Table 1. Diagnostic criteria for CIPO proposed by the Research Group of the Ministry of
Health, Labour and Welfare ' '

Definition of chronic intestinal pseudo-obstruction (CIPO)
Chronic bowel obstruction not explained by structural abnormalities
Criteria for chronic intestinal pseudo-obstruction (CIPO)
Must include all of the following four points:
1. Onset of one or more symptoms of bowel obstruction* at least 6 months prior to the diagnosis
AND
2. One or both of the following for the previous 12 weeks
a. Abdominal bloating
b. Abdominal pain
AND
3. Dilatation and/or air-fluid level of the intestine on abdominal X-ray, echo and/or CT imaging
AND
4. No evidence of structural disease (including by upper and lower gastrointestinal endoscopy,
computed tomography, barium enema, and small-bowel fbllow-through) that could explain the
dilatation and/or air-fluid level of the intestine
* Symptoms of bowel obstruction include: abdominal pain, nausea, vomiting, abdominal
bloating, abdominal fullness, lack of gas and/or passing gas . '
Important Notice k
1. Congenital and/or onset under 15 years old must be excluded. Only adult onset is included
2. Surgical history, except surgery for CIPO, within the 6 months prior to the diagnosis must be
excluded to rule out Ogilvie syndrome
3. To define CIPO at two levels: primary CIPO or secondary CIPO. Primary CIPO consists of
three types: the myogenic type, neurogenic type and idiopathic type. Secondary CIPO
consists of two types: the systemic sclerosis (SSc) type and unclassified type
4. Family accumulation may exist
Neuropathy such as problems with urination may exist

6. Some psychosocial disorder may be present
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Table 2. Patient questionnaire sent to 378 institutions belonging to the JSGE

I. Patient information
Sex : Male Female

Age(y.0): -l14 15-19  20-29  30-39 40-49 50-59 60-69 70-79 80-

I Clinical presentations at the first hospital visit
Abdominal pain

for the previous 12 weeks : Yes No
Vomiting

for the previous 12 weeks : Yes No

Abdominal bloating

for the previous 12 weeks : Yes No

Dilatation of the bowels on

Radiological Imagings : Yes No
Disease duration : More than 6 months Within 6 months
Type of CIPO : Primary Secondary
If secondary CIPO : Secondary to SSc Secondary to others

1L Treatment
Selected method of treatment :  Diet Medication ~ Surgery Others No treatment

Mosapride Erythromy Pantothenic Metocloprami ~ Sulpiride

Medication drugs : Domperid  Daikenchuto** Somatostatin  Kanamy  Metronidaz
Multiple answers allowed ~ Polymixin  Probiotics Itoprid  Calcium polycarbophil
‘ Magnesium Other laxatives  Loperamide  Albumin tannate
Dimethico ~ PPI H2RA Mucosal protective drugs

Note: * Mosapride is the 5-HT4 réceptor agonist. ** Daikenchuto is the Herbal medicine.
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Table 3. Disease type of a total of 160 CIPO cases

Classification of CIPO Case (%)
1) Primary CIPO 117 (73.1)
2) Secondary CIPO 41 (25.6)
a) SSc 23 (56.1)
b) Non-SSc 18 (43.9)
DM 4(9.8)
MCTD 3(7.3)
SjS 1(2.4)
Amyloidosis 2(4.9)
Others 8(19.5)
3) Unknown 2 (1.3)

Note: SSc; Systemic sclerosis, DM; Dermatomyositis,

MCTD; Mixed-connective tissue disease, SjS; Sjégren syndrome

Table 4. Clinical presentations at the first hospital visit [n=160]

Clinical presentations Cases (%)

Clinical symptoms Yes No Unknown

Abdominal pain 107 (66.9) 53 (33.1) 0.(0)

Vomiting 81 (50.6) 79 (49.4) 0(0)

Abdominal bloating 156 (97.5) 4(2.5) 0.(0)

Abdominal pain and/or bloating 157 (98.1) 3(1.9) 0 (0)
Radiolegical imaging findings Yes No Unknown

Dilatation and/or air-fluid level of the bowel 154 (96.2) 3(1.9) 3(1.9)
Disease duration More than 6 months  Within 6 months Unknown

141 (88.1) 16 (10.0) 3(1.9)

The number (%) of the CIPO cases that fulfilled all the diagnostic criteria, including abdominal pain
and/or bloating, and dilatation and/or air-fluid level of the bowel, and disease duration of more than

6 months, was 138 (86.3).

— 117 —



Table 5. Selected method of treatment [n=160]

Treatment

Medication
Diet
Surgery
Others
Home parenteral nutrition
Endoscopic decompression
Ileus tube placement
Enema

No treatment

Cases (%)

135 (84.4)
107 (67.1)
36 (22.5)
46 (28.8)
33 (20.6)
4(2.5)
2(1.3)
1 (0.6)
1 (0.6)

Table 6. Medication drugs used for treatment [n=160]

Drugs Case (%) Drugs Case (%)
Mosapride citrate™® 101 (57.4)  Metronidazole 18 (10.1)
Daikenchuto™* 83 (51.1)  Itopride - 16(9.0)
Magnesium oxide 69 (43.1)  Dimethicone 12 (7.4)
Probiotics 62 (42.0) Calcium polycarbophil 11 (6.9)
Erythromycin 41 (26.6)  Kanamycin 10(5.9)
Proton pump inhibitor (PPI) 45(24.7)  Somatostatin analogue 7(4.3)
Pantothenic acid 36 (23.9)  Loperamide 52.7)
Metoclopramide 34 (23.4)  Sulpiride 52.7)
Mucosal protective drugs 23(12.3)  Polymixin B 3(2.7)
Domperidone 20(11.2)  Albumin tannate 3(1.6)
H2 receptor antagonist (H2RA) 19 (11.2)  Other laxatives 45 (25.0)

Note: * Mosapride is the 5-HT4 receptor agonist. ** Daikenc
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Abstract

Background No appropriate management of chronic
intestinal pseudo-obstruction (CIP) has been established.
Patients and methods The clinicopathological parameters
of 103 cases collected by a nationwide questionnaire study
were reviewed.

Results  The CIP cases were primary in 86 (83%) cases and
secondary in 15 (15%) cases. The age of onset of the primary
type was significantly younger than that of the secondary type
(p = 0.011). The diseased segments of the bowel were the
large bowel in 60 (58%), the small bowel in 17 (17%), and
both in 23 (22%) cases, respectively. Abdominal distension
and pain were common symptoms regardless of the types of
the diseased bowel; however, constipation was frequently
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seen in the large bowel type (p = 0.0258). Vomiting and
diarrhea were seen with marginally higher frequency in the
small bowel type (p = 0.0569, 0.0642). Surgical treatment
was most effective in the large bowel type, less effective in
the small bowel type, and least effective in the large and small
bowel type. The prognosis of the primary CIP was signifi-
cantly better than that of the secondary CIP (p = 0.033).
Conclusions The segments of the diseased bowels should
be considered in determining the indications for surgical
treatments in CIP patients.

Keywords Chronic intestinal pseudo-obstruction -
Surgical treatment - Total colectomy

Introduction

Chronic intestinal pseudo-obstruction (CIP) is a rare, but a
disabling disease that significantly affects patients’ quality of
life [1]. Abdominal pain and distension are common symp-
toms, and nausea, vomiting, constipation, and diarrhea are
also seen with various frequencies. The etiology and cause of
CIP is not clarified, and no appropriate management strategy
has been established [1]. The idiopathié type CIP (CIIP) is
noted in most pediatric cases and small bowel transplantation
has been attempted recently in Western countries [2]. How-
ever, adult type CIP has not been extensively studied.
Therefore, a nationwide survey was conducted to evaluate the
clinicopathological characteristics of adult type CIP in Japan.

Patients and methods

A questionnaire form was sent to 421 qualified colorectal
surgeons belonging to Japan Society of Coloproctology
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Questionnaire on Chronic Intestinal Pseudo-obstruction
1. Basic informations

Gender Male Female
Date of birth (yyyy.mm.dd) Unknown
Ii. Clinical course until consultation
Age of onset yrs Unknown
Symptoms at onset Nausea present absent unknown
Vomiting present absent unknown

Constipation present absent unknown
Diarrhea present absent unknown
Abdominal pain present absent unknown
Abdominal distension present absent unknown

Others
Type of CIP Primary Secondary
In case of Secondary ~ SSc-associated(PSS) Others
Treatment Dietary Tx yes no unknown
if yes, please
describe details
Pharmacological Tx yes no unknown
if yes, please mark the id ic acid, i
drugs used iride, Domp i L Dail
K Polymyxin B, bifi itopride,

yein,
Polycarbophil calcium, magnesium oxide, other laxatives, Albumin
tannate, Loperamide, Dimethicone, PPl, H2RA, mucosal protective

drugs, others
PsychoTx yes no unknown
If yes, please
describe details
Surgical Tx yes no unknown
if yes, please
describe surgical
Operation date (yyyy.mm.dd)

Other Tx ( )

Hi. Status after consuitation
Date of consuitation {yyyy.mm.dd)
ymy at Itatic N

present absent unknown

Vomiting present absent unknown
Constipati p t absent unknown
Diarrhea present absent unknown
Abdominal pain present absent unknown

Abdominal distension present absent unknown
Others

Diseased segments Rectum, Colon, fleum, Jejunum, Duodenum, Stomach, Esophagus, Unknown

Medical Tx Dietary Tx yes no unknown
If yes, please
describe details
Pharmacological Tx yes no unknown
If yes, please mark the pride, ery yein, henic acid, i
drugs used piride, D i i Daikench
K ycin, M i B, bifidob: Itopride,
Poly phil calcium, oxide, other laxatives, Albumin
tannate, Loperamide, Dimethicone, PP], H2RA, mucosal protective
drugs, others
PsychoTx yes no unknown
If yes, please .
describe details
Surgery
Date of surgery (yyyy.mm.dd)
Procedures
Surgical complications
Effectiveness of surgery present absent unknown
Others
Pathological findings (Biopsy, R i sp )
Neurogenic abnormalities no ves ( )
Myogenic abnormalities no yes ( )
Other findings ( )]
Symptoms after surgery
Nausea present absent unknown
Vomiting present absent unknown
(“ tipation p absent unknown
Diarrhea present absent unknown
Abdominal pain present absent unknown

Abdominal distension present absent unknown
Others

Prognosis
alive Date of last follow-up  (yyyy.mm.dd)
dead Date of death {yyyy.mm.dd)
Cause of death cip
Others( )

Fig. 1 Details of the questionnaire

(JSCP) in December, 2009. The details of the questionnaire
are shown in Fig. 1.

The study concept was approved by the institutional
ethical committee in Yokohama City University, to which
one of the co-authors (A.N.), who received the intractable
disease research program grant from the Ministry of
Health, Labour and Welfare of Japan, belonged.

Two hundred four (48%) surgeons responded by June,
2010, and 166 (81%) of them recognized CIP. One hundred
three cases were collected from 57 surgeons (28% of
responders). The number of cases was one in 37, two in 10,
three in 3, fourin 4, five in 2, and ten in 1 institution. CIP was
defined according to the criteria shown in Table 1. Gender,
age of onset, type of CIP (primary or secondary), segments of
the diseased bowels (small intestine, large intestine, or both),
the treatments before and after consultation at each institu-
tion, symptoms at consultation, the effects of surgical treat-
ment, pathological findings in the resected specimens
(neurogenic or myogenic abnormalities), and the patient’s
prognosis were reviewed. The clinical and pathological
parameters were compared with reference to the type of CIP
and the classification of the diseased bowel.

Statistical analysis

The Chi-squared test was used for comparing the distri-
bution of categorical data, and Student’s 7 test was used for
continuous variables. The PASW Statistics 18 software
package (SPSS, Chicago, IL) was used for these analyses,
and p values <0.05 were considered to be statistically
significant.

Quantification theory section 3 (Hayashi’s quantifica-
tion methods) was used to show the associations among the
categorical data in the questionnaire. The categorical data
were scored and plotted on a 2-dimensional scattered graph
using the Excel Questionnaire software package, Taiko
Ver.4.05 (ESUMI Co., Ltd., Tokyo, Japan) to visualize the
associations between various categories. Categories were
assumed to be likely to coexist when the plots of the cat-
egories were located in the same area. The survival time
was calculated from the age of onset until the age of the
last follow-up or death of any cause. The survival curves
were plotted using the Kaplan—Meier method, and the
survival rates were compared using the log-rank test.

Results
Demographic parameters

The types of adult CIP were primary in 86 (83%) cases and
secondary in 15 (15%) cases. The causes of the secondary
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Table 1 Definitions of CIP

Clinical presentations:

1. More than 6 months’ duration of obstructing symptoms of the gut
2. At least 3 months’ duration of abdominal pain and distension
Radiological findings:

1. Bowel dilatation or air-fluid levels shown by abdominal X-ray, ultrasonography, or computed tomography

2. Absence of any lesions occluding the gut shown by contrast radiography, endoscopy, or computed tomography

Additional findings:

1. Age of onset >15-year old (congenital cases should be excluded)

2. Acute intestinal pseudo-obstruction (Ogilvie syndrome) should be excluded

3. Classified into primary and secondary cases. Primary cases are classified into neurogenic, myogenic and idiopathic types. Secondary cases
are classified into systemic sclerosis (SSc) associated and non-SSc associated types

4. Presence of familial occurrence is not mandatory

5. Obstructing symptoms indicate abdominal pain, distension, nausea, vomiting, constipation, or cessation of flatus

6. Neurogenic disorders such as dysuria, or psychiatric disorders may accompany in some cases

cases were systemic sclerosis (SSc) in 3 cases and others
(non-SSc) such as amyloidosis, diabetes mellitus, or Par-
kinson disease in § cases. The age of onset of the primary
type was significantly younger than that of the secondary
type (p = 0.011), and among the secondary type the age of
SSc cases was younger than that of non-SSc cases. The
diseased segments of the bowel were the large bowel
(the large bowel type) in 60 (58%) cases, the small bowel
(the small bowel type) in 17 (17%) cases, and both (the
large and small bowel type) in 23 (22%) cases. The age of
onset was not significantly different among the types of the
diseased bowels (Table 2).

Figure 2 shows the associations between symptoms at
consultation and the types of the diseased bowels in the
primary CIP cases. Abdominal distension and pain were
common symptoms regardless of the types of the diseased
bowels; however, constipation was frequently seen in the
large bowel type (p = 0.0258). Vomiting and diarrhea
were seen with marginally higher frequency when the
small bowel was involved (p = 0.0569, 0.0642).

Figure 3 shows the scatter graph of each category
among the types of the diseased segments and symptoms at
consultation. Categories are likely to coexist when the plots
of the categories are located in the same area. Nausea and
vomiting tended to occur simultaneously. Furthermore,
abdominal pain, distension and constipation tended to
occur simultaneously. There was also a close association
between constipation and the large bowel type.

Treatments

The treatments before and after consultation were shown in
Table 3.

Most were treated with medication therapy, but psy-
chotherapy was rarely done before and after consultation.
Surgical treatment was done in about two-thirds of cases
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Table 2 Demographic parameters

Gender
Men 46 (45%)
Women 56 (54%)
Unknown 1 (1%)
Type
Primary 86 (83%)
Secondary 15 (15%)
SSc 3 (20%)
non-SSc 8 (53%)
Diseased segment
Large bowel 60 (58%)
Small bowel 17 (17%)
Both 23 (22%)
Unknown 3 (3%)
Age of onset (years)
Type
Primary 43 £3
Secondary 60 £5 p = 0011
Diseased segment (years)
Large bowel 503
Small bowel 41 5 NS
Both 42 £5

after consultation in this series. The details of surgical
treatment are summarized in Table 4. Total colectomy was
the procedure of choice for the large bowel type. Figure 4
shows the efficacy of surgical treatment according to the
classification of the diseased bowels. Surgical treatment
was most effective in the large bowel type, less effective in
the small bowel type, and least effective in the large and
small bowel type.

Thirty-two of 86 primary CIP cases involved the small
intestine. These cases were assumed to be chronic idiopathic
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Table 3 Details of treatments

Before consultation After consultation

Diet therapy

Yes 22 (21%) 35 (34%)

No 56 (54%) 55 (53%)

Unknown 25 (24%) 13 (13%)
Medication therapy

Yes 64 (62%) 82 (80%)

No 17 (17%) 14 (14%)

Unknown 21 21%) 6 (6%)
Psychotherapy

Yes 4 (4%) 5 (5%)

No 80 (79%) 94 (93%)

Unknown 17 (17%) 2 2%)
Surgical therapy

Yes 22 (21%) 67 (65%)

No 76 (74%) 35 (34%)

Unknown 5 (5%) 1 (1%)
Table 4 Surgical procedures after consultation
Total colectomy 23
Sigmoidectomy 8
Hartmann 3
Left colectomy 8
Hleocecal resection 2
Fecal diversion only 9
Partial resection of the small bowel 3
Massive resection of the small bowel 3
Sphincterotomy 3
Adhesiolysis 2
Probe laparotomy 1
Total 65

Surgical Tx
c on:ﬂm:ﬁ on | Effectiveness of surgery |

g Present Ef\bae nt

i T

Overall

Ltype

S-type

L+S-type

p =0.001
Fig. 4 Effectiveness of surgical treatment and the types of the

diseased bowel L-type, the large bowel type; S-type, the small bowel
type; L + S-type, the large and small bowel type
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intestinal pseudo-obstruction (CIIP). Twenty-one of these
cases underwent surgical procedures either before or after
consultation. Table 5 shows the associations between the
surgical procedures performed and their effectiveness for
symptomatic relief. Gastrostomy or enterostomy effectively
relieved symptoms, while resection (partial or massive) or
colostomy was not effective.

Pathological abnormalities

Figure 5 shows pathological abnormalities with reference
to the types of diseased bowels in primary CIP. The fre-
quency of neurogenic abnormalities was less in the small
bowel type than in the other types, but there were no sta-
tistically significant differences. Myogenic abnormalities
were rarely seen in the large bowel type, but there were no
statistically significant differences among the types of CIP.

Prognosis

With a mean elapsed time after disease onset until last
follow-up or death at 47 years in the primary type and
15 years in the secondary type, the prognosis of the pri-
mary CIP was significantly better than that in the secondary
CIP (Fig. 6). The causes of death were postoperative
complications, chronic heart failure, and liver failure in one
case each, and pneumonia in 2 cases in the primary CIP,
while amyloidosis in 2, non-SSc collagen disease and
sepsis in one case each in the secondary CIP.

Discussion

Chronic idiopathic intestinal pseudo-obstruction is a rare,
but a disabling disorder, and the clinicopathological char-
acteristics and optimal management are poorly understood.
Adult CIP patients typically pass unrecognized for long
periods of time before a correct diagnosis is obtained [1].
This was the first nationwide survey on adult CIP.
Although JSCP qualified colorectal surgeons noticed the
profile of CIP, the number of CIP cases collected was still
limited. The precise incidence or prevalence of CIP in the
Japanese population was not elucidated because this was a
questionnaire study. Further epidemiological study will be
needed to clarify these details.

The diseased bowel segments were not clearly specified
in most of the previous publications on CIP [1, 3-5]. A few
other reports included the presence of dilated small bowel
in the inclusion criteria of CIP [2, 6]. Therefore, no con-
sensus has been reached on this issue. This study did not
specify the segments of dilated bowel, and 60 cases of the
large bowel type CIP were collected. There might be some
arguments that the large bowel type should be diagnosed as
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Enterostomy 2 1 1
Enterostomy + Cecostomy 1 1
Colostomy 1 1
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Fig. 5 Pathological findings and the types of the diseased bowel
L-type, the large bowel type; S-type, the small bowel type; L + S-
type, the large and small bowel type

idiopathic megacolon or chronic constipation with colonic
dilatation; however, the diagnostic criteria of these entities
per se have not been determined yet [7, 8]. More com-
prehensive discussion will be needed to clarify this issue.

Fig. 6 Prognosis and the types of CIP

This study suggested that there are three clusters of
symptoms in CIP. The first is abdominal pain, distension,
and constipation. Constipation is closely associated with
the large bowel type CIP. The second cluster is nausea and
vomiting, which may be associated with the small bowel
type CIP. This association has been reported [1]. The third
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symptom is diarrhea, which may be associated with the
large and small bowel type CIP (extensive type CIP).
Diarrhea is often secondary to small bowel bacterial
overgrowth, and can be corrected by antibiotics [1, 2].

The histopathological features of CIP are categorized
into neuropathic, mesenchymopathic, and myopathic forms
based on abnormalities of the enteric nervous system,
interstitial cells of Cajal (ICC), and smooth muscle cells,
respectively. These abnormalities may cause gut dysmo-
tility either individually or in combination [3]. The distri-
bution of each histopathological abnormality in CIP
patients has not been clarified yet. The overall frequencies
of neurogenic and myogenic abnormalities were 39 and 6%
in the primary CIP; however, no mesenchymopathic
abnormalities were described. The association of ICC and
gut dysmotility disorders is quite a new concept [9, 10],
thus this histopathological feature was not described in the
previous cases. A new immunohistochemical study is now
in progress in Japan to further investigate this concept.

Surgical treatment for CIP is controversial [4, 11, 12].
Surgical treatment was performed in about two-thirds of
patients after consultation in the current series. Although
this figure is comparable to those reported previously [3,
13], there may be a selection bias because the current
questionnaire study was conducted among colorectal sur-
geons. Notwithstanding, this study clearly showed that
surgical treatment was most effective in the large bowel
type CIP, less effective in the small bowel type CIP, and
least effective in the large and small bowel type CIP.
Furthermore, as shown in Table 5, resection or colostomy
was not effective, but gastrostomy or enterostomy was
effective in probable CIIP cases. Gastrostomies and
enterostomies can effectively decrease vomiting and
abdominal distension due to decompression of dilated
bowel loops. Enterostomies can also be useful for infusion
feeding. Bypass operations or resections may be beneficial
in rare cases with localized involvement of the gastroin-
testinal tract. However, those cases often turn out to be a
progressively diffuse disease after surgery. Therefore, the
benefit of surgical intervention is transient in most cases
[1]. The segment of diseased bowel should be taken into
account in determining the indications for surgical treat-
ment in CIP patients.

The prognosis was significantly better in the primary
CIP than in the secondary CIP. Operation-related mortality
was seen in only one patient with the primary small and
large bowel type. Therefore, surgical procedures can be
performed safely in CIP patients if the surgical indication is
critically determined. Transplantation is attempted in
Western countries in CIP children when all other thera-
peutic interventions have failed [1, 2, 14-16]. The 1-year-
patient survival rates were greater than 80% after isolated
small bowel transplantation. However, the results were not
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satisfactory after multivisceral transplantation. Patients
who are stable on total parenteral nutrition (TPN) are best
managed without transplantation because the survival rates
are similar to those of post-transplantation [5]. None of the
adult CIP patients underwent transplantation in the current
series, and TPN was the treatment of choice in patients not
responding to other therapeutic options.

In conclusions, the correct diagnosis of the diseased
bowel segments is mandatory for accurate determination of
the indications for surgical treatment of CIP patients.
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in this study: Tomoo Shatari, MD (Japanese Red Cross
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Masato Kusunoki, MD (Mie University); Kazutaka Narii,
MD (Saiseikai Yokohamashi Nanbu Hospital); Tetsuro
Higuchi, MD (Tokyo Medical and Dental University),
Kazuhiko Yoshimatsu, MD (Tokyo Women’s Medical
University Medical Center East); Norio Saito, MD
(National Cancer Center East); Tomohisa Furuhata MD
(Sapporo Medical University); Takanobu Sugase, MD
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wa Geka-Ichoka Hospital); Kazuo Hase, MD (National
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