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Chronic Idiopathic Intestinal 
Pseudo- Obstruction (CIIP)

Mitsuru Muto

42.1  Disease Concept

Intestinal pseudo-obstruction was first described in 1958 by 
Dudley et al. [1]. The reported case presented with serious 
ileus without mechanical obstruction. Faulk et al. proposed 
the term chronic intestinal pseudo-obstruction (CIPO) in 
1978 [2]. CIPO is a functional motility disorder presenting 
with repetitive or continuous nonmechanical bowel obstruc-
tive symptoms, such as abdominal distension, nausea and 
vomiting, abdominal pain, and intestinal dilatation. 
Historically, CIPO in children has been variously referred to 
as chronic intestinal pseudo-obstruction (CIP), chronic intes-
tinal pseudo-obstruction syndrome (CIPS or CIPOS), 
pseudo-Hirschsprung’s disease, and chronic adynamic ileus 
[3–7]. This suggests that the epidemiological and clinical 
features of CIPO in children have been unclear.

CIPO is classified into three types: primary type, caused 
by gastrointestinal lesions; secondary type, associated with 
systemic illness or drugs; and “idiopathic” type with 
unknown etiology. CIPO is recognized as chronic idiopathic 
intestinal pseudo-obstruction (CIIP) when a conventional 
histological examination, such as hematoxylin and eosin 
staining, fails to show a meaningful pathology [3, 8].

As primary CIPO includes Hirschsprung’s disease (agan-
glionosis) and allied Hirschsprung’s diseases (except CIIP) 
(refer to other chapters), a diagnosis of childhood CIIP 
requires differentiation from these diseases. It is also impor-
tant to differentiate secondary CIPO in the diagnosis of adult 
CIIP.

CIIP is characterized as a rare and intractable disease with 
an unknown etiology for which an effective treatment method 
has not yet been established [9]; high-quality evidence con-

cerning its treatment is extremely lacking. This chapter 
mainly describes CIIP that develops in childhood based on a 
nationwide survey conducted in Japan and newly released 
clinical practice guidelines for allied Hirschsprung’s disease 
by Tomoaki Taguchi’s project group on research for “estab-
lishing guidelines for rare and intractable gastrointestinal 
diseases, spanning childhood to the transition phase.” 
Supporting articles include journals in Japanese.

42.2  The Diagnosis

In this section, we will describe the diagnostic criteria for 
childhood CIIP newly established in Japan (Table 42.1).

The recognition of prolonged obstructive symptoms and 
exclusion of mechanical obstruction are key for the diagno-
sis of CIIP. The disease is considered to be “chronic” if the 
functional obstructive symptoms appear during the neonatal 
period and persist for the first 2 months of life or if it appears 
after the neonatal period and persists for longer than 6 months 
[3]. When no pathological abnormalities in the ganglion 
plexus of the affected intestine are exhibited, the disease is 
described as “idiopathic.” “Pseudo-obstruction” denotes 
signs and symptoms resembling a physical obstruction to the 
luminal flow, including radiographic documentation of 
dilated bowel with air-fluid levels, in the absence of a true 
mechanical obstruction.

The duration of symptoms and the bowel obstructive con-
ditions are determined from the clinical history and physical 
examination findings. The presence of intestinal dilatation, 
air-fluid level formation, and the absence of mechanical 
obstruction are confirmed by plain abdominal X-ray, com-
puted tomography (CT), magnetic resonance imaging (MRI), 
or similar modalities [10, 11]. For neonates, radiological 
examinations in a standing or lateral decubitus position may 
be difficult, considering patient’s condition, so the confirma-
tion of air-fluid levels by plain abdominal X-ray is not neces-
sarily required in neonatal cases. In the diagnosis of 
childhood CIIP, the location of dilated segments, the degree 
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of peristaltic disorder, and the presence of nonmechanical 
obstruction can be detected based on the gastrointestinal gas 
pattern on plain abdominal X-ray and gastrointestinal series. 
An intestinal full-thickness biopsy is indispensable for the 
definitive diagnosis of idiopathy and exclusion of other allied 
Hirschsprung’s diseases, such as isolated hypoganglionosis 
and immaturity of ganglia [11, 12]. Its idiopathy is confirmed 
when conventional histological examination, such as hema-
toxylin and eosin staining, fails to show a meaningful pathol-
ogy [8].

In adult cases of CIIP, it is important to differentiate true 
mechanical obstructions caused by neoplastic lesions, 
inflammation, and adhesion. In addition, the exclusion of 
secondary pseudo-obstructions is emphasized in the diagno-
sis of idiopathy. The secondary pseudo-obstructions to be 
differentiated are listed in Table  42.2. Generally, a full- 
thickness biopsy is not conducted in adult cases as it is for 
children. Cine-MRI and intestinal manometry are useful for 
assessing peristaltic disorders present in CIIP, and these two 
modalities are used instead of a full-thickness biopsy in 
adults [8, 13–15].

42.3  Clinical Manifestation

In February 2012, we conducted a nationwide survey in Japan 
for an assessment of epidemiological and clinical features of 
CIPO among children, involving facilities represented by 
members of the Japanese Society of Pediatric Surgeons; the 
Japanese Society for Pediatric Gastroenterology, Hepatology 
and Nutrition; and the Japanese Study Group of Pediatric 

Constipation [12]. A total of 92 responses were collected 
from 47 pediatric facilities, and 62 cases were diagnosed as 
pediatric CIPO. Considering the population of Japanese chil-
dren younger than 15 years of age (16.7 million), the esti-

Table 42.1 Diagnostic criteria for chronic idiopathic intestinal 
pseudo-obstruction

The following seven items need to be satisfied:
1.  Persistent or repetitive development over a long period of time of 

serious bowel obstructive symptoms that may require 
hospitalization, such as abdominal distension, nausea and 
vomiting, abdominal pain, etc.

2.  Duration of symptoms is ≥2 months for neonatal onset and 
≥6 months for onset in infancy or later

3.  Gastrointestinal dilatation and air-fluid level noted on diagnostic 
imaginga

4. No lesions mechanically blocking the gastrointestinal tract
5.  No pathological abnormalities in the nerve plexuses on HE 

staining obtained by an intestinal full-thickness biopsyb

6.  Megacystis-microcolon-intestinal hypoperistalsis syndrome and 
segmental dilatation of intestine excluded

7. Secondary chronic intestinal pseudo-obstruction excludedc

aConfirmation of the air-fluid level on plain abdominal radiography in a 
standing position is not necessarily required for neonates.
bFor adults, when an intestinal full-thickness biopsy is unobtainable, a 
characteristic peristalsis disorder should be confirmed by manometry or 
cine-MRI.
cTable 42.2 shows the secondary chronic intestinal pseudo-obstructions 
to be excluded.

Table 42.2 Secondary chronic intestinal pseudo-obstruction

1. Gastrointestinal smooth muscle-related diseases
  Systemic sclerosis
  Dermatomyositis
  Multiple myositis
  Systemic lupus erythematosus
  Mixed connective tissue disease (MCTD)
  Ehlers-Danlos syndrome
  Muscular dystrophy
  Amyloidosis
  Small bowel-based lymphoid infiltration
  Brown bowel syndrome (Ceroidosis)
  Mitochondrial encephalomyopathy
2. Gastrointestinal nerves-related diseases
  Familial dysautonomia
  Primary dysautonomia
  Diabetic neuropathy
  Myotonic dystrophy
  Pseudo-obstruction after infection, such as EB virus, Herpes 

Zoster virus, and Rota virus
3. Endocrine diseases
  Hypothyroidism
  Hypoparathyroidism
  Phaeochromocytoma
4. Metabolic diseases
  Uremia
  Porphyria
  Serious electrolytes abnormality (K+, Ca2+, Mg2+)
5. Others
  Celiac disease
  Kawasaki disease
  Eosinophilic enteritis
  Paraneoplastic pseudo-obstruction
  Mesenteric vein thrombosis
  Side reactions to radiotherapy
  Angioedema
  Intestinal tuberculosis
  Crohn’s disease
  Chagas disease
  Paralytic ileus resulting from injury, after gastrointestinal surgery, 

intraperitoneal inflammation, etc.
  Ogilvie syndrome
6. Drug-induced diseases
  Antidepressant
  Antianxiety drug
  Anthraquinone-based laxative
  Phenothiazine drugs
  Vinca alkaloid
  Anticholinergic drug
  Opioid
  Ca channel blocker
  Verapamil
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mated prevalence of pediatric CIPO was determined to be 3.7 
per one million children. Pediatric CIPO therefore seems to 
be an extremely rare disease. Among these 62 cases, 49 (23 
males, 26 females) met the diagnostic criteria of CIIP. The 
mean age of the patients was 12.1  years (median, 8  years; 
range, 0–43 years) at the time of the survey.

According to a previous nationwide survey conducted in 
the Japanese adult population, the number of patients with 
CIPO peaks at 40–50 years of age [16]. In contrast, in the 
pediatric population, CIPO as well as CIIP develops during 
the neonatal period in more than half of cases (Fig. 42.1). 

Familial accumulation was noted in two families, and four 
female patients had familial incidence. A set of twins, both 
with megacystis (without presence of microcolon), devel-
oped CIIP during neonatal period, while two sisters, both 
with galactosemia, developed CIIP at school age.

The major initial symptoms are abdominal distension and 
vomiting for neonatal-onset cases and abdominal distension, 
vomiting, and chronic constipation for postneonatal-onset cases 
(Fig. 42.2). Peristalsis disorders may occur at single or multiple 
sites of the gastrointestinal tract. Dilated intestines are fre-
quently observed in the small bowel and colon. In the majority 
of CIIP cases, remission and exacerbation of those pseudo-
obstructive symptoms may be repeated with progressing condi-
tions (Fig. 42.3). Repeated long-term hospitalization is therefore 
sometimes required. Oral intake was restricted in three-fourths 
of the CIIP patients, and more than half were dependent on par-
enteral nutrition in our former survey (Fig. 42.4).

We formulated severity criteria based on factors that 
impair the quality of a patient’s daily life (Table  42.3). 
According to these criteria, 43 out of 49 (87.8%) CIIP chil-
dren were assessed as severe cases.

CIIP is summarized as a rare, serious, and intractable 
disease.

42.4  Therapeutic Interventions

Treatment may start with conservative treatment, such as 
drug therapy and intravenous/enteral nutrition, and shift to 
invasive treatments, such as decompression by tubing or 

>7 years
after birth
12.2%(6/49)

Within 30 days
after birth
61.2% (30/49)

1 to <7 years
14.3% (7/49)

1−12 months
12.2% (6/49)

Fig. 42.1 Disease onset. More than 60% of patients developed CIIP in 
the neonatal period in Japan
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and signs (multiple answers 
allowed)
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Fig. 42.3 Plain abdominal X-ray of a childhood with CIIP. At 7 years of age (left), intestinal dilatation and air-fluid were present. At 17 years of 
age (right), the dilatation had progressed, and free air was observed under the diaphragm
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Fig. 42.4 Nutritional 
management. Only a quarter 
(24.5%; 12/49) of the patients 
were receiving a normal oral 
diet independent of any 
nutritional support. Half 
(53.1%; 26/49) of the patients 
depended on parenteral 
nutritional support

M. Muto



273

enterostomy, as the condition progresses. However, no treat-
ment modality has been clearly shown to be effective in 
relieving symptoms.

42.4.1  Drug Therapy

Some drugs are used to control CIIP, including prokinetic 
agents, Chinese medicine (dai-kenchu-tou), probiotics, anti-
biotics, laxatives, and antidiarrheals. However, few random-
ized control trials (RCTs) or case series have provided 
supporting evidence, and the available articles are mostly 
case reports. There are no recommended medications [17].

Attempts have been made to improve pseudo-obstructive 
symptoms with prokinetic agents; one case series examined 
the efficacy of prucalopride [11], and one cross-sectional 
study examined the efficacy of cisapride [18]. Some case 
reports have suggested the usefulness of cisapride, the 
administration of which resulted in an increased intake of 
enteral nutrients and a reduction in the intestinal transit time 
[19–21]. However, other case reports have found this agent 
to be ineffective [22–24]. The effectiveness of mosapride for 
CIIP has not yet been reported.

Two case reports have described the usefulness of dai- 
kenchu- tou, a Chinese medicine, in improving gastrointes-
tinal motility and bowel obstructive symptoms [25, 26]; 
however, one case report conversely found it to be ineffec-
tive [27].

Two case reports have described an increased intake of 
enteral nutrition and reduced incidence of enteritis treating 
with probiotics [28, 29]. No adverse events associated with 
probiotics have been reported, but evidence supporting its 
effectiveness is not sufficient.

Erythromycin is sometimes administered to enhance 
intestinal motility, and some case reports have shown its 
effects on increasing the enteral nutrition intake [27, 30]. 
One case report described the improvement of pseudo- 
obstruction with polymyxin B [31]. No adverse events have 
been reported with the administration of antibiotics for CIIP, 
but evidence supporting their efficacy is lacking at present.

Regarding other drugs, one case report found laxatives to 
be effective [20], and two case reports found that prostaglan-

din improved bowel obstructive symptoms [31, 32]. Again, 
however, the effectiveness of those agents remains unclear. 
Buprenorphine, a weak opioid, was reported as an agent for 
relieving abdominal pain [14]. Although the evidence is not 
sufficient, buprenorphine may be useful for relieving symp-
toms of abdominal pain associated with CIIP.

42.4.2  Nutritional Therapy

CIIP is a disease that requires repeated, prolonged fasting 
and central venous nutrition management due to enteritis 
caused by stagnation of intestinal contents. Advances in the 
management of optimal parenteral/enteral nutrition support 
may prolong the survival of patients [14, 33].

Since CIIP may have a long duration of symptoms, spe-
cial attention needs to be paid to the life-threatening compli-
cations related to long-term parenteral nutrition, such as 
trace element deficiency, electrolyte disturbance, parenteral 
nutrition-associated liver disease (PNALD), and catheter- 
related blood stream infections (CRBSIs). Of the 49 cases in 
our survey, 18 (36.7%) had PNALD, and CRBSIs were seen 
in 10 (20.4%).

Semi-digested nutrients, the concomitant use of semi- 
digested nutrients and a low-residue diet, and digestive nutri-
ents are reported to be useful for enteral nutrition in patients 
with a functional ileus [21]. However, enteral nutrition may 
not be able to be administered in cases with aggravated 
symptoms. Further investigation into what kinds of enteral 
nutrients are most useful is needed.

42.4.3  Gastrointestinal Decompression

Appropriate gastrointestinal decompression should be con-
sidered on a case-by-case basis. Intermittent decompression 
via enteric tube may be effective in some CIIP cases, and 
enterostomy may be effective in other cases. Gastrointestinal 
decompression may enable enteral feeding and encourage 
growth and long-term survival. In our nationwide survey, 
decompression of the dilated tracts was performed in 39 
CIIP children (79.6%, 39/49), 28 of whom (71.8%, 28/39) 
had permanent enterostomas. Of these 28 cases, five (17.9%) 
were able to receive oral intake of an ordinary diet.

Nasogastric tube decompression for CIIP has been 
reported to be effective in the short term. Regarding the 
nature of CIIP, once the bowel pseudo-obstruction symptoms 
subside, they may relapse again [34]. The placement of an 
ileus tube may improve abdominal distension and abdominal 
pain remarkably, but its long-term efficacy is not clear [35]. 
There have been some cases in which oral intake was enabled 
by intestinal lavage and continuous decompression through 
enterostomy [36]. Antegrade continence enema may be sug-

Table 42.3 Severity criteria

Severe case is defined as one whose daily life is significantly 
impaired due to bowel obstructive symptoms, such as abdominal 
distension, nausea and vomiting, and abdominal pain, and when at 
least one of the following three items is met:
1. Parenteral nutrition is required
2. Enteral nutrition is required
3. Continuous gastrointestinal decompression is requireda

aGastrointestinal decompression refers to the drainage of intestinal con-
tents through enterostomy, gastrostomy, nasogastric tube, ileus tube, 
transanal tube, etc.
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gested to improve defecation and abdominal distension [26]. 
Although temporary efficacy has been reported with both 
jejunostomy and ileostomy, colonostomy has not been shown 
to be effective in any cases and has conversely been reported 
not to have improved bowel obstruction symptoms at all 
[37]. No side effects or adverse events accompanying decom-
pression therapy have been reported.

42.4.4  Radical Surgical Treatment

When gastrointestinal decompression is not effective, the 
risk of intestinal perforation or enteritis should be kept in 
mind. Unfortunately, however, even if the dilated segments 
are resected, obstructive symptoms may relapse due to dys-
function in the remaining intestine. Intestinal resection is not 
believed to improve the pseudo-obstructive symptoms. 
Avoiding multiple surgery is recommended in the treatment 
of CIIP [9, 16].

In cases of duodenal dilatation, duodenojejunostomy is 
suggested to improve the intestinal transit of the dilated seg-
ment. It may relieve the pseudo-obstructive symptoms to 
some extent [38].

In our nationwide survey, 13 out of 49 patients (26.5%) 
underwent intestinal resection. However, less than one- 
quarter (3/13, 23.1%) were able to receive oral intake of an 
ordinary diet; the rest continued to depend on parenteral 
nutrition or required enteral nutrition with a medical diet. A 
tendency toward undergoing multiple surgeries was seen in 
the group treated with intestinal resection compared with the 
group treated without intestinal resection (average number of 
surgical interventions: 3.85 times vs. 2.33 times, p = 0.047). 
Attempts to improve pseudo-obstruction by resection of the 
dilated intestine, including ileocecal resection and colec-
tomy, failed in several studies [24, 30, 39]. No reports have 
shown the efficacy of intestinal resection with clear 
evidence.

42.4.5  Small Bowel Transplantation

Small bowel transplantation may be indicated as a final mea-
sure when conservative treatments become ineffective due to 
complications, when patients have suffered from intolerable 
pain for a long period of time, or when repeated catheter- 
related infections lead to the loss of central venous access 
and progression of hepatopathy. Since CIIP is often charac-
terized by disorder of gastric emptying, the impaired native 
gastric outlet function needs to be considered when small 
bowel transplantation is planned and performed.

Multivisceral transplantation is generally performed [40, 
41], and isolated small bowel transplantation plus partial 

gastrectomy with graft-gastric or graft-duodenal anastomo-
ses may be another option [42].

In Japan, isolated small bowel transplantation for CIIP 
has been performed in three cases. In two of these cases, two 
anastomoses were performed at the oral side to add graft- 
duodenal or graft-jejunal anastomosis to graft-gastric anasto-
mosis. In both cases, however, oral intake was not easily 
established. Only one out of the three cases has survived.

42.5  The Prognosis of Chronic Idiopathic 
Intestinal Pseudo-Obstruction

An estimated 10–25% children with CIPO died before adult-
hood in the past quarter century [4, 5]. Advances in the man-
agement of intestinal failure, including optimal nutrition 
support and improvements in the management of sepsis, may 
prolong the survival of CIIP patients. In our survey in Japan, 
only three children with CIIP died from enteritis or sepsis, 
resulting in a survival rate of 93.9% (46/49). The number of 
cases transitioning from childhood to adult is likely to 
increase in the future [12].

In clinical practice, repeated hospitalization is sometimes 
required for patients with CIIP due to exacerbation of 
pseudo-obstructive symptoms. Even for outpatient cases, the 
requirement of intravenous nutrition support and enteros-
tomy itself may significantly limit patients’ daily life. While 
the prognosis of CIIP with respect to the survival is good, 
this outcome is deemed unsatisfactory given the restriction 
of patients’ long-term quality of daily life [43].
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