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ABSTRACT
Background/Aims: Pediatric intestinal pseudo-obstruction (PIPO) is the most severe form of intestinal dysmotility in children. This study 
aims to present the cases of PIPO to discuss its diagnosis, management, and prognosis.
Materials and Methods: We retrospectively analyzed the medical records of the patients with PIPO between 2010 and 2018.
Results: A total of 7 patients were included. The admission age was 3 days–10 years. The complaints were abdominal distention and 
constipation in all the patients. All the patients had passed meconium in the first 48 hours of their life. An upper gastrointestinal (GI) se-
ries revealed slow transit in 6 patients and malrotation in 2 patients. Full-thickness rectum biopsies revealed normal ganglion cells. Neu-
rological examination revealed postinfectious pandysautonomy in 1 patient. Furthermore, 2 patients are under follow-up with ileostomy 
and TPN, 1 patient is with enteral feeding and ileostomy, and 3 patients are stable with pyridostigmine, enemas. Moreover, 1 patient died 
because of sepsis. The prognosis was not significantly correlated with initial presentation time, lag time, and presence of extraintestinal 
manifestations (p>0.05). The prognosis was significantly better when fewer number of operations were performed (p=0.029)
Conclusion: PIPO is a broad-spectrum disease group that is difficult to diagnose and treat. It is mandatory to rule out the secondary 
causes of diagnosis. Medical and surgical treatments are used to support the nutritional status, prevent sepsis, and restore the intestinal 
motility. The prognosis was better when the secondary causes were identified and fewer operations were performed.
Keywords: Intestinal obstruction, intestinal pseudo-obstruction, ileus, prognosis, pandysautonomia

INTRODUCTION
Pediatric intestinal dysmotilities cover a wide heteroge-
neous group of clinical findings, including intestinal pseu-
do-obstructions (IPO). IPO was first described by Dud-
ley et al. (1, 2) in 1958. They referred to a disease that 
presented with intestinal obstructive symptoms in the 
absence of a true mechanical obstructing cause. If the 
intestinal obstruction symptoms persist longer than 2 
months in a newborn or more than 6 months in the late 
onset ones, the IPO is called chronic IPO (CIPO) (3-5). 
Since there are important differences between adult and 
pediatric CIPO, the European Society for Pediatric Gas-
troenterology, Hepatology, and Nutrition (ESPGHAN) 
expert group considered CIPO in children as a separate 
entity and referred to it as pediatric IPO (PIPO) (4). 

PIPO is the most severe intestinal motility disorder in 
children with potentially lethal consequences. PIPO is a 
very rare disease, and its exact prevalence and incidence 

are not known. A nationwide survey in the United States 
revealed that 100 infants were born with PIPO each year 
(6), while another nationwide study in Japan revealed the 
prevalence as 3.7 in 1 million (7).

The clinical presentation is mostly abdominal distention 
and vomiting and less frequently abdominal pain, diar-
rhea, constipation, and extraintestinal manifestations in 
children (3, 8). Since all these symptoms are nonspecific, 
establishing a firm diagnosis is challenging in PIPO (3, 5). 
The second challenge in PIPO is the need for excessive 
diagnostic tests; repetitive, ineffective, and potentially 
dangerous surgical procedures lead to delay in PIPO diag-
nosis (9). The role of surgery in the management of PIPO 
is crucial; however, surgery itself is a potential risk factor 
in the prognosis that may worsen the clinical symptoms 
(3, 9). A multidisciplinary approach is needed to drive 
prognosis, which is stated to be poor, especially in neona-
tal onset PIPO, myopathic involvement, and with multiple 
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surgeries (4). Therefore, we conducted a retrospective 
study to assess all these challenges in our own clinical 
practice and to increase the awareness on this rare and 
potentially lethal disease. 

MATERIALS AND METHODS
The study was performed in adherence to the Declaration 
of Helsinki and by approval of the local ethical committee 
for clinical research of our institution (GO 18/508-07). We 
carried out a descriptive, retrospective study on patients 
managed for PIPO in our clinics between 2010 and 2018. 
In total, 11 patients were referred to our center with IPO. 
The medical records of 7 patients could be found, and 
these patients were included in the study.

The presence of one or more clinical intestinal obstruc-
tion episodes in the absence of any mechanical obstruc-
tive lesion was used as the inclusion criteria for the study. 
Patients with Hirschsprung’s disease or neuronal intesti-
nal dysplasia were excluded.

The demographic features, age at onset of symptoms, 
symptoms at admission, physical and radiological find-
ings, medicines received, surgical management alterna-
tives, and follow-up data of the patients were recorded.

Statistical Analysis
The Statistical Package for the Social Sciences version 
23.0 for Windows (IBM Corp.; Armonk, NY, USA) was used 
for the analysis of the data. The Fisher exact test was 
used to compare the 2 independent groups for differenc-
es in the categorical variables. Arithmetic mean, standard 
deviation, median, and minimum-maximum values were 
given as descriptive statistics for quantitative data. Qual-
itative data were summarized using frequency and per-
centages. A p value of less than 0.05 was considered to 
indicate a statistically significant difference.

RESULTS
The demographic and clinical features of the patients are 
summarized in Table 1. The medical data of 7 patients 
with a male to female ratio of 2:5 were included. The age 
of the patients at initial presentation ranged between 3 

days and 10 years. The age of the patients at diagnosis 
ranged between 2 months and 12 years. Therefore, the 
average lag time from initial symptom to diagnosis was 
10 months (2–24 months). The age of the patients at 
admission to our center ranged between 2 and 14 years 
(median: 3 years). 

The family history of all the patients was unremarkable. 
The initial symptoms in all the patients were constipation 
and abdominal distention. All the patients had passed 
meconium in the first 48 hours of their life. In addition, 
4 patients had vomiting episodes, 2 had diarrhea, 2 had 
difficulty in micturition, and 1 had abdominal pain. The 
percentiles according to the body weight and height of 
the patients were as follows: below the 10th percentile in 
5 patients, 25th percentile in one case (Case 6), and 50th 
percentile in one case (Case 7). The mean body mass in-
dex of the patients was 15.88 (14.04–20.60). 

Radiological examinations comprised plain upright ab-
dominal X-ray and fluoroscopic studies, including esoph-
agogastroduodenography, small bowel follow graphy, 
contrast enema, and voiding cystourethrography. The 
plain abdominal X-ray revealed dilated bowel loops with 
air-fluid levels in all the patients. The fluoroscopic stud-
ies revealed slow small bowel transit in 6 patients, slow 
esophageal transit and delayed gastric emptying in 1 pa-
tient, malrotation in 2 patients, redundant sigmoid colon 
in 2 patients, and megacystis in 2 patients.

A full-thickness rectal biopsy was performed in all the 
patients to exclude Hirschsprung’s disease and neuro-
nal intestinal dysplasia. The 7th patient had dysphagia 
and was examined with a swallowing test and esopha-
geal manometry, which revealed moderate esophageal 
dysmotility and delayed esophageal clearance. Since the 
medical history of this patient revealed varicella infec-
tion (confirmed with plasma varicella zoster IgM level), he 
was further evaluated by the neurology department and 
diagnosed with pandysautonomy secondary to the viral 
infection. The pediatric neurology department also eval-
uated all the other patients, and abnormal sympathetic 
skin reflex was detected, showing possible autonomic 
nerve system involvement in one of the patients (Case 
6) with micturition difficulty. Special examinations for 
mitochondrial neurogastrointestinal encephalomyopathy 
syndrome (MNGIE) revealed normal findings in all the pa-
tients. 

The initial evaluation of all the patients was carried out 
at another medical center. All but 2 patients were oper-

MAIN POINTS
• Pediatric intestinal pseudo-obstruction (PIPO) presents with 

non-specific various clinical scenarios. 
• Diagnostic approach to PIPO should be in stepwise manner.
• Prognosis of PIPO is associated with both late diagnosis and 

high number of unnecessary surgical procedure.
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ated upon several times to exclude mechanical obstruc-
tion; 2 patients were followed for intestinal obstruction 
but could not be diagnosed. Therefore, they were referred 
to our clinics. The summary of the operations is given in 
Table 2. 

Management of the patients was performed with multi-
disciplinary effort aimed at restoring the fluid and electro-
lyte balance, increasing caloric intake, and gaining normal 
or near-normal intestinal motility. For all the patients who 
could not be fed orally, we ordered PN according to the 
weight and serum biochemistry results of the patients. 
We ordered PN for all but 1 patient in this study (Cases 
1-6). We usually prefer to order rectal enema for patients 
with constipation and did for all the patients in this study. 
Lactobacillus (200–400 million CFU/day) were prescribed 
for patients with constipation for at least a 4-week dura-
tion. Erythromycin (Erythrocin®, ABFAR, Istanbul, Turkey; 
3 mg/kg/day; Cases 3-4-7) and pyridostigmine (Mesti-
non®, MEDA PHARMA, Istanbul, Turkey; 0.25 mg/kg/day; 
all patients except Case 5) were prescribed to restore the 
intestinal motility. The duration of the therapy was decid-
ed according to the response of each patient. We defined 
unresponsiveness as the absence of improvement in oral 
intake and obstructive symptoms after therapy lasting at 
least 3 weeks. We did not observe improvement in the 
patients receiving erythromycin therapy. However, we 
observed partial response in Cases 1, 3, 4, 6, and 7 who re-

ceived pyridostigmine. The patient with pandysautonomy 
(Case 7) was fed with hydrolyzed enteral solutions. Anti-
biotics were used for both treatment of catheter-associ-
ated infections and prophylaxis of bacterial overgrowth. 
One patient (Case 1) developed bacterial overgrowth and 
died because of sepsis despite wide-spectrum antibiot-
ic therapy, while another patient (case 3) also developed 
bacterial overgrowth but responded well to the extensive 
antibiotic therapy. 

Although unnecessary operations were avoided, we had 
to perform laparotomy in 5 patients; 2 of them were for 
severe intestinal obstruction symptoms that were unre-
sponsive to conservative treatment. We detected malro-
tation in 2 patients and performed the Ladd procedure. 
In addition, ileostomy was performed to decompress the 
dilated bowel loops. The other 3 patients were operat-
ed upon for small bowel ileus, adhesive obstruction, and 
stoma prolapsus (Table 2). None of the patients had gas-
trostomy or jejunostomy. The total number of operations 
for CIPO-related indications ranged between 0 and 8 per 
patient (median: 3).

The median follow-up time of the patients is 4 years (1-5 
years). The prognosis was variable in the patients. One of 
the patients died because of catheter-related infections 
and sepsis. Moreover, 2 patients are still under follow-up 
with PN and ileostomy for 2 years; 1 patient is still under 

Table 1. Summary of clinical features and diagnostic workup of the patients.

N Sex
Age at initial  
symptom Lag time Predominant initial symptom

Extraintestinal  
manifestations Fluoroscopic studies

1 F 2 months 18 months Constipation Abdominal  
distention Vomiting

- slow bowel transit

2 F 3 days 2 months Constipation Abdominal  
distention Vomiting

- slow bowel transit malrotation

3 F 5 days 2 months Constipation Abdominal  
distention

Micturation difficulty slow bowel transit, malrotation 
VCU:Megacystis

4 F 30 months 1 year Constipation Abdominal  
distention Vomiting, Diarrhea

- slow bowel transit

5 F 10 years 2 years Constipation Abdominal  
distention Vomiting, Diarrhea

- slow bowel transit

6 M 3 days 6 months Constipation Abdominal  
distention

Micturation difficulty slow bowel transit, Redundant 
sigmoid VCU: Megacystis

7 M 5 years 6 months Abdominal pain Constipation  
Abdominal distention

Dysphagia Varicella 
infection

Delayed esophageal clearance 
Redundant sigmoid

VCU: Voiding cystouretrography

598

Boybeyi  et  a l .  Pediatr ic  intestinal  pseudo-obstruction Turk J  Gastroenterol  2020;  31(8) :  596-602



follow-up with enteral (hydrolyzed enteral solutions ac-
cording to the daily calorie needs) and parenteral feeding 
and ileostomy for the last 1 year. In addition, 3 patients 
are still under follow-up and stable with enteral feeding 
(hydrolyzed enteral solutions according to the daily cal-
orie needs) and medications including pyridostigmine, 
enemas, and laxatives for 5 years (Table 2). The progno-
sis was considered to be good in the patients under fol-
low-up with only enteral feeding and medications. The 
prognosis was considered to be poor in the patients un-
der follow-up with PN or ileostomy and the exitus case. 
Then, we compared the initial presentation time, lag time, 
presence of extraintestinal manifestations, and total op-
eration time with prognosis. The prognosis was not sig-
nificantly correlated with the initial presentation time, 
lag time, and presence of extraintestinal manifestations 
(p>0.05). However, the prognosis was significantly cor-
related with the total operation number. The prognosis 
was significantly better when fewer number of opera-
tions were performed (p=0.029) (Table 3).

DISCUSSION
IPOs consist of a variety of problems and challenges be-
cause of the following reasons: CIPO causes nonspecific 
symptoms simulating other gastrointestinal obstruc-

tions, clinicians have limited experience on CIPO; mis-
diagnosis can be seen frequently in CIPO leading to un-
necessary, ineffective, and potentially dangerous surgical 
procedures. The diagnosis and management of CIPO is 
still challenging for clinicians and surgeons. CIPO in chil-
dren, namely PIPO, is mostly congenital and the primary 
type rather than of secondary forms. Most of the patients 
show symptoms in the neonatal or early infancy period. 
Intestinal obstruction symptoms predominate, associat-
ing with malrotation in 30% of the patients and urological 
involvement in 40%–100% of the patients (3, 4). Esoph-
ageal motility problems have been reported commonly in 
PIPO and has been stated that presence of esophageal 
dysmotility is a poor prognostic sign (3, 5, 10-12). Addi-
tionally, the ESPGHAN expert group reported that prog-
nosis is poor in the neonatal onset form of PIPO, myopa-
thic involvement, and with multiple surgeries (4).

In this study, only 1 patient showed the secondary form 
of PIPO, which was caused by pandysautonomy, second-
ary to varicella infection. Recently, neurotropic viruses, 
viruses capable of infecting the nerves, are thought to be 
responsible for the etiopathogenesis of CIPO, although 
the secondary form of CIPO is extremely rare in child-
hood (13). The viral infection has a latency period, and 

Table 2. Surgical management and prognosis of the patients.

Procedures before diagnosis Procedures after diagnosis

PrognosisProcedure Indication Procedure Indication

1 Exploratory  
laparotomy  
Bridectomy

Exclude mechanical  
obstruction Adhesive  
obstruction

Ileostomy Decompression Exitus

2 Exploratory  
laparotomy  
(2 times)

Exclude mechanical  
obstruction

Ileostomy Stoma  
closure Re-ileostomy

Decompression 
.  
Decompression

PN  
Ileostomy

3 Exploratory  
laparotomy  
(2 times)

Exclude mechanical  
obstruction Adhesive  
obstruction

Ladd Procedure  
Ileostomy Stoma closure  
Re-ileostomy

Malrotation 
Decompression  
.  
Decompression

PN  
Ileostomy

4 Laparotomy  
Ileostomy (2)  
Stoma revision

Exclude mechanical  
obstruction Intestinal  
perforation Stoma prolapsus

Ladd Procedure Stoma 
revision Bridectomy  
Stoma revision

Malrotation Stoma  
prolapsus Adhesive  
ileus Stoma prolapsus

Enteral/PN  
Ileostomy

5 Exploratory  
laparotomy

Exclude mechanical  
obstruction

Ileal resection Adhesive  
obstruction

Enteral feeding  
Medications

6 - - - - Enteral feeding  
Medications

7 Appendectomy  
Bridectomy

Abdominal pain  
Adhesive obstruction

- - Enteral feeding  
Medications
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subsequent reactivation is occurs under proper condi-
tions, such as immune deficiency (13). In patients with a 
long latency period, the possibility of viral etiology may be 
missed in the diagnosis of CIPO. In contrast, that type of 
IPO progress to severe chronic IPO or may regress with 
time (13). Therefore, laboratory examinations covering 
the viral infections should be included in the diagnostic 
workup of the patients, although the secondary causes 
are rare in childhood. 

The initial symptom was seen at the neonatal or early in-
fancy period in 4 patients and at the early or late child-
hood in the remaining 3 patients in our study. We could 
not find a significant correlation between the initial pre-
sentation time and prognosis contrary to the literature 
data. However, the number of patients was small in this 
study. Therefore, larger clinical series are needed to con-
firm this result.

Esophageal dysmotility was detected in 1 patient in our 
study, but the prognosis of this patient was better than 
other patients, contrary to the literature data. Mauro et al. 
(11) performed a study with high-resolution manometry 
investigating the esophageal involvement in CIPO. They 
concluded that the severity and type of esophageal mo-
tility disorder should be defined in detail because the dif-

fuse and severe involvement of the esophagus suggests 
more severe and widespread motor disorder and poor 
prognosis in CIPO. We performed conventional esopha-
geal manometry revealing moderate esophageal dysmo-
tility and delayed esophageal clearance. A more detailed 
examination with high-resolution manometry would be 
helpful to define the prognosis in this case. 

The diagnosis of CIPO is challenging since it depends on 
the awareness of the clinician. The lag time to diagnosis 
should be kept to a minimum to prevent the unnecessary 
diagnostic tests and operations (9). Delayed diagnosis or 
misdiagnosis is commonly seen in PIPO as in our study. 
The lag time to diagnosis ranged from 2 to 24 months in 
this study. There are several reasons for such a long lag 
time. First, most clinicians cannot recognize PIPO; sec-
ond, the necessity of excluding the congenital mechan-
ical obstructions in the neonates necessitates in several 
time-consuming diagnostic tests; and third, nonspecific 
symptoms may cause unnecessary surgical procedures, 
which may further worsen and complicate the clinical 
presentation (9, 12). However, any unnecessary effort to 
exclude all the congenital diseases or secondary causes 
should be avoided to shorten the lag time. A careful med-
ical history evaluation and physical examination may ex-
clude some possible causes, such as esophageal dysmo-
tility, micturition difficulty, past infections, or prescribed 
drugs. Furthermore, the diagnosis should be carried out in 
a stepwise approach (5, 8).

In this study, the first evaluation of all the patients was 
carried out at various medical centers. Unfortunately, 
diagnostic laparotomy was performed in most patients 
instead of a stepwise approach. The consequences of 
this “surgery first” approach being followed caused more 
complicated clinical presentation, delay in diagnosis, in-
creased need for second surgical interventions, and in-
creased complication rates in the following procedures 
(12, 14, 15). Although the number of patients was limit-
ed, the prognosis was significantly poor with higher to-
tal number of operations per patient. Sabbagh et al. (14) 
have stated in their clinical study that frequent reopera-
tion and high number of procedures per patient increases 
the morbidity and mortality in patients with CIPO (14). 
Furthermore, the ESPGHAN expert group advised to 
avoid multiple unnecessary surgeries in CIPO (4).

Once the diagnosis is made, management should be ini-
tiated in a multidisciplinary effort. The main goals of the 
treatment should be to restore the fluid and electrolyte 
balance, improve the nutritional status, prevent septic 

Table 3. Relationship of initial presentation age, lag time, extraintestinal 
manifestations, and total operation time with prognosis (*: statistically 
significant). 

Poor  
prognosis  

(N)

Good  
prognosis  

(N)

Initial presentation <1 year-old 3 1

≥1 year-old 1 2

Fisher’s exact test p: 1.0

Lag time ≤6 months 2 2

>6 months 2 1

Fisher’s exact test p: 1.0

Extraintestinal  
manifestation

Present 1 2

Absent 3 1

Fisher’s exact test p: 0.143

Total operation 
number

0–2 0 3

≥3 4 0

Fisher’s exact test p: 0.029 *
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complications, avoid unnecessary surgical procedures, 
and gain almost normal intestinal motility (3, 4, 10, 12). 
However, there is no standard treatment protocol, which 
is definitively effective. We ordered PN in all but 1 pa-
tient in this study. The last patient was fed orally with 
fiber-based formulas. Several types of prokinetic agents 
were ordered with inconsistent responses. Acetyl cholin-
esterase inhibitors are also used to enhance the bowel 
motility per several reports in the literature (16, 17). We 
ordered long-lasting acetyl cholinesterase inhibitor, pyr-
idostigmine, in 6 patients and obtained a partial response 
in 4 of them. Antibiotics were administered to all the pa-
tients for treatment or prophylaxis of the infectious com-
plications of bacterial overgrowth or central venous lines 
in this study. Bacterial overgrowth is frequently seen in 
PIPO, causing acute exacerbation of diarrhea. Probiotic 
regimens as well as antibiotics are preferred in treatment 
and prophylaxis of the bacterial overgrowth (12). Central 
lines or PN complications also worsen the prognosis of 
patients with PIPO (12, 18). In addition, 4 of our patients 
(57%) experienced severe PN and central line complica-
tions, leading to several line insertion attempts and more 
complications. 

Although unnecessary surgical procedures are to be 
avoided in the management of PIPO, surgery may have to 
be performed in different situations. However, there is no 
definitive indication for surgical procedures in PIPO. Sur-
gery has a crucial role in the placement of central lines, 
sampling full-thickness biopsy, placement of venting 
gastrostomy, performing enterostomy to restore the in-
testinal transit, recurrent laparotomies in intestinal adhe-
sions, and intestinal transplantation (15). In the literature, 
the closure of enterostomy is advised to postpone until 
the patient has improved clearly, weaned from PN totally, 
and recovered without acute exacerbations at least for 
2 years (15). However, ileostomy closure had been per-
formed in 3 patients in our study before their admission 
to our clinics, leading to repeated procedures for per-
forming enterostomy. 

Although this study gives several insights to the clinicians 
on improving new diagnostic approaches to prevent un-
necessary surgical procedures in PIPO, it has some limita-
tions. First, the sample size is small because this is a rare-
ly seen disease. Second, the retrospective design of the 
study may introduce in the interpretation of the decision 
making in diagnosis and management of the patients 
with PIPO. Also, the patients were first evaluated at other 
medical centers, and most of them were operated upon 
multiple times to rule out the mechanical obstruction. Al-

though future observational studies are needed regarding 
PIPO management and prognosis, this study may be an 
inspiration for the clinicians to manage such patients in 
specialized medical centers.

In conclusion, although this study has a small sample 
size and a retrospective design, it reflects the challeng-
es in diagnosis of patients with PIPO, especially those 
who are admitted late after several surgical procedures. 
Moreover, the authors conclude that the prognosis of 
PIPO seems to be associated with not only late diagnosis 
but also increased the number of surgical procedures per 
patient. Therefore, the awareness of clinicians should be 
increased to prevent a long lag time to diagnosis and un-
necessary surgical procedures. The diagnostic approach 
should be stepwise manner aiming to exclude the me-
chanical obstructions and underlying secondary diseases. 
Although the main goals of management are well defined 
in PIPO, standard and effective management protocols 
are needed to improve prognosis.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the Ethics Committee of Hacettepe Uni-
versity (2018. GO 18/508-07).

Informed Consent: Written informed consent was obtained from 
the patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – O.B.T., T.S., H.O.; Design –I.K., 
F.C.T.; Supervision - H.O., F.C.T.; Resource - O.B.T., T.S.; Materials - 
I.K.; Data Collection and/or Processing - O.B.T., T.S.; Analysis and/
or Interpretation - U.E.A., F.C.T., H.O.; Literature Search - O.B.T., I.K.; 
Writing - O.B.T., T.S.; Critical Reviews - O.B.T., H.O., F.C.T.

Conflict of Interest: The authors have no conflict of interest to de-
clare.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES
1. Gfroerer S, Rolle U. Pediatric intestinal motility disorders. World J 
Gastroenterol 2015; 21: 9683-7. [Crossref]
2. Dudley HA, Sinclair IS, McLaren IF, McNair TJ, Newsam JE. Intesti-
nal pseudo-obstruction. J R Coll Surg Edinb 1958; 3: 206-17.
3. Di Nardo G, Di Lorenzo C, Lauro A, et al. Chronic intestinal pseu-
do-obstruction in children and adults: diagnosis and therapeutic op-
tions. Neurogastroenterol Motil 2017; 29: e12945. [Crossref]
4. Thapar N, Saliakellis E, Benninga MA, et al. Paediatric intestinal pseu-
do-obstruction: evidence and consensus-based recommendations from 
an ESPGHAN-Led expert group. JPGN 2018; 66: 991-1019. [Crossref]
5. El-Chammas K, Sood MR. Chronic intestinal pseudo-obstruction. 
Clin Colon Rectal Surg 2018; 31: 99-107. [Crossref]

601

Turk J  Gastroenterol  2020;  31(8) :  596-602 Boybeyi  et  a l .  Pediatr ic  intestinal  pseudo-obstruction

https://doi.org/10.3748/wjg.v21.i33.9683
https://doi.org/10.1111/nmo.12945
https://doi.org/10.1097/MPG.0000000000001982
https://doi.org/10.1055/s-0037-1609024


6. Di Lorenzo C. Pseudo-obstruction: current approaches. Gastroen-
terology 1999; 116: 980-7. [Crossref]
7. Muto M, Matsufuji H, Tomomasa T, et al. Pediatric chronic intes-
tinal pseudo-obstruction is a rare, serious, and intractable disease: 
A report of a nationwide survey in Japan. J Pediatr Surg 2014; 49: 
1799-803. [Crossref]
8. Gabbard SL, Lacy BE. Chronic intestinal pseudo-obstruction. Nutr 
Clin Pract 2013; 28: 307-16. [Crossref]
9. Kim HY, Kim JH, Jung SE, Lee SC, Park KW, Kim WK. Surgical treat-
ment and prognosis of chronic intestinal pseudo-obstruction in chil-
dren. J Pediatr Surg 2005; 40: 1753-9. [Crossref]
10. Di Nardo G, Karunaratne TB, Frediani S, De Giorgio R. Chronic in-
testinal pseudo-obstruction: progress in management? Neurogas-
troenterol Motil 2017; 29: e13231. [Crossref]
11. Mauro A, Basilisco G, Franchina M, et al. Oesophageal motor 
function in chronic intestinal idiopathic pseudo-obstruction: A study 
with high-resolution manometry. Dig Liver Dis 2018; 50: 142-6. 
[Crossref] 
12. Kirby DF, Raheem SA, Corrigan ML. Nutritional interventions in 
chronic intestinal pseudoobstruction. Gastroenterol Clin North Am 
2018; 47: 209-18. [Crossref]

13. De Giorgio R, Ricciardiello L, Naponelli V, et al. Chronic intestinal 
pseudo-obstruction related to viral infections. Transplant Proc 2010; 
42: 9-14. [Crossref]
14. Sabbagh C, Amiot A, Maggiori L, Corcos O, Joly F, Panis Y. 
Non-transplantation surgical approach for chronic intestinal pseu-
do-obstruction: analysis of 63 adult consecutive cases. Neurogas-
troenterol Motil 2013; 25: e680-6. [Crossref]
15. Goulet O, Sauvat F, Jan D. Surgery for pediatric patients with 
chronic intestinal pseudo-obstruction syndrome. JPGN 2005; 41: 
S66-8. [Crossref]
16. Manini ML, Camilleri M, Grothe R, Di Lorenzo C. Application of 
pyridostigmine in pediatric gastrointestinal motility disorders: A 
case series. Pediatr Drugs 2018; 20: 173-80. [Crossref]
17. Choudhury A, Rahyead A, Kammermeier J, Mutalib M. The use of 
pyridostigmine in a child with chronic intestinal pseudo-obstruction. 
Pediatrics 2018; 141: S404-7. [Crossref]
18. Pakarinen MP, Kurvinen A, Koivusalo AI, et al. Surgical treatment 
and outcomes of severe pediatric intestinal motility disorders requir-
ing parenteral nutrition. J Pediatr Surg 2013; 48: 333-8. [Crossref]

602

Boybeyi  et  a l .  Pediatr ic  intestinal  pseudo-obstruction Turk J  Gastroenterol  2020;  31(8) :  596-602

https://doi.org/10.1016/S0016-5085(99)70082-X
https://doi.org/10.1016/j.jpedsurg.2014.09.025
https://doi.org/10.1177/0884533613485904
https://doi.org/10.1016/j.jpedsurg.2005.07.046
https://doi.org/10.1111/nmo.13231
https://doi.org/10.1016/j.dld.2017.10.008
https://doi.org/10.1016/j.gtc.2017.09.005
https://doi.org/10.1016/j.transproceed.2009.12.014
https://doi.org/10.1111/nmo.12191
https://doi.org/10.1097/01.scs.0000180312.55417.8e
https://doi.org/10.1007/s40272-017-0277-6
https://doi.org/10.1542/peds.2017-0007
https://doi.org/10.1016/j.jpedsurg.2012.11.010

