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Our aim was to collect a large number of cases to characterize clinical presentation, outcome ,
and prognosis of chronic inte stinal pseusoobstruction in children. We conducte d a retrospec-
tive multicenter study that included children treated for chronic inte stinal pseusoobstruction
de ® ned as recurrent episode s of inte stinal obstruction with no mechanical obstruction,
excluding Hirschsprung’ s disease . In all, 105 children, 57 boys and 48 girls, were studied,
including ® ve familial forms. Prenatal diagnosis was made in 18 patients. Eighty patients were
less than 12 months old at onse t; the disease began at birth for 37 patients. The most frequent
signs were abdominal distension, vomiting, and constipation. Megacystis was noted in
myopathie s (7 cases), neuropathie s (10 cases) and unclassi® ed forms (13 cases). For all but
three cases (two patients with CMV infection, one with Munchhause n-by-proxy syndrome ),
the associate d diseases and disorders could not account for chronic intestinal pseusoobstruc-
tion as a secondary disorder. At least one full-thickne ss biopsy from the digestive tract was
studied for 99 patients. The diagnosis recorded was visce ral neuropathy in 58 cases, visceral
myopathy in 17 cases, and uncertain or normal biopsy results in 24 cases. Seventy-e ight
children were fed intravenously, and only 18 were able to be fed orally throughout the ir
illness. Seventy-one patients unde rwent surge ry during the ir illness, and 217 surgical proce-
dures, a mean of 3 per patient, were performed. Ostomy was the most performed procedure .
Follow-up continue d in 89 patients for 3 months to 16 years (mean 85 months) . Forty-two
patients were still fed by parenteral (39 patients) or enteral nutrition (3 patients) at the time
of the study. Eleven patients died between the age of 1 month and 14 years 7 months.
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Chronic intestinal pseusoobstruction (CIP) is a rare

disorde r in which impaired inte stinal motility leads to

signs and symptoms of inte stinal obstruction in the

absence of a mechanica l obstructive le sion (1) .

Knowledge and treatment of this heterogeneous syn-

drome has improved in recent years. Classi® cation of

adult and pediatric forms, based on histopathological

data, into myopathic, neuropathic, or unclassi® ed

forms has been attempted, with each form occurring

as a primary disorde r or secondary to a nongastroin-

testinal disease (2, 3). In pediatrics, all studie s have

involve d case reports or small series (4 ± 11) , except

for one large survey reporting 87 cases for which no
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data about histopathology, therapeutic approach, or

prognosis were available (12) .

The aim of this study was to collect pediatric cases

to determine clinical presentation and associate d

morbidity, to re ® ne diagnostic and therapeutic ap-

proaches, and to describe outcome and prognosis of

chronic inte stinal pseusoobstruction in childre n.

MATERIALS AND METHODS

Each member of the French-Speaking Group of Pediatric
Gastroenterology was sent a questionnaire. Physicians were
asked to include patients who had been treated for CIP
since 1980 in the study. The criteria for inclusion were the
presence of recurrent episodes of intestinal obstruction with
no mechanical obstruction or chronic constipation with
small intestine distension visible on x-ray, with or without
bilious vomiting, excluding Hirschsprung’s disease . Prema-
ture infants were excluded.

Each questionnaire asked for the patient’s initials, sex,
date of birth, and the name of the referring center. Clinical
presentation was assessed by description of family history,
prenatal diagnosis, particularly postconceptional age at
which the diagnosis was made , the presence of hydramnios,
bladder distension, urinary tract distension, digestive loop
distension, age at onset of symptoms, acute (de ® ned as
severe acute occlusive syndrome) or chronic mode of onset,
the presenting symptoms, and any associated disease Ð
particularly neurologic and myopathic disordersÐ disorders
of other systems, or general disorders. The means and tools
used for diagnosis were described in terms of a requirement
for surgery at diagnosis, barium x-rays, urinary tract ultra-
sound scans, cystography, manometric recordings, and his-
topathologic data including whether full-thickness biopsies
were taken, sites of biopsies, and histopathologic diagnosis.
Treatment data included the type of nutritional support
given with age of onset and duration of its use, the use of
prokinetic agents and antibiotics to control bacterial over-
growth, the use of speci® c techniques to treat urinary tract
complications and surgery. Follow-up and outcome were
carefully noted in term of the age at which arti® cial feeding
ceased. Gastrointestinal and nongastrointestinal complica-
tions were assessed, and if the patient died, the cause of
death and age at death were recorded.

The histopathologic and manometric results are not re-
viewed in this study. Histopathologic diagnosis was classi-
® ed on the basis of answers given in the questionnaires as
neuropathy, myopathy, or unclassi® ed. As different mano-
metric techniques were used by the various centers, the
results were not investigated further except for the presence
or absence of rectoanal inhibitory re¯ ex.

EpiInfo software was used for data analysis. Pair-wise
comparisons of groups of patients were performed using
the chi-square test.

RESULTS

In all, 109 comple ted questionnaire s were collected

from 17 centers. Four of the 109 were duplicate s as

the patients underwent follow-up in two different

centers. This le ft 105 patients who ful® lled the criteria

for inclusion in the study. Fifty-seven of the patients

were boys and 48 were girls.

Family History

Five patients were from ® ve different familie s with

historie s of CIP. In four of these familie s, only the

siblings were affected. In two familie s, the diagnosis

was of syndromic neuronal pseusoobstruction involv-

ing CIP, malrotation, short bowe l, and pyloric hype r-

trophy. In two familie s, the affected patients pre-

sented with evident visce ral myopathy. In one family,

the father was affected, and there was no clear his-

topathologic diagnosis. Two other familie s were con-

sanguinous.

Prenatal Diagn osis

There were prenatal signs of hollow viscera disease

in 18 patients (17% ). The signs were obse rved be-

tween 21 and 35 weeks after conception. The most

frequent sign was megacystis (16 cases), followed by

polyhydramnios (5 cases), and dilatation of uppe r

urinary tract (5 cases). Dilatate d intestinal loops were

obse rved in only one case .

Clin ical Presentation

Eighty patients were less than 12 months old at

onset. Of these, the disease began at birth for 37

patients and during the ® rst year of life for 43. The

disease began before the end of the ® rst month of life

in 67% of cases.

Acute onse t was reported in 64 cases; 53 patients

were less than 1 year old, including 33 newborns.

Thus, acute onse t occurred in 89% of the newborns.

The most frequent signs were abdominal distension

(98% ), vomiting (91% ; bilious in 80% ), constipation

(77% ), and failure to thrive (62% ). Abdominal pain

was reported in 58% , septicemia of digestive origin in

34% (32 patients), and diarrhea in 31% (29 patients).

Dysphagia was rare (9 cases). Megacystis occurred in

31 patients and was noted in myopathie s (7 cases),

neuropathie s (11 cases), and unclassi® ed forms (13

cases).

The three main characteristic symptoms in patients

with progre ssive symptoms were constipation, ab-

dominal distension, and vomiting. Failure to thrive

was reported in 72% of patients with progre ssive

symptoms. There were other diseases present in 35

cases (Table 1).
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Diagn osis

Laparotomy. Surgery was used as a ® rst-step diag-

nostic tool in 52 cases. Of these, 42 presented with

acute onset, 43 were less than 1 year old, and 22 were

newborns. Three patients unde rwent two laparoto-

mies and one three laparotomie s to diagnose their

disease. Venting enterostomy was performed during

the laparotomy in 31 cases. There were 19 ileosto-

mies, 11 colostomies, and 1 je junostomy. Only 9 pa-

tients underwent a single laparotomy with no other

inte rvention during the ir disease .

Radiology. Barium opaci® cation was used for all

but two patients. Upper series were performed in 103

patients. Bowel dilatation was the most frequent sign,

present in 62% of cases. Malrotation was seen in 9

cases, in all of which the age at onse t was less than 2

months; 6 were neonate s. Barium enema was per-

formed in 98 patients. Colonic dilatation was ob-

served in 58% of cases and microcolon in 10 cases.

Barium enema results were normal in 17 patients.

Eighty-two percent of patients had dilatation of at

least one region of the gastrointe stinal tract. Sixteen

of the 18 patients with no dilatation were newborns or

younge r than 2 months.

Manometric Studies. Manometric studie s were

performed in 82 (79.8% ) patients. Rectoanal manom-

etry (72 patients) and esophage al manometry (71

patients) were the most used methods. Antroduode -

nal manome try was performed in 54 cases and colonic

manometry in 15 cases. Rectoanal inhibitory re¯ ex

was detected in all but four cases.

Histopathology. At least one full-thickne ss biopsy

from the digestive tract was studied for 99 patients.

Rectal specimens were the most frequently available .

The diagnosis recorded was visce ral neuropathy in 58

cases and visceral myopathy in 17 cases. The diagnosis

was uncertain or the biopsy considered normal in 24

cases.

Urinary Tract Involvement. Renal ultrasound

scans were performed in 96 cases. Megacystis was

found in 31 patients. There was dilatation of the

upper urinary tract in 21 cases (22.6% of all patients,

68% of the patients with megacystis) . Cystography

was performed in 49 patients, and there was vesico-

renal re¯ ux in 13 cases.

Treatment

Nutritional Support. Eighty-se ven childre n (83% )

require d nutritional support . Forty-four patients

(42% ) were given total parenteral nutrition (TPN), 35

(33% ) were fed both parenterally and enterally by

constant rate enteral nutrition (CREN), and 8 were

fed enterally by CREN only.

Prokin etics and Antibiotics. Prokine tic drugs were

used in 92% of the patients. Cisapride , bethane chol,

erythromycin, and cerule in were the most commonly

used. Bacterial overgrowth was treated and prevented

with nonabsorbable antibiotics in 37% of the patients.

Surgery. Seventy-one patients unde rwent surge ry

as a treatment during their illne ss. There were 217

surgical procedures, a mean of 3 per patient (range :

1± 14 inte rventions) . Ostomy was the most performed

procedure : 53 ileostomies, 17 colostomies, 3 jejunos-

tomies, and 1 duodenostomy. These procedure s were

carried out during the ® rst operation (52 cases) or the

second operation (6 cases) in 58 of the 71 patients

who unde rwent surge ry. Twenty-two of these patients

had the stoma closed after a mean of 39 months

(range : 1± 101 months) during the second operation

(12 cases), the third operation (7 cases), or the fourth,

® fth, or sixth operation (1 case each). The closure was

TABLE 1. DISORDERS ASSOCIATED WITH CHRONIC INTESTINAL

PSEUDOOBSTRUCTIO N

Disorders N

Neurological (N 5 14)
Microcephaly 1

Are¯ exia 2
Perceptive deafness 1

Anoxia 2
Ependymoma, astrocytoma 2

Vermis hypoplasia 1
Callosum corpus age nesis 2

FG syndrome 1
Halerworden Spatz syndrome 1

MELAS* 1
Muscular (N 5 3)

Duchenne muscular dystrophy 1
Myotonic dystrophy 1

MELAS* 1
Cardiac (N 5 4)

Ventricular septal defect 1
Patent ductus arteriosus 1

Cardiomyopathy 1
Atrial septal defect 1

Uropathies, nephropathy (except megacystis)
(N 5 6)

Hydronephrosis 2
Pyelic bi® dity 1

Microcystis 1
Renal malrotation 1

IgA nephropathy 1
Infection (N 5 2)

CMV 2
Other (N 5 4)

Atopy 2
Interstitial desquamative 1

Pneumopathy
MuÈ nchausen-by-proxy 1

* MELAS: mitochondrial myopathy, encephalopathy, lactic acido-

sis, strokelike episodes.
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performed following a Duhamel procedure in 11

cases, a Swenson procedure in 1 patient and simple

closure in 10 cases. Gastrostomy was performed in 20

patients. Cystostomy was required in 6 cases. Ten

patients had sequential cystic drainage , and 15 were

treated with antiseptics. One boy, with familial vis-

ceral myopathy, unde rwent bowe l transplantation at

the age of 14 years after a total enterectomy for

intractable occlusive syndrome .

Outcome

Follow-up continued in 89 patients for between 3

months and 16 years (mean 85 months) and 78 of

them were fed nonorally during the course of their

disease. Thirty-six ceased to require special forms of

nutritional support after 1± 144 months, at an age of 4

months to 20 years. In these 36 patients, parenteral

nutrition was used in 33 for a mean of 18 months

(range : 1± 144 months) and enteral feeding in 25 for a

mean of 13 months (range : 1± 72 months) .

Forty-two patients were still fed by parenteral (39

patients) or enteral nutrition (3 patients) at the time

of the study. These 42 patients were given arti® cial

feeding for between 2 months and 16 years. Eleven

patients were given TPN for more than 10 years.

Twenty-four of the 58 patients who received osto-

mies were able to be orally fed and 34 are still

dependent on arti® cial means of feeding. Twenty of

the patients no longe r requiring arti® cial feeding had

their stoma closed.

Comparison between the two groups of patients,

those requiring and those no longe r requiring arti® -

cial feeding, showed signi® cant differences in terms of

neonatal onset, urinary tract involve ment, acute on-

set, and requirement for surge ry, all features that are

more frequent in cases with a poor prognosis (Table

2).

Complication s

Apart from chole lithiasis (6 cases), the most fre-

quent were hematemesis (5 cases), diversion colitis (4

cases), and stoma prolapse (4 cases). Hypersecretion

and excessive hydroe lectrolytic losse s were also re-

ported in 3 patients. Two patients presented with

medullary thyroid carcinoma associate d with type IIb

multiple endocrine neoplasia with neurogangliomato-

sis. Recurrent pancreatitis, gastric bezoar, gastric per-

foration, and gastric volvulus on gastrostomy were

also reported in 4 different patients.

Mortality

Eleven patients died. The age at death was between

1 month and 14 years 7 months. The disease began

when the patients were less than 1 year old in 9 of

the se patie nts. The cause of death was TPN-

associate d complications in 5 patients (hepatic failure

in 3, infection of central line in 2). Septic shock of

gastrointe stinal origin was reported in 4 patients.

Medullary thyroid carcinoma in a 14-year-old child

with ganglione uromatosis and sudden unexplaine d

death at 2 years accounted for the 2 remaining cases.

DISCUSSION

Chronic intestinal pseudoobstruction is a rare dis-

order in childre n, and data are required to characte r-

ize clinical presentation, outcome , and prognosis.

Studie s in both childre n and adults, due to the rarity

of the syndrome, tend to include only small numbers

of cases or are focused on highly speci® c topics. We

report here a study of 105 children diagnose d and

treated for CIP in 17 centers.

Diagnosis of CIP has been controversial and has

recently been de ® ned in children as a clinical syn-

drome ª characte rized by repetitive episodes or con-

tinuous symptoms and signs of bowe l obstruction,

including radiographic documentation of dilatate d

bowe l (except in a few congenital cases), in the ab-

sence of a ® xed lumen occluding lesionº (13) . In this

study, all 105 patients include d met these criteria and

were the refore clearly suffe ring from inte stinal

pseudoobstruction. Indeed, CIP is diagnose d clini-

cally after lumen obstruction has been ruled out, and

histopathology and manometry are not formally re-

quired for diagnostic, but are means to characte rize,

classify and establish the prognosis (14) .

The sex ratio shows that more boys than girls were

affected in our sample . This is consistent with the

survey of Vargas et al (12) but not with other studie s

(5± 11) . However, more newborn girls were affected

TABLE 2. COMPARISON BETWEEN PATIENTS REQUIRING AND NO

LONGER REQUIRING ARTIFICIAL FEEDING

Able to tolerate

oral feeding
(N 5 38)

Dependent on

arti® cial feeding
(N 5 40) P

Prenatal signs 6 11 NS
Onset , 1 year old 30 36 NS

Onset at birth 10 21 , 0.05*
Acute onset 21 31 , 0.05*

Megacystis 4 11 , 0.05*
Associated disease 12 13 NS

Laparotomy at diagnosis 20 23 NS
Surgery 24 35 , 0.05*

* Chi-square test.
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than newborn boys (23 girls vs 14 boys had the disease

at birth) , consistent with the previous reports (11) .

This sugge sts there may be a different neonatal or

antenatal form of CIP.

Almost all patients presented with a dilate d dige s-

tive segment on x-ray with opaci® cation. The childre n

with no bowe l dilatation were very young, sugge sting

that dilatation could not occur at that stage or that the

dige stive tract was not functional. Malrotation was

frequent, especially in neonate s, and was reported in

cases of myopathy, neuropathy, and familial syn-

drome with associated CIP, malrotation, and pyloric

stenosis. Other authors have also noted a high prev-

alence of malrotation, especially in neonate s (10 ± 12) .

Diagnosis was made after laparotomy, especially in

cases of neonatal acute onse t, to rule out lumen

obstruction. Surgery may cause adhesions, so inte r-

pretation of subsequent obstructive episodes is dif® -

cult. This is re¯ ected in the small number of patients

who underwent a single laparotom y during their ill-

ness, suggesting that others unde rwent further sur-

gery because occlusive episode s recurred, raising the

possibility of adhesions. Thus, unnecessary surge ry

should be avoide d, the typical case be ing a neonate

with an antenatal diagnosis of megacystis without

clear evidence of bowe l obstruction on x-rays with

opac i® cations. Inde ed, surge ry at diagnos is was

avoided in more than 50% of our patients. However,

if x-rays, manome try, or the clinical course of the

illne ss sugge st an organic obstructive lesion, laparot-

omy should be done to make formal exclusion possi-

ble. Almost all othe r pediatric reports note the high

prevalence of surge ry at diagnosis (4 ± 12) .

CMV infection was reported in two cases with

infection of the ganglion cells, and case reports of

these patients have already been publishe d (15, 16) .

One of our cases was associate d with a MuÈ nchause n-

by-proxy syndrome (17) . Except for these three pa-

tients, no case in this survey was secondary to a

general disorder, which is usually the case in adults

(18) . This is a clear difference from adult CIP and

suggests that pediatric CIP may be regarded as a

speci® c entity usually related to primary anomalie s of

smooth muscle or the enteric nervous system. How-

ever, CIP is not always a primary disorder in children,

and speci® c treatment can be given for curable infec-

tious (18) , in¯ ammatory (19) , or toxic (13) forms of

CIP, for which there should therefore be systematic

screening.

Five familie s were affected by familial forms of the

illne ss. In two cases, the diagnosis of syndromic neu-

ronal pseudoobstruction involving CIP, malrotation,

short bowel, and pyloric hypertrophy was clearly es-

tablishe d. This syndrome , ® rst described by Royer et

al (20) , is thought to be transmitted with a recessive

autosomal pattern of inhe ritance , but has been shown

to be linked to Xq28 too (21) . Familial visce ral my-

opathie s have also been reported in recessive (22, 23)

and dominant forms (24, 25) , some forms associate d

with ophthalm oplegia sugge sting a mitochondrial my-

opathy. Our two patients with familial visce ral myop-

athy seemed to have a recessive autosomal disease .

As reported for three patients, smooth muscle in-

volve ment has been reported in muscular diseases

such as Duchenne muscular dystrophy (26) , myotonic

dystrophy (27) , and mitochondrial myopathie s (28) .

CIP is a rare feature but it is well characterized and

should be treated as a primary visceral myopathy

related to the striated and smooth muscle degenera-

tive process (29) .

Treatment methods and outcomes of CIP in chil-

dren have not been reported for a large survey. Two

thirds of patients required parenteral nutrition, indi-

cating that most of our patients had severely impaired

dige stive motility, as sugge sted in studies showing that

tole rance of oral feeding decreases as motility be-

comes more disturbed (10, 30, 31) . Prokine tic drugs

were tried in almost all patients with no clear ef® cacy

(32) . Treatment and prevention of bacte rial over-

growth must be carefully managed in CIP because use

of antibiotics leads to the development of resistant

bacte rial strains. Surgery was required as a treatment

in 71 patients with a mean of three procedure s per

patient. This is similar to the situation noted by Krish-

namurthy et al (9), with 67 operations in 22 patients.

The most frequent procedure was digestive decom-

pression to bypass the functional obstruction. Twenty-

four of the 58 patients treated in this way clearly

improve d because it became possible to stop arti® cial

feeding. This suggests that surgery was ine ffective in

more than 50% of these patients in terms of depen-

dence on arti® cial feeding methods. However, these

patients probably had le ss bacte rial overgrowth,

translocation, chronic distension, and abdominal pain

as a result of surgical treatment. Surgery was also

used for treatment in other small series, with variable

results, ine ffective in some (9, 12) , and making it

possible to stop arti® cial feeding for 4 of 10 patients

in other (10) . Small bowe l transplantation was pro-

posed in one boy as a last resort. Transplantation in

CIP patients is complicate d by speci® c problems such

as gastric emptying disorde rs or achalasia (33) .

Complications do occur, and some, such as stoma

prolapse , recurrent pancreatitis, dive rsion colitis, and
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excessive hydroe lectrolytic losses have been reported

in CIP patients (34 ± 36) and should be conside red as

speci® c to CIP. Gastric perforation and gastric volvu-

lus have never been reported with CIP.

The outcome was poor in the majority of our cases,

despite the large number of children (46% ) no longe r

requiring arti® cial feeding. Other reports do not give

details of outcomes, except Fell et al (10) who re-

ported a series of 14 cases with 5 enterally fed chil-

dren, 4 TPN-dependent for 1± 10 years, and 5 patients

who died (10) . Neonatal onse t, urinary tract involve -

ment, acute onse t, and requirement for surgery indi-

cate a poor prognosis. Indeed, neonatal forms of CIP

have a high mortality rate and in the 10 living childre n

reviewed by Granata and Puri (11) , only one could

tole rate enteral feeding. Urinary tract involve ment

re¯ ects that this is a diffuse hollow visce ra disease,

suggesting that the entire dige stive tract is involve d in

these cases, unlike the localized forms. The require -

ment for surge ry may re¯ ect the gravity of the disease.

Mortality was lower in this study than in other

pediatric reports. Cause s of death were directly re-

lated to CIP (septic shock of digestive origin, medul-

lary thyroid carcinoma) or to parenteral nutrition

(hepatic failure , infection of central line ). Cardiac

arrest has been reported in two previous cases of CIP

and in one patient reported here (37) .

In conclusion, we report a large survey of 105

pediatric cases of CIP. This rare syndrome has a

speci® c pediatric form, which has been clearly de-

scribed in terms of clinical presentation, manage -

ment, and prognosis. Further studie s should be per-

formed to investigate the histopathological lesions of

these patients.
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