for removal.10 In addition, the
complication rate is higher, and there is a not insignificant
risk that pouch removal may become necessary due to
complication or malfunction.11,12 Moreover, several short-
term studies have reported functional results to be less
satisfactory than those after IRA.13–17 Some reports have
also claimed that functional results after an IPAA are de-
creased if a mucosectomy is performed.18–20 The fact that
many patients need a secondary proctectomy after IRA
might constitute a strong argument in favor of performing
an IPAA as the primary surgical procedure. Only if the
functional outcome of IRA is better than that of IPAA is
there still a place for IRA, although this would represent a
temporary solution for many patients with FAP.

The aim of the present study, therefore, was to evaluate the
possible difference in functional outcome in a large series of
patients who had undergone either of the procedures. In addi-
tion, the different roles played by comorbidity, age, coexist-
ence of colorectal carcinoma, incidence of relaparotomy, con-
version of IRA to IPAA, and anastomotic technique in IPAA
on functional outcome were also assessed.

PATIENTS AND METHODS

In 1985, the Netherlands Foundation for the Detection of
Hereditary Tumors established a registry of patients with
FAP, the Dutch Polyposis Registry. Until 1997, the foun-
dation collected medical and pathology data on 210 families
with FAP. The families included 323 patients who had
undergone surgery for FAP in various centers between 1961
and 1996. Colectomy and IRA was performed in 183 pa-
tients, whereas 140 patients underwent IPAA. From 1984
on, IPAA procedures were performed in patients with FAP
in the Netherlands.

A questionnaire designed for self-completion that fo-
cused on functional outcome and comorbidity was mailed to
all patients. To investigate test/retest reliability, a second,
identical questionnaire was mailed within 9 months; the
purpose of this was to investigate the extent to which
subjects gave the same responses to the same questions in
the absence of any intervention.

Functional Outcome

Functional outcome was assessed by questions on various
aspects of bowel function—the number of stools during the
day and at night, stool consistency (solid, semisolid, liquid),
soiling or incontinence during the day or at night, inconti-
nence for gas, ability to distinguish between flatus and
feces, need for antidiarrheal medication, dietary restrictions,
and incidence of perianal skin irritation. The items were
formulated as three-option to five-option multiple-choice
questions (Table 1). To obtain a more manageable estimate
of the functional outcome, the Gastro-Intestinal Functional
Outcome (GIFO) score was created from these items by
both reliability analysis and factor analysis; the items were
derived from incontinence scoring systems reported
earlier.19,21–25These scores were adjusted to create a com-
posite score that did not focus exclusively on incontinence
but that covered complete bowel function.

The separate items inquiring about bowel function and
the GIFO score were compared between the groups of
patients with IRA and those with IPAA. To correct for the
possible confounding effects on functional status of comor-
bid chronic conditions, respondents were asked whether
their doctor had told them they had diabetes, renal and
cardiovascular diseases, chronic obstructive pulmonary dis-
ease, low back problems, arthritis, obesity, or malignancies
other than colorectal cancer. The effect of comorbidity as
such (a summation of the different types) and the effect of
the specific types of comorbidity on functional outcome
were examined. Subsequent analyses were performed to
investigate the impact on the GIFO score of age and the

Table 1. ITEMS CONTRIBUTING TO THE GIFO SCORE

Score 1 2 3 4 5

Soiling during day Never ,1/week 1–3/week .3/week Daily
Soiling during night Never ,1/week 1–3/week .3/week Daily
Soiling during day and night Never ,1/week 1–3/week .3/week Daily
Passive incontinence Never ,1/week 1–3/week .3/week Daily
Bowel discomfort Never .1/month .1/week Daily
Antidiarrheal medication Never .1/month .1/week Daily
Flatus continence Always Regularly Sometimes Never
Ability to distinguish flatus/feces Always Regularly Sometimes Never
Perianal skin irritation Never Sometimes Regularly Always
Stool consistency Solid Semisolid Liquid
Dietary restrictions None Minor restrictions Special diet

The amount of stools during daytime or at night was added to the GIFO score.
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length of follow-up, coexistence of colorectal carcinoma at
the time of surgery, relaparotomy, conversion of IRA to
IPAA, and the anastomotic technique used in IPAA.

Questionnaire Analysis

Reliability and factor analyses were used to investigate
the internal structure of the questionnaire. The internal
consistency reliability of the GIFO scale (the extent to
which the variables making up the aggregate score all
measure the same construct) was tested with Cronbach’sa
coefficient. As recommended,26 internal estimates of a mag-
nitude of at least 0.80 were considered as good. The test/
retest reliability of the GIFO scale was tested with Pearson’s
correlation r.

Factor analysis examines the intercorrelations among all
variables and explains these intercorrelations in terms of a
reduced number of variables, called factors.27 In the present
study, factor analysis, with maximum likelihood estimation
based on a covariance matrix, was used to test the hypoth-
esis of a single underlying factor. This hypothesis implies
that the item responses can be aggregated to a single func-
tional outcome score. The hypothesis is evaluated by means
of a chi square statistic and two goodness-of-fit measures
(the goodness-of-fit index and the adjusted goodness-of-fit
index). The chi square should not be larger than two times
the degrees of freedom; both the goodness-of-fit index and
the adjusted goodness-of-fit index should exceed 0.90.28

Statistical Analysis

For the factor analysis, LISREL 7.1829 was used; for all
other analyses, SPSS 7.5 was used. Student’s t tests were
used for group comparisons. Proportions of events were
compared by chi square tests; p, 0.05 was considered
statistically significant. Logistic regression analysis was
used to explore the meaning of the differences found on the
GIFO score.

RESULTS

Responders

After two mailings, 279 questionnaires were returned
from the 323 patients, with 161 from the 183 IRA patients

(88%) and 118 from the 140 IPAA patients (84%). Table 2
outlines the patient characteristics. The mean age in IRA
patients, 41 years, was significantly higher than in IPAA
patients (37 years, p5 0.01). The age at the time of surgery
did not differ between the groups (29 years vs. 30 years, p5
0.48). The mean follow-up of IRA patients was longer (12
years) than in IPAA patients (6.8 years, p5 0.001).

The number of control endoscopies per year differed
between the various centers where the patients were sur-
veyed. The median number in IRA patients was one endos-
copy per 6 months, ranging from six times per year to once
per 3 years. The median number in IPAA patients was one
endoscopy per year, ranging from three times per year to
once per 5 years.

There were 52% women in the IRA group and 43% in the
IPAA group.

Six IRA patients and eight IPAA patients had a perma-
nent ileostomy. A continent ileostomy was constructed in
two IRA patients after proctectomy for recurrence of polyps
in the rectal remnant. An ileostomy was performed in two
other IRA patients because of recurrent distal obstruction
due to unresectable desmoid tumors. Two IRA and five
IPAA patients had a permanent ileostomy constructed be-
cause of anastomotic complications. Therapy-resistant
pouch dysfunction developed in two IPAA patients; they
needed an ileostomy. In one IPAA patient, the mesenteric
vessels were too short to allow an ileoanal anastomosis.
These fourteen patients were excluded from this study.

Nonresponders

There were 44 nonresponders, 22 IRA patients and 22
IPAA patients. The mean age was 37.7 years for the IRA
group and 36.6 years for the IPAA group. The mean age at
the time of surgery was lower for the IRA group (24.6
years) than for the IPAA group (26.4 years). Four patients in
the IPAA group and none in the IRA group had a coexistent
colorectal malignancy. Two patients in the IRA group had
to undergo a relaparotomy, one because of anastomotic
leakage requiring a temporary ileostomy and the other be-
cause of persisting intestinal obstruction. Three patients in
the IPAA group had a relaparotomy due to anastomotic
leakage. Nine patients had a subsequent proctectomy after

Table 2. PATIENT CHARACTERISTICS

IRA (n 5 161) IPAA (n 5 118) NR IRA (n 5 22) NR IPAA (n 5 22)

Response rate (%) 88 84
Mean age 6 SD (years) 41 6 14 37* 6 12 38 6 15 37 6 11
Mean age at surgery 6 SD (years) 29 6 13 30 6 11 25 6 10 26 6 12
Length of follow-up (years) 12 6 7.5 6.8* 6 4.9
Male/female (%) 48/52 57/43 61/39 77/23

NR, nonresponders.
Results are expressed as means 6 SD; t test, *p , 0.05, IRA vs. IPAA.
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an initial colectomy with IRA because of recurrent polyps,
and one patient because of rectal carcinoma.

Questionnaire Analysis

Internal consistency reliability measured with Cronbach’s
a coefficient for this composite score was 0.80. The repro-
ducibility of the GIFO scale was estimated in the sample of
184 subjects who answered the questionnaire twice. Pear-
son’s correlation was 0.83, indicating an adequate test/retest
variability. The factor analysis also supported the computa-
tions of a single GIFO score: all factor loadings were
positive and none were near zero, justifying summing the
variables to create a single score (x2 5 60.7, df5 35, GFI
5 0.95, AGFI 5 0.93).30 The total fraction of variance
accounted for by the latent variable was 39%. These anal-
yses revealed large differences in item variances, especially
for the items inquiring about the number of stools during
night and day. This means that a simple sum score of the
items would result in a function score that would reflect
mainly the number of stools during the day and at night.
This problem was solved by applying a scoring rule that
takes this difference in standard deviation into account.29–31

The resulting GIFO score was transformed to a 0-to-100
scale, with 0 indicating poor overall function and 100 good
overall function.

Functional Outcome

The mean frequency of bowel movements during the day
was 4.7 in IRA patients and 6.0 in IPAA patients (p,
0.0001). Bowel movements during the night were less fre-
quent in IRA patients (1.4) than in IPAA patients (2.0, p5
0.01). There were also significant differences in the items
regarding stool consistency (p5 0.009) and the need for
antidiarrheal medication (p5 0.04). On the items assessing
incontinence (e.g., soiling, particularly at night, incidental
passive incontinence, perianal skin irritation, ability to dis-
tinguish between flatus and feces), IRA patients had signif-
icantly better results. Between the groups, there were no
differences regarding dietary restrictions and episodes of
bowel discomfort. The functional result measured by the
GIFO score was significantly better for IRA patients than
for IPAA patients (74.5vs.66.0, p5 0.0001) (Table 3). To
illustrate the impact of such a difference, a logistic regres-
sion analysis of the GIFO score on soiling resulted in an
odds ratio of 1.11. Therefore, an eight-point score difference
on the GIFO resulted in an odds ratio of 2.33 for the
incidence of soiling. The GIFO score could be computed for
only 145 of the 161 IRA patients and for 106 of the 118
IPAA patients due to missing values.

The subanalysis for age showed that there was a signif-
icant but relatively small correlation between age and GIFO
score (r5 0.16, p5 0.01).

In a subsequent analysis, the effect of the difference in
length of follow-up between the groups was estimated. It

was shown that a subset of IRA patients, with the same
length of follow-up as the IPAA patients, had a GIFO score
that was no different from that of the IRA patients with a
longer follow-up (75.8 and 72.4, respectively; p5 0.22).

Comorbidity

Comorbidity as such was present in 57% of the IRA
group and 62% of the IPAA group (Table 4). Patients
from the IRA group with comorbidity had a significantly
lower GIFO score than those without comorbidity (70.7
vs. 77.3; p5 0.02). Patients from the IPAA group with
comorbidity also had a significant lower GIFO score than
those without comorbidity (61.7vs. 68.5; p 5 0.04).
Comorbidity as such showed no significant interaction
with the type of operation and the subsequent GIFO
score, indicating that comorbidity resulted in a lower
GIFO score for both surgical procedures. Some of the
separate coexisting diseases (i.e., chronic skin disorders,
low back problems, restricted limb function) also gener-
ated an impaired score for both procedures on the GIFO
score. Two other separate coexisting diseases had a sig-
nificantly lower score in one of the groups: these were
diabetes in the IRA group (in the IPAA group there was
only one patient with diabetes) and chronic obstructive
pulmonary disease in the IPAA group.

Coexistence of Colorectal Carcinoma

A coexisting colorectal carcinoma at the time of surgery
was present in 27 of the 279 patients (14 IPAA patients and

Table 3. FUNCTIONAL OUTCOME

IRA IPAA

GIFO score (6 SD)† 74.5 6 16.6 66.0 6 16.8*
Daytime stool frequency (6 SD) 4.7 6 2.2 6.0 6 2.2*
Nighttime stool frequency (6 SD) 1.4 6 1.9 2.0 6 2.0*
Soiling (%) 37.3 64.6*
Soiling

Daytime (%) 14.4 6.4
Nighttime (%) 3.3 25.5
Day & night (%) 19.6 32.7

Passive incontinence (%) 9.4 25.7*
Bowel discomfort episodes (%) 59.3 69.7
Antidiarrheal medication (%) 14.9 27.5*
Flatus continence (%) 79.8 63.0*
Ability to distinguish flatus/feces (%) 44.4 32.1*
Perianal skin irritation (%) 72.9 86.4*
Consistency

Liquid (%) 21.6 34.3
Semisolid (%) 62.8 59.8
Solid (%) 15.5 5.9

Dietary restrictions (%) 58.2 69.1

Percentages indicate the incidence of the positive findings from Table 1.
* p , 0.05, t test, IRA vs. IPAA.
† IRA n 5 145; IPAA n 5 106.

*

*
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13 IRA patients). For six patients, no data were available at
the registry. There was no difference in GIFO score between
IRA patients with or without a coexisting colorectal carci-
noma at the time of surgery (74.2 and 74.6, respectively;
p 5 0.93), nor was there a difference in the IPAA group
(61.0 and 66.6, respectively; p5 0.28).

Relaparotomy

The incidence and the type of relaparotomy are reported
in Table 5. The incidence of relaparotomy for the entire
group of responding patients was 24%. The incidence of
relaparotomy for anastomotic leakage was significantly
higher in the IPAA group than in the IRA group. However,
there was no difference in GIFO score between IRA patients
with or without relaparotomy (69.3 and 75.1, respectively;
p 5 0.18) and between the IPAA group with or without
relaparotomy (63.2 and 67.9, respectively; p5 0.16).

Conversion of IRA to IPAA

A conversion from IRA to IPAA was performed in 32 of
the 140 IPAA patients. There were nine nonresponders, and
in 3 of the 23 responders a permanent ileostomy was con-
structed. Two patients had a permanent ileostomy con-
structed because of anastomotic complications, and in one
patient therapy-resistant pouch dysfunction developed. The
reason for a conversion was an adenocarcinoma in the rectal
remnant in 4 patients, anastomotic complications in 1 pa-
tient, and multiple adenomas in the other 27 patients. There
was no difference in GIFO score between IPAA patients

with or without a history of IRA (61.4 and 67.1, respec-
tively; p 5 0.17). Patients who had a IPAA done at the first
operation still had worse functional results, as measured by
the GIFO score, than patients with an IRA (67.1vs. 74.5;
p 5 0.002).

Anastomotic Technique in IPAA Patients

Of the 118 patients who underwent an IPAA procedure,
71 had a hand-sewn anastomosis and 43 had a double-
stapled anastomosis. The technique used for four patients
was not known. The functional outcome as measured by the
GIFO score did not differ between these groups of patients
(64.8 hand-sewn and 67.7 stapled; p5 0.39). However, the
incidences of soiling (78.1% and 44.2%; p5 0.03) and
soiling at night (35.9% and 11.6%; p5 0.03) were signif-
icantly higher in patients with a hand-sewn anastomosis.

DISCUSSION

There is an ongoing controversy about the type of surgery
that should be performed in patients with FAP. If the rectum
contains polyps with severe dysplasia or a carcinoma, if the
rectum is carpeted with polyps, or if the patient is unlikely
to comply with follow-up, there is a good case for IPAA. If
the rectum is relatively free of adenomas (e.g., ,5 protrud-
ing polyps without severe dysplasia10), IRA might be the
more attractive surgical procedure because of its satisfac-
tory functional results. A major drawback of IRA is the
substantial risk of cancer developing in the residual rectum;
moreover, many patients with FAP need rectal excision
because of uncontrollable polyps. For this reason and also in
view of the declining complication rate due to improved
techniques of IPAA,32 an increasing number of surgeons
consider IPAA to be the treatment of choice. Only if the
functional outcome of IRA were substantially better than
that of IPAA would there still be a good case for IRA in
selected patients.

Although several reports have been published on the

Table 5. POSTOPERATIVE
COMPLICATIONS REQUIRING A

RELAPAROTOMY

IRA
(n 5 161)

IPAA
(n 5 118)

Pouch excised 4
Intestinal obstruction 15 17
Desmoid tumors 10 6
Anastomotic stenosis/leakage 3 12*
Total no. of relaparotomies† 28 39
No. of patients with relaparotomies 20 29*

Results represent number of patients.
* p , 0.05, chi square test, IRA vs. IPAA.
† Overall relaparotomy incidence in the entire study group (n 5 279) was 24%.

Table 4. IMPACT OF COMORBIDITY ON
GIFO SCORE

IRA IRA & C IPAA IPAA & C

Comorbidity as such 77.3 (82) 70.7* (63) 68.5 (66) 61.7* (40)
Diabetes 75.2 54.2* (5) 66.0 57.1 (1)
Renal diseases 74.8 60.4 (3) 65.8 75.3 (2)
Cardiovascular

diseases
74.5 73.2 (7) 66.2 61.7 (5)

Hypertension 74.6 73.1 (12) 65.9 67.1 (8)
COPD 75.3 66.4 (14) 67.3 51.0* (9)
RA/arthrosis 74.8 65.9 (6) 65.9 67.3 (3)
Chronic allergies 74.3 76.6 (7) 66.5 54.8 (5)
Chronic skin

disorders
75.3 59.3* (8) 66.7 47.5* (4)

Visual problems 74.8 73.0 (24) 66.5 62.5 (14)
Hearing problems 74.2 77.9 (9) 66.1 61.2 (3)
Low back problems 76.4 59.0* (16) 67.5 52.9* (11)
Restricted limb

function
75.8 59.3* (12) 66.9 49.6* (6)

C, comorbidity.
Results are expressed as means.
* p , 0.05, t test, IRA vs. IPAA, with the number of patients in brackets. COPD,
chronic obstructive pulmonary disease; RA, rheumatoid arthritis.
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functional outcome of IRA or IPAA,14–17,33,34only two
studies, one from the Mayo Clinic35 and the other from the
St. Mark’s Hospital,13 have provided a comparison of the
functional results of patients with an IRA and those with an
IPAA (Table 6). The Mayo Clinic found no difference
between the functional results of the two procedures,
whereas the St. Mark’s study reported a much more satis-
factory functional outcome for IRA.

In the present study, which contains the largest sample of
patients with the longest follow-up, we found a substantial
difference in functional outcome between the two proce-
dures. Compared with IPAA patients, IRA patients had a
significantly better functional outcome with regard to sev-
eral single items of bowel function, such as daytime and
nighttime stool frequency, soiling, passive incontinence,
flatus and feces discrimination, stool consistency, and need
for antidiarrheal medication. Moreover, the functional result
according to the aggregate GIFO score in IRA patients was
significantly better.

These results cannot, as suggested by others,35 be ex-
plained by the longer follow-up period and the higher age of
the IRA patients, because a subset of the IRA group, with
the same follow-up period and age distribution as the IPAA
group, had a GIFO score that was similar to that of the entire
IRA group. Bias by nonresponders seems unlikely, because
their number was relatively small and the incidences of
relaparotomy and of coexisting colorectal carcinomas did
not differ from the responders, especially for the IRA group.

Comorbidity is reported to interfere with postoperative
recovery and might therefore be a confounder of functional
outcome.36 Comorbidity has not been taken into account in
published data on functional outcome after surgery in pa-
tients with FAP. In the present study, functional outcome
was found to be impaired by the existence of comorbidity as
such. Because the prevalence of comorbidity did not differ
between the IRA and the IPAA groups, the differences in
functional outcome cannot be explained by this confounder.

Synchronous colorectal carcinoma did not influence the
functional outcome in either group. However, there is a
tendency in patients with an IPAA for functional outcome to
be compromised when colorectal carcinoma is present. This

is consistent with results reported by Penna et al16 and is
thought to be related to the wider excision made for onco-
logic reasons, with the concomitantly higher risk for nerve
damage.

Postoperative complications are also thought to have a
significant impact on the functional outcome. Although we
would like to take this into account, there were reliable data
only on the number of relaparotomies. In the present study,
the prevalence of relaparotomy after IPAA was higher than
in the IRA group; there was, however, no difference in
GIFO score between IRA patients with or without relapa-
rotomy, and between IPAA patients with or without relapa-
rotomy.

Patients who undergo IRA and have a carpeting of rectal
polyps, severe dysplasia, or rectal cancer during follow-up
must undergo a conversion to an IPAA. Bowel function
after conversion from an IRA to an IPAA can be compro-
mised due to postoperative complications. The data pre-
sented in this paper as well as the data reported by Penna et
al17,37 show that there is no difference in bowel function
between IPAA patients who undergo a conversion com-
pared with patients who undergo an IPAA at the first oper-
ation.

There is ongoing debate about the most appropriate
technique of ileoanal anastomosis—a mucosectomy and a
conventional anastomosis at the level of the dentate line
(i.e., a hand-sewn anastomosis) or a stapled anastomosis
between the pouch and the anal canal at the level of the
anorectal junction (i.e., a double-stapled anastomosis). A
recognized disadvantage of the double-stapled technique
is the fact that it may leave some rectal mucosa.38 There
are conflicting reports in the literature about the func-
tional outcome of either technique, ranging from no
difference between the anastomotic techniques to fecal
incontinence and nocturnal soiling after a mucosectomy
and a hand-sewn anastomosis.18 –20,39,40Although in the
present study the overall functional outcome did not
differ significantly, a higher incidence of soiling and
soiling at night was observed in patients with a hand-
sewn anastomosis; this could constitute an argument in
favor of a double-stapled anastomosis.

Table 6. COMPARATIVE STUDIES ON FUNCTIONAL OUTCOME AFTER DIFFERENT TYPES
OF SURGERY

Source
Type of
Surgery N

Mean
Age (yr)

Follow-
Up (yr)

Mean Stools
(Day)

Mean Stools
(Night)

Mean Stools
at Night (%)

Soiling
(%)

Incontinence
(%)

Mayo Clinic35 IRA 18 32 6 4 1 11 6
IPAA 91 28 4 5 1 9 4

St. Mark’s13 IRA 62 19 6.5 3 10 28*
IPAA 30 31 5.2 4.5 40–45 40*

Present study IRA 148 28 12 4.7 1.3 62 35.7 7.4
IPAA 102 36 6.3 5.9 2.1 79 61 24.8

* Soiling and incontinence not differentiated.
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In conclusion, the present study showed that the func-
tional outcome after IRA is significantly better than that
after IPAA. Future studies should evaluate the impact of
the less satisfactory functional results on the quality of
life. Until such studies are available, IRA might be con-
sidered in patients who have few and controllable rectal
polyps.
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