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Abstract

Aim In patients with familial adenomatous polyposis
(FAP), removal of the colonic mucosa is essential to reduce
the lifetime risk of developing cancer). For this purpose,
ileo-pouch anal anastomosis (IPAA) has been the gold
standard, but morbidity related to the dissection of the
pelvis remains substantial. In an attempt to reduce the
procedure-related complications of pelvic dissection, ileo-
neo-rectal anastomosis (INRA) has been developed. In this
case series of FAP patients, the long-term functional results,
morbidity and quality of life (QoL) of the INRA procedure
were evaluated and compared with its early outcome.

Method Long-term follow up of a consecutive group of
eight FAP patients with an INRA procedure (between
1998 and 2005) was undertaken. Data on functional
results, complications, manometry and endoscopy were
recorded prospectively.

Results Eight patients with FAP underwent the INRA
procedure. The median number of defaecations over 24 h

was five. No pelvic sepsis or bladder dysfunction occurred.
One patient, in whom concomitant Crohn’s disease was
diagnosed in retrospect, was converted to IPAA. In the
INRA patients, no sexual dysfunction occurred. Endo-
scopic examination showed normal mucosa without any
evidence of polyp formation.

Conclusion Restorative surgery by means of the INRA
procedure yields good functional results in FAP patients,
without any pelvic dissection-related morbidity or
regrowth of polyps in the neo-rectum.
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What is new in this paper?

The long-term results of the INRA procedure, as an
alternative to standard surgical procedures for FAP pa-
tients, are described.

Introduction

After colectomy for familial adenomatous polyposis
(FAD), several surgical options are possible: the construc-
tion of an ileo-rectal anastomosis (IRA) leaving the
rectum iz situ, total proctectomy with an ileostomy or
construction of an ileo-pouch anal anastomosis (IPAA).
The functional results of IRA are superior to those of
an IPAA, but lifetime surveillance of the rectum for
polyps is necessary and the cumulative risk of cancer is
11% after 15 years follow up [1]. In a select group of
patients, restorative surgery, such as IPAA, is an option
and is dependent on age, phenotype and presence and
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number of rectal adenomas. In an attempt to reduce the
procedure-related complications of pelvic dissection dur-
ing IPAA, ileoneo-rectal anastomosis (INRA) has been
developed [2,3]. Using INRA a pelvic dissection is
avoided, the colonic and rectal mucosal linings are
removed and oro-anal continuity is restored by con-
structing an ileal mucosal transposition into the rectum
(Fig. 1).

The medium-term results (2 years follow up) of this
case series were presented in 2005 [4]. The aim of the
current study was to evaluate the long-term results of
INRA for FAP in terms of function, morbidity and
quality of life (QoL). These data are needed to decide on
further implementation of this technique. Functional
results at this stage were comparable to those reported in
the literature for IPAA [5].
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Figure | Sagittal plane of male pelvis with terminal ileum sling
transposition in the rectal sleeve.

Method

Epidemiological data, preoperative endoscopic findings,
operative details, postoperative complications and length
of hospital stay, clinical outcome and bowel function
were recorded prospectively for a series of patients who
underwent INRA for FAP from1998 to 2005. The
cthics committee of the University Medical Centre
Utrecht and of the St Elisabeth Hospital Tilburg
approved the study protocol. All patients gave written
informed consent. The INRA was performed as
described by Van Laarhoven [3,6] (Fig. 1). All proce-
dures were carried out by two surgeons who had
extensive experience in restorative surgery. Patient
follow up with data registration was as described
previously. All results were compared with the results
of the 2-year follow up [6].

Functional results

Functional result was assessed in terms of frequency of
defaccation and faecal (in)continence. The degree of
faecal incontinence was assessed using the Vaizey score
[7]. A score of 0-5 represents normal continence, 6-10
minor incontinence, 11-15 moderate incontinence and
16-24 severe incontinence.

Ano-rectal physiology and endoscopy

Anal manometry was carried out as described previously
[6]. Endoscopic assessment with biopsies at four levels
was performed to evaluate adenomatous mucosa and
dysplasia microscopically. Endoscopy and anal manome-

try were carried out preoperatively, at 6 and 12 months
after surgery and then annually.

Quality of life measurements

The definitions of QoL as established by the World
Health Organization Quality of Life Group (WHOQOL
group) were used [8]. A set of questionnaires was
completed preoperatively and 6 and 12 months after
operation and then annually. The questionnaire package
contained a socio-demographic questionnaire (education
level, marital status, children and income) and the Dutch
version of the World Health Organization Quality of Life
assessment instrument (WHOQOL-100), the develop-
ment of which was based on definitions of QoL as
mentioned before [9]. For general health status (HS)
measurements the RAND-36, Dutch version, was in-
cluded [10-12]. Reference scores were derived from the
manuals of the WHOQOL-100 and are based on a
healthy Dutch population [13-15]. An independent
researcher analysed all questionnaires to avoid any form
of bias.

Statistical analysis

Descriptive statistics were used to summarize patient
demographics, clinical data and complications. Anal
manometry results were analysed with a paired samples
test. QoL and HS results were analysed with the #-test.
Results are expressed as median and ranges. Significance
was defined as P < 0.05. All analyses were performed with
the Statistical Package for Social Sciences (spss® version
16.0, Chicago, Illinois, USA).

Results

A consecutive group of eight FAP-INRA patients, oper-
ated on between 1998 and 2005, were included. Patient
characteristics are summarized in Table 1. Median follow
up was 7 years (range 4—12 years).

One patient had her INRA converted to a pouch
because of repeated stenosis and inflammation. For the

Table | Bascline characteristics of FAP patients with INRA.

FAP with
INRA (7 = 8)
Sex ratio (M:F) 593
Mean age at restorative 29.3
procedure (years)
Subtotal colectomy and INRA 7

in one procedure (7)
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same reason, her pouch was excised ultimately and she
received a permanent ileostomy. Revision of the neo-
rectal excision specimen and the proctocolectomy spec-
imen by two independent pathologists demonstrated that
this patient not only suffered from FAP, but also showed
signs of Crohn’s disease.

Clinical data

Median operation time was 375 min (25th and 75th
quartiles 338 and 489 min). Median blood loss was
1100 ml (25th and 75th quartiles 500 and 2500 ml).
There was no postoperative mortality. All temporary
diverting ileostomies were closed after 3 months.

Functional results

Median number of defaecations per 24 h at 7 years follow
up was 5 (25th and 75th quartiles 5.0 and 5.5). Median
number of nocturnal bowel movements was 0.5 (25th and
75th quartiles 0.5 and 1.0). The median Vaizey inconti-
nence score was 1 (25th and 75th quartiles 0 and 6.0).

Morbidity

No pelvic sepsis or bladder dysfunction occurred. None
of the patients reported sexual dysfunction. None of the
remaining seven patients developed a stenosis.

Late complications occurred in three patients: a small
bowel obstruction requiring adhesiolysis, a peri-anal
abscess after 8 years, which required drainage, and an
ileostomy-related hematoma, which required surgical
drainage. No one episode of pouchitis was observed.
Altogether, 13 complications occurred in eight patients.

Ano-rectal physiology

Follow-up ano-rectal physiology was investigated in seven
patients. Median follow up was 6 years (range 4-12). The

Table 2 Anoreservoir manometry FAP patients with INRA.

median anal resting pressure, maximum anal squeeze
pressure and compliance increased nonsignificantly com-
pared with 2 years follow up, while the maximum
tolerated volume remained stable (Table 2).

Endoscopy

Follow-up endoscopy was performed in seven patients.
Median time to endoscopy was 7 years (range 1-12). In
all patients a healthy neo-rectal reservoir and noninflamed
mucosa was seen. No signs of formation of adenomatous
polyps were seen. In one asymptomatic patient, ulcer-
ations were present. Routine biopsies at four levels
showed no signs of dysplasia.

Quality of life

Health status and the separate domains of the WHO-
QOL-100 were scored preoperatively and at 2 and
7 years follow up. Whereas preoperative values showed
a decreased spirituality dimension (HS) and physical and
emotional role limitations (WHOQOL-100), the data
after 2 and 7 years showed no significant differences to
the reference scores, except for an improved perception of
general health at 7 years follow up. The results are
displayed in Tables 3 and 4.

Discussion

This study has evaluated whether the 7-year long-term
results of INRA are consistent with the 2-year results and
assesses the long-term risk of polyp recurrence in the neo-
rectum.

INRA showed good functional results, which
remained consistent over time, without reservoir-related
complications in seven patients. Good ano-rectal physio-
logical measurements reflect a good functional outcome.

The main advantage of the INRA concept is that it
combines total removal of diseased colorectal mucosa,

Median values, ranges in parentheses. Statistical analysis (P values) of 2-year results compared with preoperative values and of 7-year

results compared with 2-year results.
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Table 3 Health status.

The scores on the seven domains of health status before operation, and after 2 and 7 years of follow up compared with the reference

score in a normal population. *P < 0.05.

Table 4 WHOQOL-100.

The scores on the eight dimensions of the WHOQOL-100 before operation and after 2 and 7 years of follow up compared with the

reference score in a normal population. *P < 0.05.

thus avoiding the risk of developing rectal cancer
(which is a known complication after IRA), and avoids
pelvic dissection, which carries a high risk of pelvic
sepsis and autonomic nerve damage (such as observed
after IPAA).

In contrast to the INRA procedure for UC, in which
the rectal mucosa dissection remains laborious, the INRA
procedure for FAP is technically straightforward and easy
to perform. Operation time was longer and blood loss
was higher compared with the open IPAA procedure
[16]. However, the INRA procedure combines subtotal
colectomy with the restorative part of the treatment in
one procedure. Seven years follow up, including repeated
endoscopy and biopsies, did not reveal residual or
recurrent growth of rectal mucosa or adenomatous
polyps, establishing the INRA procedure as a valuable
and safe alternative to ileorectal anastomosis for a select
group of patients.

There exists a chance of dysplasia in the pouch after
IPAA. A recent study shows evidence for mucosal
detoxification in the pouch, and thus the possibility of
pouch metaplasia [17]. It is possible that a similar process
could occur in the ileal mucosa after INRA. More
research is needed in this area.

Pelvic dissection-related complications did not occur
in INRA patients and this contrasts with data that show
an almost 4% sexual dysfunction and 10% pelvic sepsis
rate after IPAA [18].

The present study has its limitations. The small
number of patients precludes definite conclusions. How-
ever, the follow up in the patients is 7 years and the
functional results and low complication rate remain stable.

INRA is not the only alternative restorative procedure.
Nowadays, the pouch operation can also be performed by
a rectal dissection close to the bowel wall (‘close-rectal
dissection’) instead of a mesorectal excision [19]. Close-
rectal dissection has advantages in ulcerative colitis,
because the rectal mucosa dissection (with the INRA
procedure) can be very laborious in an inflammatory
bowel. In FAP patients it has to be demonstrated whether
close-rectal dissection is more advantageous than an
INRA procedure. In addition, mucosectomy and a
stapled IPAA is another alternative, which combines the
advantage of the total removal of rectal mucosa and the
advantage of better functional results [20]. More research
is needed to put these three techniques into perspective.

In conclusion, in this pilot study with long-term follow
up, the INRA technique has fulfilled the criteria of a good
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alternative to the IPAA or IRA for FAP patients. Based on
these results, INRA seems to be a safe, valuable and

straightforward restorative procedure for FAP patients in

whom complications of a pelvic dissection should be

avoided. Long-term studies with a larger population are

needed to confirm this preliminary conclusion.
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