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Abstract

AIM

To evaluate the morphology of the colon in patients
with irritable bowel syndrome (IBS) by using computed
tomography colonography (CTC).

METHODS

Twelve patients with diarrhea type IBS (IBS-D), 13
patients with constipation type IBS (IBS-C), 12 patients
with functional constipation (FC) and 14 control patients
underwent colonoscopy following CTC. The lengths of
the rectosigmoid colon, transverse colon and the total
colon were measured. The diameters of the rectum,
sigmoid colon, descending colon, transverse colon, and
ascending colon were measured.

RESULTS

The mean length of the total colon was 156.5 cm in
group C, 158.9 cm in group IBS-D, 172.0 cm in group
IBS-C, and 188.8 cm in group FC. The total colon in
group FC was significantly longer than that in group C
(P < 0.05). The mean length of the rectosigmoid colon
was 56.2 cm, 55.9 cm, 63.6cm, and 77.4 cm (NS).
The mean length of the transverse colon was 49.9 cm,
43.1 cm, 57.0 cm, and 55.0 cm. The transverse colon
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in group IBS-D was significantly shorter than that in
group IBS-C (P < 0.01) and that in group FC (P = 0.02).
The mean diameter of the sigmoid colon was 4.0 cm, 3.3
cm, 4.2 cm, and 4.3 cm (NS). The mean diameter of
the descending colon was 3.6 cm, 3.1 cm, 3.8 cm, and
4.3 cm. The descending colon diameter in group IBS-D
was significantly less than that in group IBS-C (P = 0.03)
and that in group FC (P < 0.001). The descending
colon diameter in group FC was significantly greater
than that in group C (P = 0.04). The mean diameter of
the transverse colon was 4.4 cm, 3.3 cm, 4.2 cm, and
5.0 cm (NS).

CONCLUSION
CT colonography might contribute the clarification of
subtypes of IBS.

Key words: Constipation; Irritable bowel syndrome;
Computed tomography colonography

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We report the morphology difference between
diarrhea type IBS (IBS-D) and constipation type IBS
(IBS-C). 12 patients with IBS-D, 13 patients with
IBS-C, 12 patients with functional constipation (FC)
and 14 control patients underwent colonoscopy
following computed tomography colonography (CTC).
The lengths and the diameters of the colon were
measured. The rectosigmoid colon and transverse
colon in IBS-D are shorter than that in IBS-C and FC.
The sigmoid colon and descending colon in IBS-D has a
diameter smaller than that in IBS-C and FC. The colonic
morphology in IBS-D might be different from that in
IBS-C and FC. CTC might contribute the clarification of
IBS.

Ohgo H, Imaeda H, Yamaoka M, Yoneno K, Hosoe N, Mizukami
T, Nakamoto H. Irritable bowel syndrome evaluation using
computed tomography colonography. World J Gastroenterol
2016; 22(42): 9394-9399 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v22/i42/9394.htm DOI: http://dx.doi.
org/10.3748/wjg.v22.i142.9394

INTRODUCTION

Irritable bowel syndrome (IBS), one of the most com-
mon gastrointestinal (GI) disorders in the world, is
characterized by abdominal pain, discomfort, bloating,
and disturbed defecation'™?. It has four types: IBS
with diarrhea (IBS-D), IBS with pain or discomfort and
predominant constipation (IBS-C), mixed IBS (IBS-M),
and unsubtyped IBS (IBS-U). IBS is very common, with
a prevalence of 10%-20% in the world™. In Japan,
there are approximately 6%-17% of patients with
1BS™.

Because IBS lacks characteristic imaging features
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and has no diagnostic biomarkers, symptom-based
criteria (Rome TI) are recommended for its diagnosis™?.
IBS is a prototypic functional GI disorder generally
accompanied by visceral hypersensitivity, increased gut
reactivity, and altered central processing in response
to various stressors®®, Its features are affected by
psychosocial stress, infection, gut microbiota and by
the patient’s genetics, gender, age, society, culture and
perspective’ ™,

Computed tomographic colonography (CTC), similar
to colonoscopy but less invasive, is an examination
procedure developed for detecting colonic adenomatous
lesions™* ¥, Both colonoscopy and CTC examine the
full length of the colon, and their use in screening
would be expected to result in colorectal cancer (CRC)-
related mortality rates lower than those obtained using
sigmoidoscopy or stool-based tests. For CRC and large
precursor adenomas (= 10 mm), the sensitivity of CTC
is comparable with that of colonoscopy. Not only colonic
adenomatous lesions but also colonic morphology is
able to be examined by using CTC. However, there is a
paucity of information regarding the appropriate use of
abdominal imaging in patients with IBS, and few studies
have investigated typical diagnostic yields in them!*,
Moreover, the diagnostic threshold of each IBS subtype
has not been reported before.

The aim of this study was to retrospectively evaluate
the GI tract morphology revealed using CTC in patients
with IBS.

MATERIALS AND METHODS

Twelve patients with IBS-D (group IBS-D), 13 patients
with IBS-C (group IBS-C), 13 patients with functional
constipation (group FC), and 14 patients with colonic
polyps and without abnormal defecation (control group
C) were enrolled in this study at Saitama Medical
University from May 2012 to February 2016. Patients
underwent CTC soon after colonoscopy.
Preexamination preparation included a clear-
liquid diet the day prior to examination and 75 mg of
Laxoberon after dinner of the day prior to examina-
tion. In addition to fasting (12 h) before colonoscopy,
patients underwent a standardized bowel preparation
protocol using 244 g of Moviprep or 137 g of Niflec
(EA Paharma Co., Japan). During the examination
the patients first underwent colonoscopy with CO:
insufflation (PCFQ260, PCFQ260AZ, or PCFH290,
Olympus Medical Science Corp., Japan) using intra-
muscular injection of 20 mg butylscopolamine or 1
mg of glucagon. Colonoscopy was performed by three
endoscopists, and as much intracolonic fluid as possible
was suctioned during withdrawal of the colonoscope.
Next, soon after colonoscopy, patients underwent
CTC. The CTC examination entailed insertion of a
small flexible rectal catheter with colonic distension
produced by an automated CO: insufflator (20 mmHg,
PROTOCO2L, Eidia Co., Japan) immediately before
the scan. Single-breath-hold multidetector supine and
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Table 1 Clinical characteristics of patients

Group C  Group IBS-D  Group IBS-C  Group FC

Male/female 6/8 10/2 6/7 7/5
Mean age 64 60 61 70

IBS-D: Diarrhea type IBS; IBS-C: Constipation type IBS; FC: Functional
constipation; IBS: Irritable bowel syndrome.

prone CT images were obtained using a 128-channel
scanner (Siemens SOMATOM Definition Flash; Siemens
Healthineers, Japan). Each image was acquired using
0.75-mm slice collimation, 1-mm reconstruction slice
thickness and reconstruction increment, 120 kVp and
80 mAs after the subject had received an intramuscular
injection of 20 mg butylscopolamine.

The lengths of the entire colon, rectosigmoid colon
and transverse colon were measured, as the diameters
of the rectum, sigmoid colon, descending colon, tran-
sverse colon and ascending colon were measured.

The study protocol was in accordance with the
tenets of the revised Declaration of Helsinki (1989) and
was approved by the institutional review board at our
institutions. Written informed consent was obtained
from all the patients.

Statistical analysis

The statistical significance of length and diameter
differences was evaluated, by analysis of variance
with Scheffe’s method of multiple comparison, using
SPSS software, version 17 (SPSS Inc., Chicago, IL). All
probability values calculated in this analysis were one-
sided sided, and P < 0.05 was considered significant.

RESULTS

Six male and 8 female patients were enrolled in group C,
10 male and 2 female patients were enrolled in group
IBS-D, 6 male and 7 female patients were enrolled in
group IBS-C, and 7 male and 5 female patients were
enrolled in group FC. The mean age was 64 in group
C, 60 in group IBS-D, 61 in group IBS-C and 70 in
group FC (Table 1). Examples of CTC findings in IBS-D,
IBS-C, and FC patients are shown in Figure 1.

The mean length of the total colon was 156.5 cm in
group C, 158.9 cm in group IBS-D, 172.0 cm in group
IBS-C, and 188.8cm in group FC (Figure 2A). The total
colon in group FC was significantly longer than that
in group C (P < 0.05), and the total colon in group
FC tended to be longer than that in group IBS-D (P =
0.07). The mean length of the rectosigmoid colon was
56.2 cm in group C, 55.9 cm in group IBS-D, 63.6 cm
in group IBS-C, and 77.4 cm in group FC (Figure 2B).
The rectosigmoid colon length in group FC tended to
be greater than that in group C (P = 0.08) and that
in group IBS-D (P = 0.07). The mean length of the
transverse colon was 49.9 cm in group C, 43.1 cm in
group IBS-D, 57.0 cm in group IBS-C, and 55.0 cm in
group FC (Figure 2C). The transverse colon in group
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IBS-D was significantly shorter than that in group
IBS-C (P < 0.01) and that in group FC (P = 0.02).

The mean diameter of the rectum was 6.0 cm
in group C, 5.4 cm in group IBS-D, 5.8 cm in group
IBS-C, and 6.0 cm in group FC. There was no significant
difference between the rectum diameters in any two of
these groups. The mean diameter of the sigmoid colon
was 4.0 cm in group C, 3.3 cm in group IBS-D, 4.2 cm
in group IBS-C, and 4.3 cm in group FC (Figure 3A).
The sigmoid colon diameter in group IBS-D tended
to be less than that in group IBS-C (P = 0.13) and
that in group FC (P = 0.07). The mean diameter of
the descending colon was 3.6 cm in group C, 3.1 cm
in group IBS-D, 3.8cm in group IBS-C, and 4.3 cm in
group FC (Figure 3B). The descending colon diameter
in group IBS-D was significantly less than that in group
IBS-C (P = 0.03) and that in group FC (P < 0.001). The
descending colon diameter in group FC was significantly
greater than that in group C (P = 0.04). The mean
diameter of the transverse colon was 4.4 cm in group
C, 3.3 cm in group IBS-D, 4.2 cm in group IBS-C, and
5.0 cm in group FC (Figure 3C). The transverse colon
diameter in group IBS-D tended to be less than that
in group FC (P = 0.08). The mean diameter of the
ascending colon was 5.4 cm in group C, 5.8 cm in group
IBS-D, 5.7 cm in group IBS-C, and 6.0 cm in group FC.
None of these diameters differed significantly from any
of the others.

DISCUSSION

IBS is a disease based on symptoms: abdominal
pain, discomfort and abnormal defecation. IBS is
not associated with serious GI diseases such as
inflammatory bowel disease, infectious enterocolitis,
diverticulitis, and colonic cancer. Ba enema or CTC
shows no remarkable findings. Therefore, The Rome
criteria were developed as a method to diagnose
functional digestive disorders including IBS of FC
without the need to subject the patients to invasive,
expensive tests or procedurest’!. The diagnosis of IBS
is subtyped by the predominant stool pattern: IBS-D,
IBS-C, IBS-M, or IBS-U. If a patient meets criteria for
IBS-C or D or FC, they should not require colonoscopy
or CTC to evaluate the colonic morphology or mucosa.
However, several factors are related to IBS - such as
psychosocial stress, infection, gut microbiota”**! but
it is not certain that the causes of each subtype are
the same and that each subtype is the same disease.
Few studies have investigated typical diagnostic yields
using abdominal imagings in IBS patients™™. In this
study the morphology of the colon was examined
in IBS-D patients and IBS-C patients, FC patients
and control patients. The transverse colon in IBS-D
patients was significantly shorter than that in IBS-C
patients and FC patients, and the length of the
rectosigmoid colon in IBS-D patients tended to be less
than that of the rectosigmoid colon in IBS-C patients
and FC patients. The diameter of the descending colon
in IBS-D patients was significantly smaller than that
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Figure 1 Computed tomography colonography. A: Typical diarrhea type IBS; B: Typical constipation type IBS; C: Typical functional constipation; IBS: Irritable
bowel syndrome.

A B C
(cm)
70.00 | d &
(cm
300.00 |
(cm) 60.00 -
250.00 - . 125.00 |-
50.00 -
200.00 - ; 100.00 -
L 40.00 -
150,00 - + + 75.00
100.00 - 50.00 30.00 -
50.00 | | | ! 25001 | | | | 20.00 [ ! ! ! !
Control IBS-D IBS-C  FC Control IBS-D IBS-C  FC Control  IBS-D  IBS-C FC

Figure 2 Length. A: total colon, °P < 0.05 vs control; B: Rectosigmoid colon; C: Transverse colon, °P < 0.05 vs IBS-D, °P < 0.01 vs IBS-D. IBS-D: Diarrhea type IBS;
IBS-C: Constipation type IBS; FC: Functional constipation; IBS: Irritable bowel syndrome.
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Figure 3 Diameter. A: Sigmoid colon; B: Descending colon, °P < 0.05 vs IBS-D, °P < 0.001 vs IBS-D; C: Transverse colon. IBS-D: Diarrhea type IBS; IBS-C:
Constipation type IBS; FC: Functional constipation; IBS: Irritable bowel syndrome.
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of the descending colon in IBS-C and FC patients.
The diameter of the sigmoid colon in IBS-D patients
tended to be smaller than that of the descending colon
in IBS-C and FC patients. According to these data,
the rectosigmoid colon and transverse colon in IBS-D
patients are shorter than that in IBS-C patients and FC
patients and the sigmoid colon and descending colon
in IBS-D patients has a diameter smaller than that in
IBS-C patients and FC patients. The colon morphology
in IBS-D might be different from that in IBS-C and FC.
On the other hand, neither the length nor diameter of
the colon in IBS-C patients differs significantly from that
of the colon in FC patients. Therefore, it is supposed
that IBS-C and FC are both characterized by a longer
and thicker colon.

Many IBS patients have a lowered threshold to pain
or discomfort during the rectosigmoid distention™.
IBS patients experience as painful, rectal sensations
that healthy people would regard as nonpainful: this
is thought to be part of their hypersensitivity to bodily
sensations. A lower tolerance of rectal distension would
be expected to be associated with nhumerous bodily
symptoms and more general psychological distress.
In our data, IBS-D patients had smaller diameter in
the sigmoid colon and descending colon and had a
shorter rectosigmoid colon, which might mean they
had a lower threshold for pain or discomfort occurring
with rectosigmoid distention. However, IBS-C patients
also have a lowered threshold for pain or discomfort
occurring during rectosigmoid distention, and in this
respect they are different from FC patients. The
threshold for pain or discomfort during rectosigmoid
distention in IBS-D patients might be lower than that
in IBS-C patients, but data needed for comparing
between IBS-D and IBS-C with regard to the threshold
for pain or discomfort during rectosigmoid distention
has not been reported yet.

The study by Heredia et al'”! showed that elongation
of colon longitudinal muscle results in slow colonic
transit in mice and presents a nhew mechanism of
association of elongated colon and poor motility.
Colonic elongation was reported as a possible under-
lying cause for slow colonic transit as observed with
experimental stretching of the colon. Their study
showed that elongation of the longitudinal muscle
triggers inhibition of the colonic migrating motor
complex (CMMCQ), resulting in slow colonic transit.
Heredia et a/*® also reported in animal study that
partial outlet obstruction caused an elongated impacted
large bowel, slowed transit and CMMC. In human,
slow colonic transit occurs in patients with chronic
constipation and is known as slow transit constipation
(STO)™!, Southwell reported that many patients with
STC have an elongated transverse colon and elongated
colon often occurs in patients with constipation™. Yik
et al®" reported that transverse colon elongation is
more common whereas sigmoid colon elongation is
not more common in anorectal retention and colonic
elongation may be the cause or the result of the
underlying slow transit.
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Mizukami et al**** reported that abnormal colon

morphology is common in IBS patients, and it seems
to cause disorders related to defecation. Bowel
morphology might be a potentially influential factor
on GI symptoms. In our study, the GI morphology of
IBS-D is different from that in IBS-C. IBS-D and IBS-C
are classified as the same disease symptomatically
(abdominal pain with abnormal bowel movement),
but, pathophysiologic findings in IBS-D might be
different from that in IBS-C. The morphology difference
between IBS-D and IBS-C might be one of several
causes of IBS. On the other hand, it is also supposed
to have arisen from just the results affected by IBS
symptoms.

There were several limitations in this study. Two
are that it was a retrospective study and the sample
size was small. We need to accumulate more clinical
data in a prospective study, and a multicenter trial
is necessary. Also needs is a control group without
colonic polyps and abnormal bowel movements. In our
study, colonic morphology in IBS-D and IBS-C were
evaluated. The evaluation of colonic morphology not
only in IBS-D and IBS-C but also in IBS-M and IBS-U
is necessary. The threshold for pain or discomfort
during rectosigmoid distention will to be measured in
IBS-D patients and IBS-C patients in order to clarify
the difference of pathophysiology.

In conclusion, CT colonography might contribute
the clarification of subtypes of IBS according to the
different morphological findings.
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