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Abstract
Background  Chronic intestinal pseudo-obstruction (CIPO) is a rare and severe disorder presenting with the clinical and radiological 
features of intestinal obstruction in the absence of a mechanical cause. When it manifests in children, it is referred to as pediatric 
intestinal pseudo-obstruction (PIPO). Diagnosis remains challenging and is largely based on exclusion. Management is primarily 
symptomatic, and among the available therapeutic approaches, cholinesterase inhibitors have emerged as potential options for severe 
gastrointestinal dysmotility, particularly when conventional treatments are insufficient. This review summarizes the current evidence 
on the use of pyridostigmine and neostigmine in CIPO, with a focus on pediatric patients.
Methods  A systematic review was performed using PubMed, Embase, Web of Science, and Scopus, including all studies 
published up to July 2025 that evaluated the use of pyridostigmine and neostigmine in pediatric patients with CIPO.
Results  Our review identified 22 publications reporting a total of 54 patients. Overall, treatment with neostigmine or pyri-
dostigmine was associated with a favorable clinical response in approximately two-thirds of cases, ranging from partial 
improvement to complete symptoms resolution. Safety outcomes were generally reassuring, with few adverse events and 
only rare cases requiring treatment discontinuation.
Discussion  Pyridostigmine and neostigmine may represent therapeutic options for pediatric CIPO, with neostigmine appearing 
particularly effective in acute settings and pyridostigmine more suited to chronic management. Although current evidence supports 
both safety and potential efficacy, robust clinical trials are essential before these agents can be integrated into standard care protocols.

Key Points 

Chronic intestinal pseudo-obstruction (CIPO) is a rare 
and severe disorder of intestinal motility.

Pyridostigmine and neostigmine demonstrated clinical 
efficacy in relieving CIPO symptoms.

Both agents may represent therapeutic options for pedi-
atric CIPO.

1  Introduction

1.1 � Chronic Intestinal Pseudo‑Obstruction (CIPO)

Chronic intestinal pseudo-obstruction (CIPO) is a rare and 
severe disorder characterized by clinical and radiologi-
cal features of intestinal obstruction in the absence of a 
mechanical cause, moreover, it is also defined as pediatric 
intestinal pseudo-obstruction (PIPO) when occurring in 
children [1]. To meet the diagnostic criteria for chronicity, 
symptoms must persist for more than 2 months in new-
borns and more than 6 months in older children [2]. The 
exact incidence is unknown; however, it is estimated to 
be less than 1 in 40,000, possibly less than 1 in 100,000 
[1]. CIPO is generally classified into primary, secondary, 
and idiopathic forms. Primary CIPO results from intrinsic 
neuromuscular abnormalities of the gastrointestinal tract 
and can be histologically categorized into neuropathies, 
myopathies, or mesenchymopathies, though mixed pat-
terns may occur. Secondary CIPO is associated with a 
wide range of systemic conditions, including connective 
tissue diseases, endocrine disorders, neurological diseases, 
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paraneoplastic syndromes, infections, infiltrative diseases, 
and metabolic disturbances. Moreover, exogenous causes, 
such as drug effects, post-surgery complications, and post-
transplant side effects have been reported. When no under-
lying cause is identified despite thorough investigation, 
the condition is considered idiopathic. Although familial 
and inherited forms have been described, they remain rare 
compared with the idiopathic group [3].

Diagnosis is challenging and primarily relies on clini-
cal symptoms, including, abdominal distension, vomiting, 
abdominal pain, reduced bowel movement, and persistent 
constipation. Abdominal imaging should be used as rou-
tine first screening approach and typically shows bowel 
distension without evident obstruction. Due to its rarity 
and the often nonspecific nature of symptoms, it is not 
uncommon for the diagnosis to be made primarily by 
exclusion, and some patients may remain undiagnosed [1].

1.2 � Therapeutic Approach

The clinical burden of CIPO and the limited efficacy of 
standard prokinetic agents, such as metoclopramide and 
serotonergic agents, underscore the need for novel thera-
peutic approaches [4]. Due to their prokinetic properties, 
cholinesterase inhibitors have emerged as a potential thera-
peutic option in selected cases of severe gastrointestinal 
dysmotility, especially when conventional treatments are 
insufficient. Pyridostigmine, a long-acting, orally available 
reversible cholinesterase inhibitor, increases acetylcho-
line concentrations at the neuromuscular junction within 
the enteric nervous system, thereby enhancing intestinal 
motility and promoting coordinated peristalsis [5]. Recent 
clinical reports in pediatric populations have showed 
potential efficacy of the treatment with observed out-
comes, including reduced abdominal distension, decreased 
reliance on parenteral nutrition, and improved tolerance of 
enteral feeding [5, 6]. In adults, pyridostigmine has dem-
onstrated efficacy in the management of CIPO [7], whereas 
in pediatric patients, available data are still limited and 
mostly derived from case reports and small case series. 
Neostigmine has been successfully used as a pharmaco-
logic agent for colonic decompression in acute colonic 
pseudo-obstruction, with efficacy demonstrated in adult 
and pediatric cases [4].

Nevertheless, safety considerations remain critical. Avail-
able tolerability data are primarily derived from patients 
treated for myasthenia gravis. The most frequently reported 
adverse effects are gastrointestinal in nature, including 
flatulence, abdominal cramps, and diarrhea. Other com-
mon side effects include excessive sweating, salivation, and 
urinary urgency. However, treatment discontinuation due to 

adverse effects is relatively uncommon and typically occurs 
in response to severe diarrhea or muscle fasciculations [8].

1.3 � Aim of the Review

This review provides an overview of current evidence on the 
use of pyridostigmine and neostigmine in CIPO, with a focus 
on pediatric patients. We summarize available clinical data 
and highlight their potential benefits, safety, and limitations 
in managing severe gastrointestinal dysmotility.

2 � Methods

2.1 � Search Strategy

We conducted a systematic literature review on the use of 
pyridostigmine and neostigmine on CIPO pediatric patients 
in accordance with Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [9].

A literature search was conducted in PubMed (https://​
pubmed.​ncbi.​nlm.​nih.​gov), Web of Science (https://​www.​
webof​scien​ce.​com), Embase (https://​www.​embase.​com), and 
Scopus (https://​www.​scopus.​com) up to July 2025, indepen-
dently by three authors (L.Z., C.C., and V.R.).

The search strategy included the following key terms: 
“pyridostigmine” or “neostigmine”, and “obstruction”, 
“intestinal”, and age-related terms “pediatric”, “infant”, 
“children”, “adolescent” (Supplementary Table 1).

Inclusion criteria:

•	 Pediatric patients under 18 years of age.
•	 Use of pyridostigmine or neostigmine or both.
•	 Diagnosis of intestinal pseudo-obstruction (regardless 

of the underlying condition) defined as the presence of 
clinical and/or radiological features of intestinal obstruc-
tion in the absence of a mechanical cause.

Exclusion criteria:

•	 Adult patients.
•	 Use of pharmacological agents other than neostigmine 

or pyridostigmine.

Discrepancies were resolved by consensus among three 
authors (L.Z., C.C., and V.R.).

2.2 � Quality of Study

The quality of the included studies and their associated risk 
of bias were assessed using the JBI tools for case report and 
case series studies [10, 11].

https://pubmed.ncbi.nlm.nih.gov
https://pubmed.ncbi.nlm.nih.gov
https://www.webofscience.com
https://www.webofscience.com
https://www.embase.com
https://www.scopus.com
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3 � Results

A total of 275 articles were identified through searches in the 
4 databases. After manual screening of titles and abstracts, 
and removal of duplicates, 22 articles were ultimately 
selected [5, 6, 12–31].

The workflow of the search was showed in Fig. 1, while 
summary of the articles was presented in Table 1.

Seven works were conducted in the USA, three in Korea, 
three in Canada, two in Turkey, three in Italy, and one each 
in the UK, Spain, Mexico, and Australia.

All included articles were case reports or small case 
series (1–10 patients), comprising a total of 54 patients (30 
male and 24 female, mean age 8.03 ± 5.60 years, range 2 
months–21 years).

Various underlying conditions were reported; 7 
patients were classified as having primary CIPO, 15 had 

oncological diseases, 7 underwent abdominal transplant 
surgery, 3 underwent orthopedic surgery, 11 had genetic 
disorders, and 11 had other conditions (Table 2). Patients 
with CIPO without comorbidities were most frequently 
treated with pyridostigmine, whereas oncological patients 
were more often treated with neostigmine.

Notably, among the 54 patients, 13 developed CIPO 
following chemotherapy and 13 after surgery (Table 3). 
Neostigmine was the only drug administered in cases 
where CIPO occurred after chemotherapy, and it was also 
more commonly used in patients who developed CIPO fol-
lowing surgery.

The main symptoms reported included abdominal and 
intestinal loop distension, constipation, vomiting, abdomi-
nal pain, and reduced or absent bowel movements.

The diagnosis was mainly based on the radiological 
findings of the abdomen, showing bowel distention with-
out mechanical obstruction; however, in a few articles 

Fig. 1   Workflow of the study 
identification
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the authors did not report the imaging findings for all the 
patients described [15, 22, 29, 30].

In 1 article, neostigmine and pyridostigmine were 
administered subsequentially [30], 13 works used neostig-
mine alone [16, 18–28, 32], and 7 used pyridostigmine 
alone [5, 6, 12–15, 17].

Neostigmine was primarily administered intravenously 
or subcutaneously. Pyridostigmine was administered orally 
in two patients, however, most of the studies did not report 
the route of administration (Table 4).

Effective pyridostigmine doses varied from 1 to 4 mg/
kg/day for acute treatment and from 0.44 to 3.1 mg/kg/
day for chronic therapy lasting months to years. Lower 
dosage (0.25 mg/kg/day) generally resulted in only partial 
effects. In a single case, a higher dose of 30 mg/kg/day 
was administered and was associated with symptomatic 
improvement. For acute management, neostigmine was 
effective at a subcutaneous dose of 0.01 mg/kg (for 1–3 
doses). When administered as a continuous intravenous 
infusion, effective maximum doses were 0.005–0.011 mg/
kg/h for approximately 1 day; in one case, a maximum 
dose of 0.05 mg/kg/h was reported (Table 1).

The duration of the treatment ranged from a single dose 
of pyridostigmine to more than 3 years of treatment, while 
neostigmine was administered for periods ranging from 
short intravenous infusion to 10 days. Symptom resolution 
was achieved in 36 cases (overall rate 66.7%, 56% when 
pyridostigmine was used, 81% when neostigmine was 
used), while in 7 cases improvement was partial (13%) and 
in 9 cases the therapy was ineffective (16.7%) (Table 5).

The reported outcomes used to define successful treat-
ment included improvement of clinical symptoms, reduction 
of abdominal distension and pain, normalization of bowel 
movement and defecation, resolution of vomiting, increased 
tolerance or intake of oral feeding, and decreased hospi-
talization. Outcomes were defined as partial by the authors 
when there was no complete resolution of symptoms but 
only some ameliorations.

Nevertheless, pyridostigmine was not effective in an 
18-year-old patient with no prior medical history, whose 
symptoms resolved only after an isolated small intestine 
transplant [14], and in a 2-month-old infant with CIPO onset 
at 3 days of life [17]. Moreover, it was not efficacious in a 
case of neurogenic CIPO, in a patient with ACTG2 related 
visceral myopathy, and in a child with mitochondrial disease 
[31]. Neostigmine was ineffective in a patient with cerebral 
palsy and spastic quadriparesis who developed CIPO after 
scoliosis surgery and was later subjected to an ileocecal 
resection due to a cecal perforation [20], in a heart-transplant 
patient whose symptoms resolved after 2 days with poly-
ethylene glycol administration [22], and in two oncologic 
patients [28]. In the study where neostigmine and pyridostig-
mine were administered sequentially, the authors reported 

a shortening in the hospital length of stay and parenteral 
nutrition use, but did not describe the exact impact of the 
treatment on gastrointestinal symptoms [30].

When the patients were categorized according to the 
myopathic or neurogenic nature of their disorders, the suc-
cess rates were lower with myopathic CIPO in respect to 
those with neurogenic CIPO. In the case where CIPO was 
nonspecific, symptom resolution was achieved in three out 
of eight patients (Table 6).

Few side effects were reported, and those described were 
generally mild, including abdominal pain, cramps, vomiting, 
salivation, diplopia, and bradycardia. In one case, diffuse 
erythema, a sensation of throat closure, and dyspnea fol-
lowing neostigmine infusion led to discontinuation of the 
treatment [25]. In another case, abdominal pain and cramps 
after pyridostigmine administration resulted in treatment 
discontinuation (Table 7) [15].

When assessing the risk of bias with the JBI tools, which 
are appropriately tailored for case reports and case series, 
most items were rated as low risk (Supplementary Table 2). 
However, it is important to consider that case series and 
case reports inherently presented potential biases due to their 
observational design and the absence of control arm.

4 � Discussion

This review summarizes the available evidence on the use 
of pyridostigmine and neostigmine in the management of 
CIPO in pediatrics.

While both drugs are well-known acetylcholinesterase 
inhibitors with established efficacy in several conditions, 
their application in CIPO remains off-label and supported 
mainly by anecdotal reports, small case series, and hetero-
geneous patient populations.

Our analysis identified 22 publications reporting on a total 
of 54 patients. Overall, treatment with neostigmine or pyri-
dostigmine was associated with a favorable clinical response 
in two-thirds of cases, ranging from partial improvement to 
complete resolution of symptoms. Neostigmine, typically 
administered intravenously or subcutaneously, had a rapid 
onset of action and higher rates of symptom relief, particu-
larly in acute colonic pseudo-obstruction and postopera-
tive ileus. In contrast, pyridostigmine, mostly given orally, 
more frequently employed in patients with chronic or recur-
rent symptoms, showed slower onset but it was associated 
with sustained improvement in gastrointestinal function in 
selected cases. Notably, in some cases pyridostigmine treat-
ment was continued for several months or even years. These 
observations suggest that the two agents may have com-
plementary roles: neostigmine as an acute rescue therapy, 
and pyridostigmine as a maintenance treatment for chronic 
dysmotility. The heterogeneity of underlying conditions, 
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including oncological diseases, transplant-related compli-
cations, genetic disorders, and idiopathic CIPO, substan-
tially complicates the interpretation of treatment outcomes. 

Nevertheless, the relatively higher efficacy observed with 
neostigmine in post-surgical and chemotherapy-related 
pseudo-obstruction highlights its possible utility in acute 

Table 2   Therapeutic applications of neostigmine and pyridostigmine in reviewed literature

Condition All
n = 54

Pyridostigmine
n = 25

Neostigmine
n = 27

Neostigmine 
+ pyridostigmine
n = 2

Chronic intestinal pseudo-obstruc-
tion

7 (13%) 7 (28%) 0 (0%)

Genetic disorder 11 (20%) 8 (32%) 1 (4%) 2 (100%)
Oncological condition 15 (28%) 1 (4%) 14 (52%)
Transplant surgery 7 (13%) 0 (0%) 7 (26%)
Orthopedic surgery 3 (6%) 0 (0%) 3 (11%)
Other 11 (20%) 9 (36%) 2 (7%)

Table 3   Underlying conditions of CIPO in reviewed literature

Possible cause of CIPO symptoms All
n = 54

Pyridostigmine
n = 25

Neostigmine
n = 27

Neostigmine + 
pyridostigmine
n = 2

Post-surgery 13 (24%) 2 (8%) 11 (41%)
Post-chemotherapy 13 (24%) 0 (0%) 13 (48%)
Other 28 (52%) 23 (92%) 3 (11%) 2 (100%)

Table 4   Documented administration routes for neostigmine and pyridostigmine in reviewed literature

Values are rounded; therefore, percentages may not total exactly 100%

Route of administration Total
n = 56

Pyridostigmine
n = 25

Neostigmine
n = 27

Pyridostigmine 
+ neostigmine

Intravenous 12 (22%) 0 (0%) 12 (44.4%)
Subcutaneous 12 (22%) 0 (0%) 12 (44.4%)
Oral 3 (6%) 2 (8%) 1 (3.7%)
Enteral 1 (2%) 1 (4%) 0 (0%)
Intravenous + oral 2 (4%) 0 (0%) 0 (0%) 2 (100%)
Not reported 24 (44%) 22 (88%) 2 (7.4%)

Table 5   Therapeutic outcomes and response rates to neostigmine and pridostigmine treatment

GI gastrointestinal
Values are rounded; therefore, percentages may not total exactly 100%

Successful outcome All
n = 54

Pyridostigmine
n = 25

Neostigmine
n = 27

Neostigmine + 
pyridostigmine
n = 2

Yes 36 (66.7%) 14 (56%) 22 (81%)
No 9 (16.7%) 5 (20%) 4 (15%)
Partial 7 (13%) 6 (24%) 1 (4%)
GI result not reported 2 (3.7%) 0 (0%) 0 (0%) 2 (100%)
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secondary forms, while pyridostigmine appears more effec-
tive in primary or idiopathic CIPO. Importantly, though only 
one of the reviewed studies reported this approach, the com-
bination or sequential use of both drugs may represent an 
area for future investigation.

Children with severe neurological impairment (SNI) rep-
resent a subgroup of relevance. In these patients, complex 
gastrointestinal dysfunction is increasingly recognized and 
has recently been framed under the concept of gastrointes-
tinal dystonia (GID), a syndrome characterized by severe 
feed-related symptoms, hypertonicity, abdominal distension, 
and distress, often leading to malnutrition and reliance on 
long-term parenteral nutrition [33, 34]. In this vulnerable 
population, therapeutic strategies are frequently limited by 
polypharmacy and high procedural risk, making pharmaco-
logical agents with motility-enhancing properties, such as 
pyridostigmine and neostigmine, an attractive option. While 
current evidence remains scarce, their use could potentially 
alleviate feed intolerance and reduce symptom burden when 
treatment is carefully individualized and integrated within 

a holistic care plan including nutritional, neurological, and 
palliative perspectives.

Safety outcomes were generally reassuring, with few 
adverse events and only rare cases requiring discontinua-
tion of therapy. Reported side effects were mostly mild and 
self-limiting, including abdominal cramps, salivation, and 
transient emesis.

Beyond the heterogeneous causes of CIPO, there are 
several other limitations of our research. First, all available 
studies are case reports or small series, with inherent risk 
of bias and lack of standardized outcome measures. Moreo-
ver, there is an intrinsic reporting bias, as negative results 
are likely to be underreported; indeed, cases in which the 
treatment was unsuccessful are less frequently described and 
published. Second, dosing regimens, routes of administra-
tion, and treatment durations varied widely, precluding the 
definition of clear evidence-based protocols. Neostigmine 
was typically administered for short periods or as single 
bolus doses and was effective at subcutaneous dose of 0.01 
mg/kg. When it was administered in continuous intravenous 
infusion, it was effective at maximum doses of 0.005–0.011 
mg/kg/h for approximately 1 day. Pyridostigmine was used 
both in acute and maintenance phases, with efficacious oral 
doses ranging from 1 to 4 mg/kg/day for acute treatment 
and 0.44–3.1 mg/kg/day for chronic therapy, which could 
last months or years; in contrast, only partial effects were 
reported at lower dosages (0.25 mg/kg/day). Third, most 
studies lacked long-term follow-up, making it difficult to 
assess the durability of clinical benefits or the impact on 
quality of life and nutritional autonomy.

Future research should prioritize prospective, multi-
center studies aimed at defining optimal dosing strategies, 
identifying predictors of treatment response, and evaluating 
long-term safety. The development of standardized clinical 

Table 6   Therapeutic efficacy of acetylcholinesterase inhibitors in 
myopathic and neurogenic chronic intestinal pseudo-obstruction

GI gastrointestinal

Successful outcome Myopathic
n = 11

Neurogenic
n = 35

Not specific
n = 8

Yes 6 (55%) 27 (77%) 3 (37.5%)
No 3 (27%) 5 (14%) 1 (12.5%)
Partial 0 (0%) 3 (9%) 4 (50%)
GI result not reported 2 (18%) 0 (0%) 0 (0%)

Table 7   Side effects associated with neostigmine and pyridostigmine treatment

Values are rounded; therefore, percentages may not total exactly 100%

Side effects All
n = 54

Pyridostigmine
n = 25

Neostigmine
n = 27

Neostigmine + 
pyridostigmine
n = 2

Not reported 15 (28%) 9 (36%) 6 (22%)
None 31 (57%) 14 (56%) 15 (55%) 2 (100%)
Abdominal pain and cramps 1 (2%) 1 (4%)
Excessive salivation 1 (2%) 1 (4%)
Mild emesis 1 (2%) 1 (4%)
Diffuse erythema, sensation of throat 

closure, and dyspnea
1 (2%) 1 (4%)

Diplopia 1 (2%) 1 (4%)
Abdominal pain 1 (2%) 1 (4%)
Abdominal cramping 1 (2%) 1 (4%)
Bradycardia 1 (2%) 1 (4%)
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endpoints and patient-reported outcomes would be crucial 
to strengthen the evidence base. Furthermore, translational 
research exploring the pathophysiology of enteric neuropa-
thies and the mechanisms of response to cholinesterase inhib-
itors may help tailor treatment to specific patient subgroups.

In conclusion, pyridostigmine and neostigmine may be 
considered as therapeutic options for pediatric CIPO, with 
neostigmine showing particular benefit in acute settings 
and pyridostigmine in chronic management. While current 
evidence supports their safety and potential efficacy, robust 
clinical trials are needed before these agents can be inte-
grated into standard therapeutic protocols.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40272-​025-​00736-z.

Funding  This work was supported the Italian Ministry of Health, 
through the contribution given to the Institute for Maternal and Child 
Health IRCCS Burlo Garofolo, Trieste, Italy (RC34/18).

Declarations 

Conflict of interest  The authors have no relevant financial or nonfinan-
cial interests to disclose.

Availability of data and material  All data are presented in the paper, 
and further materials are available upon request from the correspond-
ing author.

Ethics and approval  Not applicable.

Consent for publication  Not applicable.

Consent to participate  Not applicable.

Code availability  Not applicable.

Author contributions  C.C.: formal analysis, investigation, and writ-
ing—original draft; V.R.: formal analysis, investigation, and writing—
original draft; L.Z.: data curation, formal analysis, investigation, and 
writing—original draft; S.L.: writing—review and editing; G.D.L.: 
writing—review and editing; E.B.: conceptualization, supervision, 
and writing—review and editing; and F.P.: conceptualization and writ-
ing—original draft.

Open Access   This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article's Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article's Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit 
http://​creat​iveco​mmons.​org/​licen​ses/​by-​nc/4.​0/.

References

	 1.	 Thapar N, Saliakellis E, Benninga MA, Borrelli O, Curry J, Faure 
C, et al. Paediatric intestinal pseudo‐obstruction. J Pediatr Gastro-
enterol Nutr. 2018;66(6):991–1019. https://​doi.​org/​10.​1097/​MPG.​
00000​00000​001982.

	 2.	 El-Chammas K, Sood MR. Chronic intestinal pseudo-obstruction. 
Clin Colon Rectal Surg. 2018;31(2):99–107. https://​doi.​org/​10.​
1055/s-​0037-​16090​24.

	 3.	 Gabbard SL, Lacy BE. Chronic intestinal pseudo‐obstruction. 
Nutr Clin Pract. 2013;28(3):307–16. https://​doi.​org/​10.​1177/​
08845​33613​485904.

	 4.	 Di Nardo G, Di Lorenzo C, Lauro A, Stanghellini V, Thapar N, 
Karunaratne TB, et al. Chronic intestinal pseudo-obstruction in 
children and adults: diagnosis and therapeutic options. Neurogas-
troenterol Motil. 2017. https://​doi.​org/​10.​1111/​nmo.​12945.

	 5.	 Choudhury A, Rahyead A, Kammermeier J, Mutalib M. The 
use of pyridostigmine in a child with chronic intestinal pseudo-
obstruction. Pediatrics. 2018;141(Supplement_5):S404–7. https://​
doi.​org/​10.​1542/​peds.​2017-​0007.

	 6.	 Di Nardo G, Viscogliosi F, Esposito F, Stanghellini V, Villa MP, 
Parisi P, et al. Pyridostigmine in pediatric intestinal pseudo-
obstruction: case report of a 2-year old girl and literature review. 
J Neurogastroenterol Motil. 2019;25(4):508–14. https://​doi.​org/​
10.​5056/​jnm19​078.

	 7.	 Wilkie BD, Noori J, Johnston M, Woods R, Keck JO, Behrenbruch 
C. Pyridostigmine in chronic intestinal pseudo-obstruction—a 
systematic review. ANZ J Surg. 2023;93(9):2086–91. https://​doi.​
org/​10.​1111/​ans.​18478.

	 8.	 Remijn-Nelissen L, Verschuuren JJGM, Tannemaat MR. The 
effectiveness and side effects of pyridostigmine in the treatment of 
myasthenia gravis: a cross-sectional study. Neuromuscul Disord. 
2022;32(10):790–9. https://​doi.​org/​10.​1016/j.​nmd.​2022.​09.​002.

	 9.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, et al. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews systematic reviews and 
meta-analyses. BMJ. 2020. https://​doi.​org/​10.​1136/​bmj.​n71.

	10.	 Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D. The 
CARE guidelines: consensus‐based clinical case reporting guide-
line development. Headache J Head Face Pain. 2013;53(10):1541–
7. https://​doi.​org/​10.​1111/​head.​12246.

	11.	 Munn Z, Barker TH, Moola S, Tufanaru C, Stern C, McAr-
thur A, et  al. Methodological quality of case series studies: 
an introduction to the JBI critical appraisal tool. JBI Database 
Syst Rev Implement Rep. 2019. https://​doi.​org/​10.​11124/​JBISR​
IR-D-​19-​00099.

	12.	 Boybeyi O, Ciftci AO, Topaloglu H. An unusual presentation of 
gastrointestinal obstruction in a three-year-old boy. Turk J Pediatr. 
2009.

	13.	 Comisi FF, Soddu C, Corpino M, Marica M, Cacace R, Foiadelli 
T, et al. Pyridostigmine as a therapeutic option for pediatric gas-
trointestinal dysmotilities in ATRX syndrome. Case report and 
literature review. Front Pediatr. 2024;12(December):1–4. https://​
doi.​org/​10.​3389/​fped.​2024.​14606​58.

	14.	 Dahiya DS, Batth A, Batth J, Wani F, Singh J, Kichloo A. Hol-
low visceral myopathy, a rare gastrointestinal disorder: a case 
report and short review. J Investig Med High Impact Case Rep. 
2021;9:1–5. https://​doi.​org/​10.​1177/​23247​09621​10343​03.

	15.	 Manini ML, Camilleri M, Grothe R, Di Lorenzo C. Application 
of pyridostigmine in pediatric gastrointestinal motility disor-
ders: a case series. Pediatr Drugs. 2018;20:173–80. https://​doi.​
org/​10.​1007/​s40272-​017-​0277-6.

	16.	 Mier Escurra EA, Díaz Prieto T, Fernández Ortíz SJ, Mier Saad 
G, Valdes Cepeda A. Pseudo-obstrucción colónica aguda ( sín-
drome de Ogilvie ) post-trasplante renal. Bol Med Hosp Infant 

https://doi.org/10.1007/s40272-025-00736-z
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1097/MPG.0000000000001982
https://doi.org/10.1097/MPG.0000000000001982
https://doi.org/10.1055/s-0037-1609024
https://doi.org/10.1055/s-0037-1609024
https://doi.org/10.1177/0884533613485904
https://doi.org/10.1177/0884533613485904
https://doi.org/10.1111/nmo.12945
https://doi.org/10.1542/peds.2017-0007
https://doi.org/10.1542/peds.2017-0007
https://doi.org/10.5056/jnm19078
https://doi.org/10.5056/jnm19078
https://doi.org/10.1111/ans.18478
https://doi.org/10.1111/ans.18478
https://doi.org/10.1016/j.nmd.2022.09.002
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1111/head.12246
https://doi.org/10.11124/JBISRIR-D-19-00099
https://doi.org/10.11124/JBISRIR-D-19-00099
https://doi.org/10.3389/fped.2024.1460658
https://doi.org/10.3389/fped.2024.1460658
https://doi.org/10.1177/23247096211034303
https://doi.org/10.1007/s40272-017-0277-6
https://doi.org/10.1007/s40272-017-0277-6


125Therapeutic Role of Neostigmine and Pyridostigmine

Mex. 2016;73(4):250–5. https://​doi.​org/​10.​1016/j.​bmhimx.​
2016.​04.​003.

	17.	 Türer ÖB, Soyer T, Özen H, Arslan UE, Karnak I, Tanyel FC. 
Challenges in management and prognosis of pediatric intestinal 
pseudo-obstruction. Turk J Gastroenterol. 2020;31(8):596–602. 
https://​doi.​org/​10.​5152/​TJG.​2020.​19233.

	18.	 Althausen PL, Gupta MC, Benson DR, Jones DA. The use of 
neostigmine to treat postoperative ileus in orthopedic spinal 
patients. J Spinal Disord. 2001;14(6):541–5. https://​doi.​org/​10.​
1097/​00002​517-​20011​2000-​00014.

	19.	 Brar S, Boone K. Acute intestinal pseudo-obstruction in 
an infant with hypoxic ischemic encephalopathy: a pal-
liative approach with neostigmine. J Pain Symptom Manage. 
2025;70(2):e183–4. https://​doi.​org/​10.​1016/j.​jpain​symman.​
2025.​04.​019.

	20.	 Garcia AP, You D, Zafeiris C, Ferri-de-barros F, Parsons D. Ogil-
vie syndrome following pediatric scoliosis surgery. J Musculo-
skelet Neuronal Interact. 2018;18(3):399–401.

	21.	 Gmora S, Poenaru D, Tsai E. Neostigmine for the treatment 
of pediatric acute colonic pseudo-obstruction. J Pediatr Surg. 
2002;37(10):1–3. https://​doi.​org/​10.​1053/​jpsu.​2002.​35438.

	22.	 González R, López-Herce J, García A, Botrán M, Solana MJ, 
Urbano J. Neostigmine in the treatment of refractory consti-
pation in critically ill children. J Pediatr Gastroenterol Nutr. 
2011;53(2):224–6. https://​doi.​org/​10.​1097/​MPG.​0b013​e3182​
187bab.

	23.	 Hooten KG, Oliveira SF, Larson SD, Pincus DW. Ogilvie’s syn-
drome after pediatric spinal deformity surgery: successful treat-
ment with neostigmine. J Neurosurg. 2014;14(3):255–8. https://​
doi.​org/​10.​3171/​2014.6.​PEDS1​3636.

	24.	 Jessop M, Choo K, Little M. Acute colonic pseudo-obstruc-
tion in paediatric oncology patients. J Pediatr Child Health. 
2010;46(11):698–9. https://​doi.​org/​10.​1111/j.​1440-​1754.​2010.​
01906.x.

	25.	 Johnson L-M, Spraker HL, Coleman JL, Baker JN. An unusual 
case of ogilvie syndrome in a pediatric oncology patient receiving 
palliative care after failed treatment with neostigmine. J Palliat 
Med. 2012;15(9):1042–6. https://​doi.​org/​10.​1089/​jpm.​2011.​0450.

	26.	 Khosla A, Ponsky TA. Acute colonic pseudoobstruction in a child 
with sickle cell disease treated with neostigmine. J Pediatr Surg. 
2008;43:2281–4. https://​doi.​org/​10.​1016/j.​jpeds​urg.​2008.​07.​030.

	27.	 Kim TS, Lee JW, Kim MJ, Park YS, Lee DH, Chung NG, et al. 
Acute colonic pseudo-obstruction in postchemotherapy complica-
tion of brain tumor treated with neostigmine. J Pediatr Hematol 
Oncol. 2007;29(6):420–2. https://​doi.​org/​10.​1097/​MPH.​0b013​
e3180​63ef4b.

	28.	 Lee JW, Bang KW, Jang PS, Chung NG, Cho B, Jeong DC, et al. 
Neostigmine for the treatment of acute colonic pseudo-obstruction 
( ACPO ) in pediatric hematologic malignancies. Korean J Hema-
tol. 2010;45(1):62–5. https://​doi.​org/​10.​5045/​kjh.​2010.​45.1.​62.

	29.	 Petersen PC, Balakrishnan B, Vitola B, Hong JC. Case report 
series of a novel application of neostigmine to successfully relieve 
refractory ileus status post‐pediatric orthotopic liver transplanta-
tion. Pediatr Transplant. 2019;23(7):e13564. https://​doi.​org/​10.​
1111/​petr.​13564.

	30.	 Lee H, Park S, Oh J-T, Kim HM, Kim S, Lee J. Oral pyridostig-
mine-responsive visceral myopathy with ACTG2 mutations: 
a case series. J Pediatr Gastroenterol Nutr. 2019;68(1):e16–7. 
https://​doi.​org/​10.​1097/​MPG.​00000​00000​002183.

	31.	 Capriati T, De Giorgio R, Chiusolo F, Tambucci R, Fusaro F, 
Caldaro T, et al. Pyridostigmine improves feeding tolerance in 
pediatric intestinal pseudo‐obstruction: a single‐center analysis. 
J Pediatr Gastroenterol Nutr. 2025. https://​doi.​org/​10.​1002/​jpn3.​
70171.

	32.	 Greenberg M, Movahed H, Peterson B, Bejar R. Clinical and 
laboratory observations. Placement of umbilical venous cath-
eters with use of bedside real-time ultrasonography. J Pediatr. 
1995;126(4):633–5.

	33.	 Barclay AR, Meade S, Richards C, Warlow T, Lumsden DE, 
Fairhurst C, et al. Definition, investigation and management of 
gastrointestinal dystonia in children and young people with neu-
rodisability. Arch Dis Child. 2025;110(9):1–9. https://​doi.​org/​10.​
1136/​archd​ischi​ld-​2024-​327551.

	34.	 McCallum Z, Delany C, Gillam L. Crossing the line? Ethics of 
parenteral nutrition in paediatric neurodisability complicated by 
intestinal failure. Arch Dis Child. 2023;108(1):11–4. https://​doi.​
org/​10.​1136/​archd​ischi​ld-​2021-​323500.

https://doi.org/10.1016/j.bmhimx.2016.04.003
https://doi.org/10.1016/j.bmhimx.2016.04.003
https://doi.org/10.5152/TJG.2020.19233
https://doi.org/10.1097/00002517-200112000-00014
https://doi.org/10.1097/00002517-200112000-00014
https://doi.org/10.1016/j.jpainsymman.2025.04.019
https://doi.org/10.1016/j.jpainsymman.2025.04.019
https://doi.org/10.1053/jpsu.2002.35438
https://doi.org/10.1097/MPG.0b013e3182187bab
https://doi.org/10.1097/MPG.0b013e3182187bab
https://doi.org/10.3171/2014.6.PEDS13636
https://doi.org/10.3171/2014.6.PEDS13636
https://doi.org/10.1111/j.1440-1754.2010.01906.x
https://doi.org/10.1111/j.1440-1754.2010.01906.x
https://doi.org/10.1089/jpm.2011.0450
https://doi.org/10.1016/j.jpedsurg.2008.07.030
https://doi.org/10.1097/MPH.0b013e318063ef4b
https://doi.org/10.1097/MPH.0b013e318063ef4b
https://doi.org/10.5045/kjh.2010.45.1.62
https://doi.org/10.1111/petr.13564
https://doi.org/10.1111/petr.13564
https://doi.org/10.1097/MPG.0000000000002183
https://doi.org/10.1002/jpn3.70171
https://doi.org/10.1002/jpn3.70171
https://doi.org/10.1136/archdischild-2024-327551
https://doi.org/10.1136/archdischild-2024-327551
https://doi.org/10.1136/archdischild-2021-323500
https://doi.org/10.1136/archdischild-2021-323500

	Therapeutic Role of Neostigmine and Pyridostigmine in Pediatric Chronic Intestinal Pseudo-Obstruction: A Systematic Review
	Abstract
	Background 
	Methods 
	Results 
	Discussion 

	1 Introduction
	1.1 Chronic Intestinal Pseudo-Obstruction (CIPO)
	1.2 Therapeutic Approach
	1.3 Aim of the Review

	2 Methods
	2.1 Search Strategy
	2.2 Quality of Study

	3 Results
	4 Discussion
	References




