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Abstract

Background and Aims: Chronic intestinal pseudo-obstruction (CIPO) is an intractable disease
in which clinical symptoms of intestinal obstruction appear without mechanical cause. No clear
diagnostic criteria have been established; therefore, we proposed diagnostic criteria to facilitate
the diagnosis of this rare disease. The purpose of this study was to evaluate the usefulness and
validity of our diagnostic criteria.

Materials and Methods: A questionnaire was sent to 378 institutions belonging to the
Japanese Society of Gastroenterology (JSGE) during the period between December 2009 and
February 2010. We summarized the returned data and performed statistical analysis of the data.
Results: A total of 160 cases were included, and 141 cases (88.1%) fulfilled the criterion of
disease duration of more than 6 months, and 157 cases (98.1%) fulfilled the criterion of the
clinical symptoms of abdominal pain and/or bloating. Furthermore, 154 cases (96.2%) fulfilled
the criterion of the imaging findings. Eventually, 138 cases (86.3%) fulfilled all the criteria.
Conclusion: The proposed diagnostic criteria were useful with a high sensitivity of 86.3% for
Japanese patients. Improved recognition of CIPO and practical use of the criteria are desired.
The criteria should be appropriately modified by many researchers to make them more practical

and internationally applicable.

Introduction

Intestinal pseudo-obstruction (IPO), first reported by Dudley et al. in 1958, is a rare, serious
digestive syndrome characterized by failure of the intestinal tract to propel its contents
appropriately, resulting in recurrent clinical episodes of intestinal obstruction in the absence of
any mechanical cause [1-5]. Acute or chronic abdominal pain and distension are the most
common symptoms of this disease. Furthermore, nausea, vomiting, constipation and diarrhea
are also seen at various frequencies. Based on the pattern of onset, IPO is classified as the acute
or the chronic type. The acute type, especially acute pseudo-obstruction of the colorectum, is
referred to as Ogilvie Syndrome, which encompasses several colonic obstructive syndromes
caused by acute functional transit failure. It is speculated that this syndrome is caused by a
collapse of regulation of the autonomic nerves distributed in the colorectum. Ogilvie Syndrome
is secondary to various diseases, and has been mainly reported to occur after abdominal surgery
[6].

On the other hand, the chronic type is the so-called CIPO. Although there are no specific
laboratory findings, malabsorption due to bacterial overgrowth, anemia, hypocalcemia,
hypolipidemia, folic acid deficiency, iron deficiency and hypoalbuminemia are often observed

due to malnutrition in CIPO patients [2-4]. CIPO may affect the entire gut from the esophagus
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to the rectum in the broad sense, but predominantly the small intestine is affected. CIPO can be
categorized as primary or secondary [7]. Primary CIPO includes the myogenic type, neurogenic
type, mesenchymopathic type (arising from dysfunction of the interstitial cells of Cajal; ICC),
and the mixed or unclassifiable type (inflammation). Secondary CIPO includes a subtype that is
secondary to underlying diseases such as SSc or mitochondrial encephalomyopathy, and a
subtype that is related to antipsychotic or antidepressant drug use. The subtype of CIPO that is
not associated with any apparent underlying disease has been called chronic idiopathic intestinal
pseudo-obstruction (CIIP).

At present, the diagnostic criteria for CIPO have not yet been well established around the world.
The Research Group for the Survey of the Actual Conditions of Epidemiology, Diagnosis, and
Treatment of CIIP in Japan (Chief investigator, Atsushi Nakajima), Research Project for
Overcoming Intractable Disease, Health Labour Sciences Research Grant in the fiscal year 2009,
proposed the Japanese diagnostic criteria of CIPO in order to facilitate the diagnosis of this rare
disease by the general physician. The criteria are composed of four mandatory requirements and
an important note for the diagnosis, as shown in Table 1. Recently, Iida et al. investigated the
reported data of a total of 121 Japanese cases of CIPO during the period between 1983 and 2009,
and calculated the sensitivity of the proposed diagnostic criteria [8], under the assumption that
these case reports contained sufficient information about each patient; therefore all cases were
considered to be correctly diagnosed as having CIPO. However, very little is still known about
the pathophysiology of CIPO and the status of CIPO patients in Japan; therefore, we conducted
an epidemiologic survey to assess the present status of this rare disease in the Japanese
population following their investigation of previous case reports. We investigated the
recognition rate of the disease in certified gastroenterology institutions, and also its
epidemiology, including the clinical symptoms and radiological imaging findings in the patient;
then, we evaluated the validity and usefulness of the diagnostic criteria for CIPO newly

proposed by this research group.

Materials and methods

A questionnaire was sent to 378 institutions belonging to the Japanese Society of
Gastroenterology (JSGE) during the period between December 2009 and February 2010. At first,
we enquired whether or not each of the participating institutions was aware of CIPO as a disease
entity or had encountered patients with CIPO. While enquiring about the institutions’
recognition of this disease, CIPO was defined as a disease characterized by recurrent clinical
episodes of intestinal obstruction in the absence of mechanical obstruction, as confirmed by
clinical examinations, including radiological imaging and gastrointestinal endoscopy. Then, the

institutions that had knowledge about this disease entity were asked to fill out the questionnaire,
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based on the premise that the gastrointestinal specialists in the institutions had certainly
performed the aforementioned examinations to exclude mechanical obstruction and made a
correct diagnosis for CIPO. The details of the questionnaire are shown in Table 2. Here, the term
‘Dilatation of the bowels on Radiological Imagings’ indicates not only dilatation of the small
intestine, but also that of the colon. We decided to use the simplistic term, ‘the bowels’ because
of the following two reasons; 1) our intention in establishing diagnostic criteria is to facilitate
the diagnosis of CIPO by the general physician without any need for complicated or specialized
discussions, such as ‘which is the dilated bowel, small intestine or colon?’; 2) ‘colon’ should not
be excluded, because special cases such as colorectal localized-type (chronic colonic
pseudo-obstruction: CCPO) sometimes exist.

The closing date for receipt of the questionnaire responses was 19 February, 2010. Then, we
aggregated the data on the type of CIPO (primary or secondary), age at the time of the first
hospital visit, clinical symptoms, radiological imaging findings, duration of disease, and method

of treatment in each patient, and conducted a statistical analysis of the data.

Results
1) Recognition of CIPO and experience with CIPO at each institution

In all, 216 (57.2%) of the 378 institutions responded to our questionnaire, and of these, 200
(92.6%) were aware of CIPO as a distinct disease entity, and 103 (51.5% of those that were
aware of CIPO as a distinct disease entity) had encountered cases of CIPO. None of the
mstitutions that were unaware of CIPO as a distinct disease entity answered ‘“have encountered
the CIPO cases”. The number of cases was zero in 97 (48.5%), one in 52 (26.0%), two in 17
(8.5%), three in 7 (3.5%), four in 1 (0.5%), five in 2 (1.0%), six in 3 (1.5%), seven in 2 (1.0%),
eight in 1 (0.5%), ten in 2 (1.0%), twenty-seven in 1 (0.5%) of the institutions. A total of 213
patients were accumulated from 103 institutions until 19 February, 2010. Of the 213 patients, 53
for whom detailed information (e.g. sex, clinical symptoms) was not available from the
questionnaire, were excluded from this analysis. Eventually, the data of a total of 160 patients
were included in this study.
2) Type of CIPO

Analysis of the data of the 160 cases revealed that 77 (48.1%) were male and 83 (51.9%) were
female, the type of CIPO was primary in 117 cases (73.1%), secondary in 41 cases (25.6%), and
unknown in 2 cases (1.3%), as shown in Table 3. The underlying cause in the cases with
secondary CIPO was SSc in 23 cases (56.1%) and non-SSc in 18 cases (43.9%). Collagen
diseases were prominent among the non-SSc cases, and included dermatomyositis (DM) in 4
cases (9.8%), mixed connective tissue disease (MCTD) in 3 cases (7.3%), and Sjogren

syndrome (SjS) in 1 case (2.4%). The other causes of non-SSc CIPO were amyloidosis in 2
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cases (4.9%) and ‘others’ in 8§ cases (19.5%).
3) Age at the time of the first hospital visit

The majority of the patients of both sexes were in their 60’s at the time of the first hospital
visit (male: 25.7%, female: 24.1%).
4) Clinical symptoms

Our evaluation of the clinical symptoms in the 160 cases showed that abdominal bloating was
the most common symptom, being recorded in 156 cases (97.5%), and that abdominal pain and
vomiting were relatively common symptoms, being recorded in 107 cases (66.9 %) and 81 cases
(50.6%), respectively (Table 4). In all, 157 cases (98.1%) had at least one of these two
symptoms (abdominal bloating / abdominal pain), which fulfilled the diagnostic criterion 2.
5) Radiological imaging findings

In this survey, we defined positive imaging findings as the presence of dilatation and/or
air-fluid levels of the bowels. Figure 1 is a typical abdominal radiograph of a CIPO patient
showing marked distention of the small intestine with a large amount of intestinal gas. Figure 2
shows a typical CT image of a CIPO case. The number of patients among the 160 patients with
positive imaging findings was 154 (96.2%), and that without positive findings was 3 (1.9%); the
status with regard to this finding was unknown in 3 cases (1.9%) (Table 5). Thus, 154 of the 160
cases (96.2%) showed dilatation of the bowel loops and/or air-fluid levels of the intestine on
plain radiographs or CT images of the abdomen, which is included as a positive diagnostic
criterion.
6) Duration of disease

The number of patients with the criterion of disease duration of more than 6 months was 141
(88.1%), and that with the disease duration of less than 6 months was 16 (10.0%); the disease
duration was unknown in 3 cases (1.9%) (Table 5).
7) Selected method of treatment

Our summarization of the responses to the questionnaire, which was in multiple
answers-allowed form, in relation to the selected method of treatment for each patient in the
total of 160 cases (Table 5), showed that medical conservative (drug) therapy was the most
commonly selected treatment: medical conservative (drug) therapy was selected in 135 cases
(84.4%), diet in 107 cases (67.1%), and surgical treatment in 36 cases (22.5%). A total of 46
cases (28.8%) were treated by other methods, including home parenteral nutrition (intravenous
hyperalimentation) in 33 cases (20.6%), and endoscopic intestinal decompression, ileus tube
placement, and enema in a few cases. One case (0.6%) received no treatment (Table 6). The
most commonly used drugs were mosapride citrate (5-HT4 receptor agonist), probiotics,
daikenchuto (herbal medicine), magnesium oxide, etc. Antacids, such as proton pump inhibitors

(PPI) and H2 receptor antagonists (H2RA) were sometimes used in the cases treated
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conservatively.
As a result, 138 patients fulfilled all the diagnostic criteria, and the sensitivity of the proposed

criteria for the diagnosis of CIPO in Japanese patients was 86.3%.

Discussion

CIPO is a serious digestive disease characterized by disturbance of intestinal propulsive
motility, which results in clinical features mimicking mechanical obstruction, in the absence of
any mechanical occlusion [1-5]. Long-term outcomes are generally poor with disabling and
potentially life-threatening complications developing at a high frequency over time [9]. The
diagnosis for CIPO is difficult and often delayed owing to the lack of biological markers and the
symptomatic overlap with several other forms of digestive syndromes associated with similar
gut motor dysfunction, but different natural histories. The delay for correct diagnosis leads to
repeated, useless and potentially dangerous surgical procedures.
Whole-gut transit scintigraphy and antroduodenal manometry are often performed in Western
countries to evaluate gastrointestinal motility disorders [2]. In 1999, Di Lorenzo C proposed an
algorithm for the evaluation of patients presenting with signs and symptoms suggestive of
pseudo-obstruction [10]. According to this algorithm, diagnosis of CIPO needs exclusion of
mechanical obstruction by an abdominal x-ray series and/or contrast x-rays in patients with
chronic signs and symptoms of bowel obstruction, and also exclusion of potential underlying
causes of pseudo-obstruction. Manometory, scintigraphy and exploratory surgery with
full-thickness biopsy are not absolutely necessary for the diagnosis, but may help confirm the
diagnosis. On the other hand, Brian E. Lacy have proposed yet another diagnostic algorithm
[11]. For the diagnosis of CIPO, patients should have had symptoms for at least 6 months, and a
stepwise approach is used to make the diagnosis of CIPO, generally including laboratory studies,
radiological studies to exclude mechanical obstruction, tests to measure the gastrointestinal
transit time, and if necessary, specialized tests of gastrointestinal motility, such as esophageal
and antroduodenal manometry. In summary, previous algorithms emphasize that the diagnosis
for CIPO requires at least chronic symptoms of bowel obstruction and exclusion of mechanical
obstruction, and if necessary, manometry, scintigraphy, etc. to confirm the diagnosis.
On the other hand, full-thickness biopsy of the small bowel should be performed in all patients
with severe dysmotility of unknown etiology who are scheduled to undergo surgery for any
reason, because of its potential to elucidate the pathophysiology of CIPO. Adoption of this
procedure has revealed that neurogenic CIPO can be classified into two major forms, including
degenerative neuropathy with hypoganglionosis, characterized by evidence of damage and/or
marked reduction of the ganglion cells in the intestinal wall and inflammatory neuropathy

characterized by myenteric infiltration by inflammatory cells, and that myogenic CIPO is
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characterized by fibrosis or vacuolization of the inner circular muscle and/or longitudinal
muscle of the intestine [12-14]. Although full-thickness biopsy may not be absolutely necessary
for the diagnosis, it is an important procedure that helps to confirm the diagnosis of CIPO.

As mentioned above, gastrointestinal motility function tests, including whole gut transit
scintigraphy and manometry, and exploratory surgery with full-thickness biopsy of the small
bowel are important; however invasive in terms of tolerability in patients. This is the reason
why we were prompted to develop diagnostic criteria that would not necessitate the use of these
special examinations.

Although a few diagnostic algorithms have been reported, no clear diagnostic criteria for
CIPO have been established anywhere in the world. Tida et al. revealed that it took an average
over 7 years from the initial symptoms before a correct diagnosis of CIPO could be established,
and therefore emphasized the importance of a greater degree of awareness about this disease
among physicians and the necessity of the establishment of diagnostic criteria in order to
shorten the period from the initial symptoms to correct diagnosis [8]. Therefore, Hongo et al.,
who were co-researchers of the Survey Group, drafted interim diagnostic criteria based on
reference to several textbooks and case reports. In addition, they discussed the usefulness of the
interim diagnostic criteria with other collaborators specialized in gastrointestinal motility
disorders, soliciting their opinions by e-mail, and laid down the proposed diagnostic criteria as
shown in Table 1. In this study, we investigated the clinical features of 160 patients and
examined the validity of the proposed diagnostic criteria by calculating their diagnostic
sensitivity in these patients. All the registered patients were diagnosed as CIPO based on the
findings on plain abdominal X-ray, CT imaging, gastrointestinal endoscopy, and where
necessary, barium enema and small-bowel follow-through. None of the patients underwent
manometry, scintigraphy or exploratory surgery with full-thickness biopsy. Of the 160 patients,
138 patients fulfilled all the diagnostic criteria, and the sensitivity of the proposed criteria for
the diagnosis of CIPO in Japanese patients was 86.3%. If the criteria included only ‘No
evidence of structural disease’ (criterion 4) and ‘Showing at least one of abdominal pain and
abdominal bloating in the previous 12 weeks’ (criterion 2), they would have shown higher
sensitivity, but lower specificity, because patients with chronic constipation might be included
as false-positives. However, most of these false-positives could be excluded based on criterion-1
of ‘Onset of one or more symptoms of bowel obstruction at least 6 months prior to the
diagnosis’ and criterion-3 of ‘Dilatation and/or air-fluid levels of the bowels on plain abdominal
X-ray, echo and/or CT images’.

The recognition rate of CIPO is not more than 92%, even in specialized gastroenterology
institutes in Japan, which is not optimal. There seems to be an even poorer recognition rate

among physicians and surgeons who are not specialized in gastroenterology. The recognition
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rate of CIPO in foreign countries also does not seem to be too satisfactory, given that no
large-scale epidemiological studies have been reported and no clear diagnostic criteria for CIPO
have been established. A greater awareness of the clinical features of CIPO among physicians
would help limit unnecessary surgical procedures to the minimum.

Both the proposed diagnostic criteria and previously described diagnostic algorithms have their
own advantages and limitations. Previously described diagnostic algorithms are superior in
terms of their allowing systematic differential diagnosis; however, they are difficult to use for
general physicians, and need specialized invasive examinations. On the other hand, the
proposed diagnostic criteria are superior to the previously described algorithms in terms of their
ease of use for the diagnosis of CIPO by the general physician without specific examinations,
and also their ease of use in clinical practice; however, inferior to the previously described
algorithms in that they do not provide a stepwise diagnostic approach or systematic differential
diagnosis. New diagnostic algorithms are needed that can complement the shortcomings of the
proposed diagnostic criteria and can be used in combination with them.

The main limitation of this study is the lack of a previous gold standard with which to compare
the results, and the lack of assessment of fulfillment of the criteria among other gastrointestinal
motility disorders. The most important aim of establishing the diagnostic criteria is to shorten
the interval from the initial symptoms to correct diagnosis and referral to a specialist, and to
minimize the performance rate of unnecessary surgical procedures. Improved recognition of
CIPO and practical use of the diagnostic criteria are urgently desired. In addition, further
investigation is required to determine whether or not the proposed diagnostic criteria might also
show a high sensitivity for patients in other countries. The proposed diagnostic criteria should
be appropriately modified by consultation with many researchers to make them more practical

and internationally applicable.
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Figure legends

Figure 1 Abdominal radiograph: marked distention of the intestine filled with a large amount of

intestinal gas.

Figure 2 Abdominal CT: markedly dilated intestinal loops and multiple air-fluid levels are

observed. Small intestinal gas occupies the greater part of the abdomen.
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