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ABSTRACT

Background: Patients who are diagnosed with refractory chronic constipation that cannot be
managed with maximal nonsurgical treatment may be considered for total colectomy with 
ileorectal anastomosis (TCIRA). However, the indications for determining a patient’s 
suitability for TCIRA remain unclear.
Methods: From December 2019 to September 2023, nineteen patients experiencing 
refractory chronic constipation who were selected for treatment with TCIRA according to our
modified indications were retrospectively enrolled in this study. The medical records of and
the original questionnaires administered to all patients were reviewed. The modified 
indications included a diagnosis of chronic constipation according to the Rome IV criteria;
prior long-term management with maximal nonsurgical treatments, and a dilated, filled 
colon occupying the abdomen, resulting in frozen abdomen, as observed on computed
tomography. We elected to perform TCIRA following the confirmation of frozen abdomen-
induced organ disorders such as restrictive ventilatory defects, renal failure, and cardiac 
disturbance or body weight loss (body mass index less than 16 kg/m2) due to severe appetite
loss. 
Results: According to the original questionnaires administered to all patients, eighteen (95%)
patients were happy to have had undergone TCIRA, and 15 (79%) patients indicated
improvements in their quality of life since the procedure. Medication use; stool frequency;
stool form; bloating; abdominal pain; and appetite after the surgery were significantly
improved compared with presurgical measurements. Eleven (58%) patients obtained body
weight gain after the surgery.
Conclusions: Our results suggest that the modified indications for performing TCIRA are
acceptable for selecting patients with refractory chronic constipation who require surgery.
Keywords: refractory chronic constipation, total colectomy, ileorectal anastomosis
frozen abdomen

INTRODUCTIONINTRODUCTION

Constipation is a common gastrointestinal condition that is easily treated 
in most cases; however, a small group of patients with severe constipation 
continue to experience substantial symptoms despite maximal nonsurgical 
treatment (1). Surgery can successfully alleviate the symptoms of constipation;
among the available surgical options, total colectomy with ileorectal anastomosis
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(TCIRA) is the gold standard for patients with refractory
chronic constipation (1­4) and is widely accepted for
patients suffering from refractory chronic constipation
worldwide. However, because refractory chronic 
constipation has a variety of manifestations, such as
colonic inertia, the indications for determining whether
these patients should undergo TCIRA remain unclear.
Therefore, we have continued to perform TCIRA for
patients with refractory chronic constipation according
to our modified indications established in 2019. There
are no reports on the long­term outcomes of patients
suffering from refractory chronic constipation who
have been managed with TCIRA in Japan. The current
retrospective study aimed to elucidate the validity of
the modified indications for performing TCIRA for
patients with refractory chronic constipation at our
institution.

METHODSMETHODS

The Ethics Committee for Biomedical Research of
the National Hospital Organization Nishisaitama­chuo
National Hospital Review Board approved the study
protocol (2024­27), and all patients or their family
members provided written informed consent for the
use of their data. From December 2019 to September
2023, nineteen patients with refractory chronic 
constipation who underwent TCIRA according to our
modified indications and through our original surgical
procedure (3,4) by a single surgeon, (H. K.) were retro­
spectively included in this study. The medical records 
of and the original questionnaires administered to all
patients were reviewed. The questionnaires, distributed
to the patients more than one year after TCIRA, 
consisted of the following items: satisfaction with the

surgery; quality of life changes since the surgery; body
weight gain after the surgery; medication use after the
surgery; stool frequency changes after the surgery;
stool form changes after the surgery; bloating changes
after the surgery; abdominal pain changes after the 
surgery; and appetite changes after the surgery 
(supplementary material). To evaluate the impact of
TCIRA on those nine factors, we used the original 
questionnaires instead of the 36­item short form of the
Medical Outcome Study Questionnaire (SF­36),
Constipation Scoring System (CSS), and Patient
Assessment of Constipation Quality of Life
Questionnaire (PAC­QOL).

Indications for TCIRA

The indicators for TCIRA used in our institution
include a diagnosis of chronic constipation according to
the Rome IV criteria (5); previous management with
long­term maximal nonsurgical treatments; and 
occupation of the abdominal cavity by a dilated, full
colon in a manner similar to frozen abdomen, as 
confirmed by abdominal computed tomography (CT).
Frozen abdomen is characterized by the persistent loss
of natural free spaces between intraabdominal organs
and compartmental structures such as the anterior
abdominal wall, the retroperitoneal space, the pelvic
cavity, and the diaphragm (fig. 1). We elected to 
perform TCIRA following confirmation of frozen
abdomen­induced organ disorders, such as restrictive
ventilatory defects (6), renal failure (7), and cardiac 
disturbance (8), or body weight loss (body mass index
(BMI) less than 16 kg/m2) due to severe appetite loss
(9). Patients who had gastric outlet obstruction and/or
pelvic outlet obstruction were excluded.

Figure 1 - The abdominal CT is shown
'frozen abdomen'.
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Statistical Analysis

Continuous variables are expressed as the means
and ranges. The Wilcoxon rank­sum test was used to
compare the continuous variables, and the χ2 test was
used to compare categorical data. A p value of less than
0.05 was used to indicate statistical significance. All the
data were analyzed with the Statistical Package for
Social Sciences (SPSS) 24.0 (IBM SPSS, Tokyo, Japan).

RESULTSRESULTS

Clinical Patient Characteristics (table 1)

The mean age of the nineteen patients, including
three males and sixteen females, was 51.3 (22­75)
years, and the mean BMI was 20.0 (14­25) kg/m2. All
patients who were referred from other institutions did
not have gastric outlet obstruction and/or pelvic outlet
obstruction. Regarding the surgical indications, twelve
(63%) patients were due to restrictive ventilatory
defects, six (32%) patients were due to body weight
loss, and the remainder one (5%) patients underwent
TCIRA due to renal failure. Eleven (58%) patients 
reported body weight gain after the surgery. With
respect to early postoperative complications, five (26%)
patients had severe diarrhea. Postoperative hospital
stay was 14.6 (8­22) days. With respect to late post­
operative complications, one patient who underwent

gastrojejunostomy as the second surgery experienced
gastric outlet obstruction, and one patient who 
underwent adhesiotomy as the second surgery 
experienced bowel obstruction more than one year
after surgery. The mean interval between TCIRA and
the survey was 3.4 (1.35.1) years.

Comparison of Clinical Manifestations
Between Before and After Surgery (table 2)

Six (32%) patients reported wanting to defecate
every day and received linaclotide (10) after the 
surgery. However, these patients ultimately developed
diarrhea within 3 hours after drug administration.
Sixteen (84%) patients could defecate every day after
the surgery, while no patients could defecate every day
before the surgery. Seventeen (89%) patients could
defecate mushy stool after the surgery, while all
patients defecated hard solid stool before the surgery.
Two (11%) patients felt no bloating after the surgery,
whereas seventeen (89%) patients felt bloating before
the surgery. However, seventeen (89%) patients 
continued experiencing bloating sometimes, often or
always after the surgery. Four (21%) patients felt no
abdominal pain after the surgery, whereas seven (37%)
patients always felt abdominal pain before the surgery.
However, fifteen (79%) patients continued experiencing
abdominal pain sometimes, often or always after the
surgery. Eleven (58%) patients increased in appetite
after the surgery, whereas all patients associated with
anorexia before the surgery. All nine of these factors
after the surgery were significantly improved compared
with presurgical measurements.

Correlation Between Bloating 
and Abdominal pain (fig. 2)

There was a strong correlation between bloating
and abdominal pain (0.705).

Satisfaction with TCIRA (fig. 3)

Sixteen patients felt very happy to have had surgery,
and 2 patients felt somewhat happy to have had 
surgery. Therefore, 18 (95%) of nineteen patients felt at
least somewhat happy to have had TCIRA. Eleven
patients reported highly improved quality of life since
the surgery, while 4 patients reported somewhat
improved quality of life since the surgery. Therefore, 15
(79%) of all patients reported at least somewhat
improved quality of life following TCIRA.

Characteristic n=19

Mean age (range), years 51.3 (22 - 75)

Gender, n (%)
Male 3 (16)
Female 16 (84)

Body mass index before surgery (range), kg/㎡ 20.0 (14 - 25)

Surgical indications
Restrictive ventilatory defects 12 (63)
Body weight loss 6 (32)
Renal failure 1 (5)

Body weight gain after surgery, n(%) 11 (58)

Early postoperative complications, n(%)
Leakage 0 (0)
Ileus 0 (0)
Diarrhea 5 (26)

Postoperative hospital stay, days 14.6 (8 - 22)

Late postoperative complications, n(%)
Gastric outlet obstruction 1 (5)
Bowel obstruction 1 (5)
Pelvic outlet obstruction 0 (0)

The mean interval between TCIRA and the survey, years 3.4 (1.3-5.1)

The data are presented as mean (range) or as n (%).

Table 1 - Clinical patient characteristics
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DISCUSSIONDISCUSSION

TCIRA is the most effective and widely used 
surgical procedure for patients with refractory chronic
constipation who fail to respond to maximal non­
surgical treatment (11­13). However, the indicators for
performing TCIRA for patients with refractory chronic
constipation remain unclear. Previously, stimulant 
laxatives were considered the most effective 
therapeutic substances for patients with chronic 
constipation. In Japan, six new therapeutic drugs,

including lubiprostone (14), linaclotide (10), and 
elobixibat (15), have been released since 2012 for
patients with chronic constipation. Since then, 
however, the treatment strategy for patients with
chronic constipation has changed drastically. As
patients with chronic constipation have typically been
managed with long­term maximal nonsurgical 
treatments involving the use of new therapeutic drugs,
their colons have remained full and dilated, occupying
the abdominal cavity in a manner similar to frozen
abdomen, as confirmed by abdominal CT.

Table 2 - Comparison of clinical manifestations
between before and after surgery

Description Before surgery After surgery p-Value

Medication
Present 19 (100) 6 (32)
Absent 0 (0) 13 (68)

Frequency of defecation < 0.01
Every day 0 (0) 16 (84)
Once in two days 0 (0) 2 (11)
Once in three days 2 (11) 1 (5)
Once in more than four days 17 (89) 0 (0)

Stool form < 0.01
Hard solid stool 19 (100) 0 (0)
Mushy stool 0 (0) 17 (89)
Diarrhea 0 (0) 2 (11)

Bloating < 0.01
Not at all 0 (0) 2 (11)
Sometimes 0 (0) 11 (58)
Often 2 (11) 3 (16)
Always 17 (89) 3 (16)

Abdominal pain < 0.01
Not at all 0 (0) 4 (21)
Sometimes 0 (0) 12 (63)
Often 12 (63) 1 (5)
Always 7 (37) 2 (11)

Appitite < 0.01
Well 0 (0) 11 (58)
Moderate 0 (0) 8 (42)
Poor 19 (100) 0 (0)

The data are presented as n (%).

Figure 2 - Correlation between bloating and abdominal pain
The correlation coefficient between the two factors was estimated 0.705.

Figure 3 - Satisfaction with TCIRA 
The bar graphs demonstrate the rates of all patients with happy to have

had surgery or life improved since surgery.
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Consequently, in our institution, we have elected to
perform TCIRA following confirmation of frozen
abdomen­induced organ disorders, such as restrictive
ventilatory defects, renal failure, and cardiac 
disturbance, or body weight loss (BMI less than 
16 kg/m2) due to severe appetite loss. These criteria for
performing TCIRA are easier to understand than 
conventional criteria.

In this study, 95% of the patients felt at least some­
what happy to have had TCIRA. In addition, 79% of the
patients had experienced at least somewhat improved
quality of life since TCIRA. The satisfaction rate of all
patients who received TCIRA was extremely high, 
consistent with previous reports (16­20). Additionally,
medication use; stool frequency; stool form; bloating;
abdominal pain; and appetite significantly improved
after the surgery. Eleven (58%) patients reported body
weight gain after the surgery. However, 89% of the
patients reported experiencing at least some bloating
after surgery, while 79% of the patients reported expe­
riencing at least some abdominal pain postoperatively.
Neither of these symptoms disrupted the patients’ daily
activities. Previously published studies have reported
that symptoms of bloating and abdominal pain 
frequently persist following surgery (21,22). The high
satisfaction rates may be due to the relief that the
patients experienced from their long­term refractory
chronic constipation following TCIRA.

On the other hand, there was a strong relationship
between bloating and abdominal pain after the surgery
according to the questionnaire responses, with a corre­
lation coefficient of 0.705. Patients with refractory
chronic constipation tend not to consider bloating and
abdominal pain to be different events. Abdominal pain
may result from bloating, such as that which occurs in
irritable bowel syndrome, and these events may not be
improved by only surgical procedures such as TCIRA.

A recent review demonstrated that individual 
studies on the effectiveness of TCIRA may yield varying
results; however, the satisfaction rates of patients who
received TCIRA were extremely high despite differences
in functional outcomes, including frequent continua­
tion of pain and bloating symptoms and the possibility
of very poor functional outcomes (16­20).

CONCLUSIONCONCLUSION

Despite potential limitations, our experience 
suggests that our original indications for performing
TCIRA are acceptable for selecting patients with 
refractory STC who require surgery.
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Supplementary Material

Postoperative Questionnaire

Name: Date:

Body weight before the surgery: kg Current Body weight: kg

Medication before the surgery:

Medication after the surgery:

1. Stool frequency before the surgery
□ Every day □ Once in two days □ Once in three days □ Once in more than four days

2. Stool frequency after the surgery
□ Every day □ Once in two days □ Once in three days □ Once in more than four days

3. Stool form before the surgery
□ Hard solid stool □ Mushy stool □ Diarrhea □ Others

4. Stool form after the surgery
□ Hard solid stool □ Mushy stool □ Diarrhea □ Others

5. Do you have any bloating before the surgery？
□ Not at all □ Sometimes □ Often □ Always

6. Do you have any bloating after the surgery？
□ Not at all □ Sometimes □ Often □ Always

7. Do you have any abdominal pain before the surgery？
□ Not at all □ Sometimes □ Often □ Always

8. Do you have any abdominal pain after the surgery？
□ Not at all □ Sometimes □ Often □ Always

9. Appetite before the surgery
□ Well □ Moderate □ Poor □ Others

10. Appetite after the surgery
□ Well □ Moderate □ Poor □ Others

11. How do you feel your life improvement since the surgery？
□ Very □ Somewhat □ Undecided □ Not really □ Not at all

12. Have you been satisfied with the surgery ？
□ Very □ Somewhat □ Undecided □ Not really □ Not at all


