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Large contractions in the colonic J-pouch
as a possible cause of incomplete evacuation

Abstract Background and aim: Res-
toration of neo-rectal capacity is of
importance in obtaining better bowel
function after low anterior resection
for rectal carcinoma. However, evac-
uatory disorders, such as incomplete
evacuation, have been reported in
some patients undergeing colonic
J-pouch reconstruction. Therefore,
we conducted this study to explore
the possible factor affecting incom-
plete evacuation following low ante-
rior resection for rectal carcinoma.
Patients/methods: The subjects were
37 consecutive patients who had un-
dergone low anterior resection for
rectal tumor (colonic J-pouch in 13
patients, straight anastomosis in 24).
Clinical and physiological outcomes
were determined at a mean follow-up
time of 12 months after the operation,
and the parameters were compared
between patients with and without
postoperative incomplete evacuation.
Results: Although anastomosis level
from the anal verge was lower in the
J-pouch group (6.5 cm vs 3.9 cm,
P<(.05), there was no significant
difference between J-pouch and
straight reconstruction regarding

clinical and physiological outcomes.
Postoperative incomplete evacuation
was significantly more frequent in the
J-pouch group than in the straight
group (46% vs 25%, P<0.05). Post-
operative large contractions on ano-
rectal manometry were also signifi-
cantly more apparent in the J-pouch
group than in the straight group (31%
vs 4%, P<0.03). Presence of postop-
erative large contractions (P=0.004),
anastomotic stricture (£=0.019) and
smaller postoperative maximum tol-
erable volume (P=0.009) were sig-
nificantly and independently associ-
ated with incomplete evacuation by
multivariate analysis. Conclusion:
Colonic J-pouch reconstruction fol-
lowing ultra-low anterior resection
was comparable with higher level
straight anastomosis from the clini-
cal and physiological point of view.
The presence of large contractions
might be an important indicator of
incomplete evacuation in patients
who are undergoing rectal resection,

Keywords Low anterior resection -
Colonic J-pouch - Evacuation - Rectal
cancer

Introduction

Low anterior resection with colonic J-pouch reconstruc-
tion is now widely accepted as a standard operation for
middle or lower rectal carcinoma. Frequency of bowel
movement of J-pouch from summarized data was less
than three times per day, which was significantly less than

that of straight anastornosis [1]. However, colonic J-
pouch sometimes (25%—46%) results in difficult or in-
complete evacuation. This peculiar phenomenon was re-
ported initially by Parc et al. [2], followed by Kusunoki et
al. [3], Mortensen et al. [4], and Ho et al. [5]. Hida et al.
reported that evacuation difficulty might be caused by
large pouch size [6]. Additionally, inclination of the lon-
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gitudinal axis of the J-pouch [7], and the appearance of
rectocele-like prolapse [8), were reported as the effect of
evacuation difficulties or incomplete evacuation. As an-
other factor contributing to incomplete evacuation, Ro-
manos et al. [9] reported specific large contractions in the
colonic J-pouch. During manometric observation, we also
encountered specific large contractions in some patients.
Although not so frequently as in patients undergoing co-
lonic J-pouch reconstruction, incomplete evacuation was
also observed in patients undergoing straight anastomo-
sis, suggesting that various factors might contribute to
incomplete evacuation. Therefore, we examined rectal
physiological function after J-pouch reconstruction or
straight anastomosis and analyzed the functional, clinical
and postoperative parameters 1o clarify possible factors
affecting incomplete evacuation. We found that large con-
tractions were independently and significantly associated
with incomplete evacuation.

Materials and methods

From July 1997 to June 2001, 37 patients underwent low anterior
resection for rectal cancer (n=36) and rectal carcinoid tumor (n=1).
The type of reconstruction was colonic J-pouch in 13 patients with
lower rectal cancer and siraight anastomosis in 23 patients with
middle rectal cancer and one patient with lower rectal cancer,

All patients underwent total mesorectal excision [10]. A colonic
J-pouch, a median of 7 ¢m (range 5-10 cm) in length, was fash-
ioned by the folding back of the sigmoid colon and creation of a
side-to-side anastomosis by vse of linear cutting staplers (GIA,
United States Surgical Corp., Norwalk, Conn., USA) introduced
through the apex of the pouch. The short limb of the J-pouch was
closed by linear cutting stapler. The anastomosis was constructed
with an intra-luminal stapling device (ILS, Johnson & Johnson,
Ethicon, Tokyo, Japan). A temporary transverse colostomy was
fashioned in all J-pouch patients, but not for straight reconstruction.
Colostomy was usually closed 3-6 months after low anterior re-
section. Intra-operative radiation (total of 36 Gy, 18 Gy x 2 on each
side of petvic nerve plexus) was given in four patients with colonic
J-pouch anastomosis that were enrolled in our randomized con-
trolled trial. In the straight anastomosis group, one had intra-op-
erative radiation therapy.

Clinical outcomes were reviewed by means of a patient’s
questionnaire regarding the frequency of bowel movement, history
of incontinence and urgency, any experiences of indiscrimination
between gas and stool, and incomplete evacuation, According to the
definition reported by Ikeuchi et al., [11] with minor modification,
incomplete evacuation was defined as the returning for second or
multiple evacuations within 15 min after leaving the toilet. Incon-
tinence was assessed objectively with Wexner’s continence grading
scale [12). Physiological outcomes were determined by ano-rectal
manometry (Andorfer AMS-400, Star Medical, Tokyo, Japan) with
station pull-through technique. A water perfusion polyvinyl cath-
cter with side holes and a tip hole of 0.8 mm (Star Medical, Tokyo,
Japan) was placed in the rectum 6 cm above the anal verge and was
withdrawn 1 cm at a time to measure the resting and anal canal
squeezing pressures. With 1 ml/s water infusion, rectal sensory
threshold was assessed at the point when the patient felt any sen-
sation, such as coldness or pressure in the rectum. When patients
had been given a low anastomosis, within index-finger reach (ap-
proximately 7 cm from the anal verge) a balloon was positioned in
the neo-rectum above the anastomosis. All J-pouch patients were

assegsed with this modality. Maximum tolerable volume was de-
termined when the patient felt unable to accept further water in-
fusion. Rectal and neo-rectal capacities were calculated by the
subtraction of the sensory threshold volume from the maximum
tolerable velume, as described previously [12). The duration of
manometric examination was approximately 30-40 min. Rectal
contractile activity was monitored for approximately 20-30 min.
For our study a contraction greater than 40 mmHg and lasting 20 s
or longer was defined as large contractions. These assessments of
clinical outcomes and physiological functions were performed on
the ward just after the patient’s admission and during the postop-
erative outpatient office visit 6-20 months {mean 12 months) after
straight anastomosis or colostomy closure with J-pouch cases.

Preoperative clinical parameters, manometric parameters before
and after operation, and operating parameters were examined by
univariate analysis so that we could identify predictive factors for
incomplete evacuation. In univariate analyses, numeric data were
analyzed by the Mann-Whitney U test for two groups comparison,
and preoperative and postoperative numeric values were compared
with Wilcoxon’s sum-rank test. Categorized data were analyzed by
Fisher’s exact test. Significant factors in the univariate analysis
were then included into the multivariate analysis. Logistic regres-
sion analysis (SPSS 11.0J, SPSS Japan, Tokyo, Japan) was used for
multivariate analysis. A P value less than 0.05 was considered as
significant.

Results

Although anastomosis level from the anal verge was
lower in the J-pouch group (6.5 cm vs 3.9 cm, P<0.03),
there was no significant difference between J-pouch and
straight reconstruction with regard to clinical and physi-
ological outcomes, To elucidate the possible causes of
incomplete evacuation, we compared clinical and physi-
ological parameters in patients with (the presence group)
and without (the absence group) incomplete evacuation
(Table 1). With regard to operating factors, incomplete
evacuation was significantly more frequent in the J-pouch
patients. Among early postoperative complications, anas-
tomotic stricture requiring bougie dilatation was signifi-
cantly higher in proportion in the presence group. Pre-
operative clinical and physiclogical parameters were not
different between the two groups, suggesting that none of
these factors was predictive of incomplete evacuation.

Postoperative clinical and physiological parameters are
shown in Table 2. In an-rectal manometry, the presence
group showed significantly decreased and smaller post-
operative maximum tolerable volume and neo-rectal ca-
pacity than did those examined preoperatively. Presence
of large contractions was more significantly frequent in
the presence group.

During these large contractions, patients had a strong
urge to have a bowel movement, even though the bailoon
in the neo-rectum was not expanded enough for the pa-
tient to feel that the rectum was full. A representative case
with incomplete evacuation showing large contractions is
shown in Fig_ L. In the neo-rectum, there were large con-
tractions greater than 40 mmHg lasting more than 20 s.
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Table 1 Patients’ background
and complication (NS not sig-
nificant, pts number of patients)

Parameter

Incomplete evacuation

Presence (12) Absence (25) P

Patients’ backgrounds
Age
Gender {male/female)

TNM tumor stage (T1/T2/T3) (pts)

Lymph node metastasis (pts)

Anastomosis level (=3 cm from the anal verge) (pts)
Mode of reconstruction, J-pouch (pts)

Postoperative complications
Anastomotic leak (pts)
Pelvic abscess (pts)
Anastomotic stricture (pts)

60 70 NS
9/3 17/8 NS
21218 0/3/22 NS
7 g NS
4 3 NS
6 7 P<0.05
3 1 NS
0 1 NS
4 0 P<0.05

Table 2 Postoperative clinical

: Parameter Incomplete evacuation

and manometric parameters. .

Values are means unless other- Presence (12)  Absence (25) P

wise specified. Parentheses in- -

dicates the range. NS not sig- Daily bowel movements (= 5/day) (pts) 8 7 P<0.05

nificant, p#s number of patients ~ Continence grading scale (Weiner's score, 0-20) 5 (0-13) 3 (0-16) NS
Indiscrimination between gas and stool (pts) 4 4 NS
Manometry
Mean resting pressure (mmHg) 26 (10-57) 28 (9-66) NS
Maximum resting pressure (mmHg) 35 (12-90) 35 (12-70) NS
Mean squeezing pressure (mmHg) 99 (21-158) 91 (5-163) NS
Maximum squeezing pressure (mmHg) 137 (26-290) 113 (10-206) NS
Length of high pressure zone (cm) - 3 (2-5) 3 (2-5) NS
Sensory threshold (ml) 13 (4-30) 19 (5-45) NS
Maximum tolerable volume (ml) 63" (28-120) 102 (40-220) P<0.05
Neo-rectal capacity (ml) 50° (16-102) 82 (31-185) P<0.035
The presence of large contractions (pts) 5 0 P<0.05

* Significantly decreased when compared with preoperative values

Pressure
(mmHg}
10
byt
Neo-rectum [\_r\_
0
160+

1 min
Anal canal (1) 7

o] i

Anal canal () |

1Y e——
i Time (min)

Fig. 1 The ano-rectal manometric findings of a representative case
with large contractions in the colonic J-pouch (arrows indicate
large contractions)

Univariate analysis revealed that five factors (recon-
struction with J-pouch, anastomotic stricture, postopera-
tive maximum tolerable volume, neo-rectal capacity, and
presence of large contractions) were significantly asso-
ciated with the presence of incomplete evacuation. By
logistic regression analysis, the presence of large con-
tractions (P=0.004, odds ratic 1.72, 95% CI 1.21-2.43),
postoperative maximum tolerable volume (P=0.009, odds
ratio 0.996, 95% CI 0.994-0.998) and anastomotic stric-
ture (P=0.019, odds ratio 1.61, 95% CI 1.10-2.36) were
significantly and independently associated with the pres-
ence of incomplete evacuation. Moreover, the presence of
large contractions was the most significant factor among
three parameters affecting the presence of incomplete
evacuation.

Discussion

In our study, risk factors for incomplete evacuation were
maximum tolerable volume, anastomotic stricture and
presence of large contractions. Previous randomized con-
trolled tdals [13-15] showed that colonic J-pouch re-
construction was superior to straight anastomosis from the
functional point of view. However, some patients com-
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plain of incomplete evacuation after J-pouch reconstruc-
tion, the incidence being 25%-46% [2-6]. Hida et al.
showed that a large pouch causes difficult or incomplete
evacuation [6] due to its position in the pelvic cavity [7],
and this would also result in the appearance of rectocele-
like prolapse {8]. We showed that maximum tolerable
volume was significantly smaller in the group of patients
with incomplete evacuation, even though several patients
underwent colonic J-pouch reconstruction. Although post-
operative compliance and distensibility were not assessed
in our study, smaller maximum tolerable volume may
lead to reduced pouch compliance and result in incom-
plete evacuation, which was shown in the previous ran-
domized trial [15]. The incidence of anastomotic stricture
ranged from 0% to 44% after straight anastomosis [16—
18] and from 0% to 7% after J-pouch reconstruction [18-
20]. However, previous studies did not discuss the rela-
tionship between anastomotic stricture and incomplete
evacuation. In our study, anastomosis stricture developed
in three of 13 (23%) J-pouch cases and in one of 24 (4%)
straight anastomosis cases, and all of them required
bougie dilatation. In this study, a significant association
between anastomotic stricture and incomplete evacuation
was elucidated. Motility abnormality, such as hyper-mo-
tility of the anal canal sphincter [21] or large contractions,
was also advocated as one of the contributing factors for
difficulties in postoperative evacuation. Romanos et al.
[9] reported that ambulatory manometric examination
showed large contractions in ten of 12 colonic J-pouch
patients. Of these ten patients, seven complained of in-
complete evacuation. In our study, large contractions
were recognized in one of 24 (4%) straight anastomosis

cases and in four of 13 (36%) J-pouch cases. The inci-
dence of large contractions was significantly higher in J-
pouch cases than in straight anastomosis cases. On the
other hand, Ho et al. [14] reported that eight of 20 (40%)
patients with a J-pouch had incomplete evacuation, but
none of them showed large contractions, even during a 4-
h examination, and concluded that large contraction was
not associated with incomplete evacuation. Precise rea-
sons for these conflicting results have not yet been de-
termined, During these large contractions, patients had a
strong urge to have a bowel movement, even though the
balloon in the neo-rectum was not fully expanded. These
results suggested that large contractions may be a cause of
incomplete evacuation. The precise mechanism of large
contractions has not been clarified. Romanos et al. [9]
speculated that the:presence of residual pouch contents,
gradual pouch filling or a primary abnormality of a mal-
functioning pouch may contribute to large contractions.
We speculate that these large contractions may frequently
occur from the simultaneous contraction in the J-shape of
the neo-rectum. Further imaging studies are needed to
reach conclusions on this point.

Using multivariate analysis, we showed, for the first
time, that among clinical and functional parameters, large
contractions may contribute most significantly to post-
operative incomplete evacuation in the early postopera-
tive period. However, this study is still a preliminary one,
and the implication of this phenomenon in the late post-
operative period remains to be elucidated. Further long-
term follow-up and larger numbers of patients are war-
ranted.
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