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Abstract Background: The aim of
this study is to obtain functional re-
sults of the long-term follow-up after
TME and ileocecal interposition as
rectal replacement. Methods: The
study included patients operated on
between March 1993 and August
1997 who received an ileocecal in-
terposition as rectal replacement.
Follow-up was carried out 3 and 5
years postoperatively. For statistical
analysis, the paired t-test, rank test
(Wilcoxon), and chi-square or Fish-
er’s exact test were applied; level of
significance, P<0.05. Results: Forty-
four patients were included in the
studies. Of these, five were not
available and four patients could not
be evaluated (dementia 1, radiation
proctitis 1, fistula 1, pouchitis 1).
Seventeen patients died during the
observation period; 12 died of the

disease. Recurrence of the disorder
occurred in 2 of 35 patients (5.7%);
26 and 18 patients, 3 and 5 years
postoperatively, respectively re-
mained in the study. At 5 years, 78%
of the patients were continent; mean
stool frequency was 2.5€1.6 per day.
Conclusions: Functional results and
subjective assessment of ileocecal
interposition were constant at 3 and 5
years postoperatively. If construction
of a colonic J-pouch is not possible
due to lack of colonic length, espe-
cially after prior colonic resections,
the ileocecal interpositional reservoir
may offer an alternative to rectal re-
placement.
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Introduction

The construction of an ileocecal interpositional pouch has
been employed successfully for coloanal reconstruction in
resectable recurrence of metachronous low rectal cancer
with intact sphincter function after previous colorectal
resection [1]. The indication has consequently been ex-
tended to coloanal reconstruction after total mesorectal
excision for primary mid and low rectal cancer. In this
article we report the results on long-term morbidity and
defecation ability after ileocecal interposition for rectal
replacement, 3 and 5 years after the operation. Due to the
natural course of the malignant disease itself, a number of
patients died before the 3 or 5 year follow-up was due.

Materials and methods

Patients

Between March 1993 and August 1997, 41 patients with rectal
cancer, between 2 and 8 cm above the dentate line, and 3 patients
with another diagnosis (sarcoma 1, large adenoma 2), underwent
total mesorectal excision and immediate reconstruction with an
ileocecal interpositional reservoir (Fig. 1). The anastomosis was 0–
2 cm above the dentate line.

Follow-up

Follow-up was performed 3 and 5 years after the operation ac-
cording to the same protocol. Functional outcome was assessed by
questionnaire: the number of bowel movements on a typical day;
incontinence (gas, liquid or solid stool) during the day or night;
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painful urge evacuation; and difficult evacuation; persistent urge to
evacuate. Defecation ability was defined on the basis of continence,
frequency, imperative urge, and completeness of evacuation (Ta-
ble 2). Quality of life was assessed by the patient using a graded
scale.

Statistical methods

Results are expressed as mean and standard deviation if normal
distribution was shown and compared parametrically by a paired
t-test. If there was no normal distribution, a rank test (Wilcoxon)
was used and results expressed as median (range). Comparison of
qualitative data was performed by chi-square or Fisher’s exact test.
Level of significance was P<0.05.

Results

Follow-up and survival

At 3 years postoperatively, 2 of 44 patients could not be
contacted. This represents a data return rate of 96%
(Table 1). Three patients had to be excluded from func-
tional assessment ((radiation-proctitis 1, pouch removal
due to proctitis 1, fistula 1 (permanent colostomy or ile-
ostomy)). Thirteen of the 44 patients died, 10 of whom
died of the disease. Three patients died of other causes
(other carcinoma 2, myocardial infarction 1). Thus, only
26 patients could be functionally assessed 3 years after
the ileocecal interposition.

Fig. 1 a Isolation of ileocecal
segment, b rectal replacement

Table 1 Follow-up

Follow-up 3 years n 5 years n

Number of initially operated patients 44 44
Number of patients 3 and 5 years postoperatively 44 44 44 44
Lost for follow-up �2 42 �5 39
Follow-up completed 42/44 (96%) 35/40 (88%)
Excluded �3 39 �4 35
Dementia (�1)
Radiation proctitis (�1) (�1)
Removal of pouch due to pouchitis (�1) (�1)
Fistula (�1) (�1)

Exitus �13 26 �17 18
Death from disease 10 12
Local recurrence 2/35 (5.7%)
Distant metastatic disease 9/35 (29%)

Other reasons 3 5
Other carcinoma (2) (3)
Coronary heart disease (1) (2)

Patients available for functional follow-up 26 18
Overall survival 30/42 (71%) 20/39 (51%)
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At 5 years postoperatively, 5 of 44 patients were not
available for follow-up. This represents a data return rate
of 89%. Four patients had to be excluded from functional
assessment (dementia 1, radiation-proctitis 1, pouch re-
moval due to proctitis 1, fistula 1). Seventeen patients
died, 12 of whom died of the disease. Ten had distant
metastatic disease (29%) and two had local recurrence
(5.9%) (Table 1). Five patients died of other causes (other
carcinoma 3, myocardial infarction 2). Eighteen patients
could be functionally assessed 5 years after the initial
operation.

Functional results

At 3 years nine patients (34%) had absolutely no func-
tional complaints, whereas seven patients (39%) reported
excellent functional results at 5 years (P=0.89).

Continence

At 3 years 23 (88%) of 26 patients were fully continent.
One patient was incontinent for gas while two were in-
continent for solid stool. At 5 years, 14 (77.8%) of 18
patients were fully continent, whereas two (11.1%) pa-
tients were incontinent for gas, one (5.56%) patient for
liquid stool, and one for solid stool. There was no sta-
tistical difference between the two follow-ups (P=0.48).

Stool frequency

Mean stool frequency per day was 3.0€2.0 at 3 years and
2.5€1.6 at 5 years. There was no statistical difference
(P=0.44).

Fragmentation

Multiple evacuations (fragmentation of defecation) were
defined as the need to empty the neorectum two or more
times within 1 h. At 3 years postoperatively, 12 (46%)
patients had fragmentation of defecation, whereas at 5
years postoperatively this condition was reported by 10
(56%) patients. The difference was not statistically sig-
nificant (P=0.76).

Discrimination of gas and stool and urgency

At 3 years 88% of the patients could discriminate gas
from stools correctly. At 5 years this condition was
mentioned by 83% of the patients (P=1.00). Three (12%)
patients mentioned urgency after 3 years, whereas this

was reported by three (16.7%) patients after 5 years
(P=1.00).

Soiling and use of sanitary pads

Soiling was reported by 34.6% of the patients at 3 years
and in 38.9% of the patients at 5 years postoperatively
(P=1.00). At 3 and 5 years postoperatively, 42 and 50% of
the patients did not need sanitary pads for protection
(P=0.75).

Subjective assessment

The patients were asked about their personal assessment
and quality of life after the operation. Three and 5 years
after the operation 85 and 89% of the patients assessed the
functional outcome of the operation in terms of defecation
ability as good to very good (P=1.0).

Discussion

Surgery on rectal carcinoma aims at a curative R0 re-
section with sphincter preservation and consecutive rectal
replacement. Several methods have been described in the
literature: Parks [2] proposed the straight coloanal anas-
tomosis at the level of the dentate line. One of the factors
limiting defecation quality most is defecation frequency
(including nocturnal). After this type of reconstruction,
patients complain about high defecation frequencies. The
lack of a reservoir (36% of the patients had more than
three defecations per day) was discussed as the main
reason for the so-called anterior resection syndrome.
Furthermore, 29% (21–34%) of the patients complained
about persisting evacuation problems (clustering). Pa-
tients often felt the urge to return to the toilet soon after
defecation [3]; up to 15% of the patients reported this
problem. Especially the sigmoid and descending colon
with its small diameter may not be the best choice for
rectal replacement.

Lazorthes and Parc [4, 5] introduced the colonic
J-pouch to provide reservoir capacity in order to control
these problems. In randomized trials, the colonic J-pouch
yields a better functional outcome (lower stool frequency,
safety of anastomosis) when compared to the straight
coloanal anastomosis [6, 7]. Joo et al. [8] showed that the
functional superiority of the colonic J-pouch was greatest
at 1 year after surgery. By 2 years, adaptation of the
“straight” coloanal anastomosis yielded similar functional
results. However, the almost fourfold reduction in anas-
tomotic complications in the colonic J-pouch group re-
veals a second potential advantage of this technique. The
majority of the patients with a colonic J-pouch were re-
ported to have a daily frequency of less than three bowel



577

movements. In several studies this reached statistical
significance when compared to the straight anastomosis.
Therefore the proponents of the colonic J-pouch claim
that some of the superiority over the straight anastomosis
lies in its improved continence.

Another problem occurring with the development of
the colonic J-pouch is incomplete or split defecation.
Numerous studies have shown that the price for reduced
frequency might be incomplete evacuation. Three or more
attempts are needed to pass one bowel movement [7, 9–
13]. Both Parc et al. [5] and Berger et al. [14] identified
this as a problem, with 25% of their patients requiring
aids, e.g., suppositories, to overcome this. There is a wide
range (21–79%) of patients having this problem. One
reason for incomplete evacuation may be electrophysio-
logical changes in the neorectum. Electromyographic
coloanal J-pouch recordings demonstrated a reduced
electric activity with increased uncoordinated spike po-
tentials and a decreased continuous electric response ac-
tivity [15]. The loss of intrinsic and extrinsic, sympathetic
and parsympathetic nerve supply to the mobilized left
colon and the need for longitudinal transsection might
explain these findings and may be one factor of incom-
plete evacuation. Another reason for incomplete evacua-
tion is the size of the pouch itself. In a randomized setting,
Hida et al. [16] looked at the ideal size of the pouch. A
standardized 5-cm colonic J-pouch was compared to a
10-cm colonic J-pouch. Evacuation function in the 5-cm
colonic J-pouch group was significantly superior to that in
the 10-cm colonic J-pouch group. The 5-cm colonic
J-pouch conferred an adequate reservoir function without
compromising evacuation, a fact not yet documented,
when we started the ileocecal interposition technique.

Other attempts to replace a rectal reservoir function
include the simple side-to-end coloanal anastomosis and
the coloplasty pouch, which was proposed by Z’graggen
and Maurer in 1999 [17, 18] in a pig model. They con-
cluded that the construction of the pouch is technically
simpler than the colon J-pouch and the smaller capacity of
the pouch seems to be sufficient for normal defecation.
The same authors presented results for 41 humans in
2001. The authors concluded that the early functional
outcome is favorable and can be compared to other co-
lonic reservoirs [19]. Ho et al. presented a randomized,
controlled trial comparing this technique to the colonic
J-pouch [20]. In their study the authors found a higher
incidence of anastomotic leaks in the coloplasty group
(15.9%, 7/44) compared to the colonic J-pouch group
(0%, 0/44). Seven percent were clinical and 9% were
radiologic. In a nonrandomized study, an incidence of 5%
was reported [21]. Hallb��k et al. [6] reported a ran-
domized controlled trial comparing J-pouch with straight
coloanal anastomosis. The J-pouch patients had signifi-
cantly fewer clinical anastomotic leaks (2 vs. 15%;
P=0.03). The lower incidence of anastomotic leak after
J-pouch may be due to better proximal anastomotic blood

supply, as shown by the laser Doppler technique [22]. The
authors concluded that to date the colonic J-pouch re-
mains the benchmark for routine use [20] (Table 2).

Another option using the same type of anastomosis
like the colonic J-pouch is the side-to-end coloanal
anastomosis. The blind end of 4 cm is supposed to act as a
reservoir in this type of reconstruction. The main reason
to advocate this technique was to overcome the problem
of bowel lumen incongruence and to prevent anastomotic
stricture [23]. In a randomized, controlled setting this
technique was compared to the colonic J-pouch [24]. The
authors concluded that both forms of reconstruction have
similar surgical and technical results. Functional results in
terms of stool frequency and urge were better in colonic
J-pouch patients, especially in the early postoperative
phase and the colonic J-pouch should be the reconstruc-
tion of choice for low and ultralow spincter, avoiding
surgery of the rectum.

An alternative rectal reservoir can be formed using the
ileocecal segment [1]. In this technique the excised rec-
tum is replaced by an ileocecal interposition which forms
the new reservoir based on an isolated ileocecal segment.
The neurovascular pedicle remains intact and the colonic
wall is not transected. This method appeared to be an
attractive alternative means of rectal reconstruction.

Our data of an ileocecal interposition are comparable
with the findings of the colonic J-Pouch. The mean stool
frequency per day was 2.6€1.8 at 5 years and 3.0€2.0 at 3
years. There is no statistical difference between the two
follow-ups. Multiple evacuations were reported in 54.5%
of the patients at 5 years postoperatively and in 43.4% of
the patients at 3 years postoperatively. There might be a
tendency towards more fragmentation over time, but there
was no statistical significance when data were compared.
The fragmentation of evacuation did not influence the
subjective assessment of quality of life in our patients. An
expected favorable influence of the intact neural supply
on the evacuation process could not be demonstrated. The
size of the reservoir itself and the consistency of the stool
seem to be more important factors for determining
evacuation.

Functional results and subjective assessment of ileo-
cecal interposition are constant at 3 and 5 years postop-
eratively. If construction of a colonic J-pouch is not
possible due to lack of colonic length, especially after
prior colonic resections, the ileocecal interpositional res-
ervoir may offer an alternative rectal replacement. Other
indications include diverticular disease of the descending
colon when a colonic J-pouch reconstruction is not suit-
able and a thickened mesentery which cannot be placed in
a narrow pelvis.
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