
Received: 23 March 2024 | Accepted: 5 September 2024

DOI: 10.1002/jpn3.12376

I N V I T ED REV I EW

En d o s c o p y a n d P r o c e d u r e s

Drugs in focus: Botulinum toxin in the therapy
of gastrointestinal disorders in children

Matjaž Homan1 | Mike Thomson2 | Patrick Bontems3 |

Marco Deganello Saccomani4 | Jorge Amil Dias5 | Simona Faraci6 |

Raoul Furlano7 | Iva Hojsak8 | Oren Ledder9 | Mordechai Slae10 |

Priya Narula2 | Andreia Florina Nita11 | Lorenzo Norsa12 | Salvatore Oliva13 |

Alexandra Papadopoulou14 | Claudio Romano15 | Anna Rybak11 |

Vasiliki Spyropoulou16 | Renato Tambucci6 | Christos Tzivinikos17 |

Michiel van Wijk18 | Osvaldo Borrelli11 | Endoscopy SIG and Motility SIG of

ESPGHAN Organisation

1Department of Gastroenterology, Hepatology, and Nutrition, University Children's Hospital, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

2Department of Paediatric Gastroenterology, Sheffield Children's Hospital NHS FT and University of Sheffield, Sheffield, UK

3Paediatric Gastroenterology, Hôpital Universitaire des Enfants Reine Fabiola, Université Libre de Bruxelles, Brussels, Belgium

4Department of Paediatrics, Woman's and Child's University Hospital of Verona, Verona, Italy

5Department of Gastroenterology, Hospital Lusíadas, Porto, Portugal

6Gastroenterology and Nutrition Unit, Bambino Gesù Children's Hospital, IRCCS, Rome, Italy

7Department of Gastroenterology, University Children's Hospital Basel (UKBB), University of Basel, Basel, Switzerland

8Children's Hospital Zagreb, University of Zagreb Medical School, Zagreb, Croatia

9Juliet Keidan Institute of Pediatric Gastroenterology, Shaare Zedek Medical Center, Hebrew University of Jerusalem, Jerusalem, Israel

10Pediatric Gastroenterology, Hepatology and Nutrition Unit, Hadassah University Hospital, Jerusalem, Israel

11Paediatric Gastroenterology Department, Great Ormond Street Hospital, London, UK

12Pediatric Department, Children's Hospital Vittore Buzzi, University of Milan, Milan, Italy

13Pediatric Gastroenterology and Liver Unit, Maternal and Child Health Department, Sapienza—University of Rome, Rome, Italy

14Division of Gastroenterology and Hepatology, First Department of Pediatrics, University of Athens, Children's Hospital Agia Sofia, Athens, Greece

15Claudio Romano Pediatric Gastroenterology and Cystic Fibrosis Unit, University of Messina, Messina, Italy

16Division of Gastroenterology, Hepatology and Nutrition, University Children's Hospital Zurich, Zurich, Switzerland

17Pediatric Gastroenterology Department, Al Jalila Children's Specialty Hospital, Mohammed Bin Rashid University of Medicine and Health Sciences, Dubai, United
Arab Emirates

18Emma Children's Hospital‐Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam, the Netherlands

Correspondence

Matjaž Homan, Department of Gastroenterology, Hepatology, and Nutrition, University Children's Hospital, Faculty of Medicine, University of Ljubljana,
1000 Ljubljana, Slovenia.
Email: matjaz.homan@guest.arnes.si

KEYWORDS

constipation, oesophagus, weight loss

J Pediatr Gastroenterol Nutr. 2024;79:1096–1105.1096 | wileyonlinelibrary.com/journal/jpn3

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.
© 2024 The Author(s). Journal of Pediatric Gastroenterology and Nutrition published by Wiley Periodicals LLC on behalf of European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition and North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition.

Disclaimer: Although this paper is produced by the Endoscopy SIG and Motility SIG of ESPGHAN it does not necessarily represent ESPGHAN policy and is not
endorsed by ESPGHAN.

https://orcid.org/0000-0001-5764-5430
mailto:matjaz.homan@guest.arnes.si
https://wileyonlinelibrary.com/journal/jpn3
http://creativecommons.org/licenses/by-nc-nd/4.0/


1 | INTRODUCTION

Botulinum toxin (BoNT) is a protein produced by the
anaerobic bacterium Clostridium botulinum and its
related species. There are several types of BoNT.
BoNT Type A was first described for medical use in the
1970s by Dr. Alan Scott.1 The drug was named ‘Botox’
after Dr. Scott sold the rights to the pharmaceutical
company Allergan (Botox; Allergan Pharmaceuticals).2

Since then, research about BoNT has increased sig-
nificantly, and newer formulations with an increasingly
broad range of indications have become available.

The main action of BoNT is related to the prevention
of acetylcholine release from axon terminals at the
neuromuscular junction. The toxin cleaves the soluble
N‐ethylmaleimide‐sensitive factor attachment protein
receptor (SNARE). SNARE contributes to the formation
of synaptic fusion between acetylcholine‐containing
vesicles and the plasma membrane of the axon termi-
nal. Thus, BoNT inhibits the connection of vesicles with
the axonal membrane, preventing the release of ace-
tylcholine into the synaptic cleft.3 This results in func-
tional muscle paralysis that lasts for several months.4

Although the effect on the neuromuscular junction is
considered the most important, this is not the only
mechanism of action. Animal models have shown that
BoNT reduces and alters neuropathic pain by inhibiting
the secretion of pain mediators but also reduces local
inflammation around nerve endings and affects axonal
transport.5 These effects could explain the efficacy of
BoNT treatment in various medical indications.

Currently, four BoNT formulations are approved:
OnabotulinumtoxinA (Botox®), AbobotulinumtoxinA
(Dysport®), IncobotulinumtoxinA (Xeomin®) and Rima-
botulinumtoxin B (Myobloc®).4 The therapeutic use of
the formulations consists of injecting small amounts of
type A or type B toxin directly into specific muscles to
release muscle spasm attempting to relieve associated
symptoms.6 Since its initial use in the treatment of
strabismus, the number of therapeutic indications for
BoNT in other systems, including the gastrointestinal
tract, has increased significantly.7 In paediatric gas-
troenterology, in particular, BoNT is mainly used to
treat intestinal motility disorders and is usually ad-
ministered endoscopically as an injection into the target
muscle under direct vision. Diseases for which it may
be used include oesophageal achalasia, gastroparesis,
Hirschsprung's disease (HD), achalasia of the internal
anal sphincter (IAS) and refractory constipation.6 Re-
ported adverse events are rare and usually temporary,
mainly related to the site of injection.3 Described
complications include transient chest pain, heartburn,
skin rash and transient faecal incontinence.8,9 Serious
complications, such as pharyngocutaneous fistulae,
mediastinitis and perforation of the oesophagus have
also been reported but only in the treatment of hyper-
tensive upper oesophageal sphincter.10 Furthermore,

several cases of iatrogenic botulism due to accidental
overdose or use of contaminated (substandard) prod-
ucts have been described after bariatric procedures, for
which there is no clear indication.11

The purpose of this paper is to describe the indi-
cations (if any), techniques and limitations of using
BoNT in paediatric gastroenterology.

2 | METHODS

Members of the Endoscopy SIG (Special interest
group) and Motility SIG of ESPGHAN (European
Society for Paediatric Gastroenterology Hepatology
and Nutrition) with clinical experience of this area were
involved in a critical assessment of the available liter-
ature. The participating members of both SIG were
divided into five working groups of coauthors based on
expertise and knowledge of five topics: Introduction
(basics about toxin), Use of BoNT in oesophagus, Use
of BoNT in stomach, Use of BoNT in intestine, Sum-
mary and conclusions. A systematic literature review
was performed using PubMed, MEDLINE, EMBASE,
Cochrane library and Scopus databases until Novem-
ber 2023 using the following subject headings and
keywords: ‘Botox’, ‘botulin toxin’, ‘oesophagus’, ‘stom-
ach’, ‘Hirschsprung disease’, ‘weight loss’, ‘achalasia’
and ‘constipation’. The review was limited to research
on humans in journal articles published in English. A
critical evaluation in each area was produced and col-
lated by M. H. with subsequent repeated feedback and
appraisal by the other authors.

What is Known

• Botulinum toxin (BoNT) causes muscle
relaxation by inhibiting acetylcholine release
from presynaptic motor neurons at the neu-
romuscular junction.

What is New

• In children with achalasia, BoNT can be
considered only in patients in whom rapid
weight gain is important to improve surgical
outcomes.

• BoNT has been suggested for treating crico-
pharyngeal achalasia and delayed gastric
emptying.

• Anal achalasia and constipation after
Hirschsprung disease corrective surgery are
very promising indications for BoNT use.

• In selected children with resistant type of
functional constipation and chronic anal fis-
sure, BoNT is a viable option for treating.
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3 | RESULTS

3.1 | BoNT in oesophageal disorders in
children

3.1.1 | BoNT injections in the upper
oesophageal sphincter

3.1.1.1 | Cricopharyngeal achalasia
Paediatric cricopharyngeal achalasia is rare and, although
the aetiology is poorly understood, the immaturity of the
neuromuscular system is believed to play a role. Scholes
et al. describe the use of BoNT in six patients
(0.4–10 years) with cricopharyngeal achalasia who were
injected with a mean dose of 5.6U/kg (1.6–7.9U/kg,
median 6U/kg). Median interval between doses was
13 months (range: 8–18 months) and injected under direct
vision with laryngoscopy, into the cricopharyngeal muscle
in two to four areas, avoiding the anterior cricopharyngeus
because of proximity to the glottis. Of the six patients
treated, two eventually required myotomy. In another series
including five patients with cricopharyngeal achalasia re-
ferred to myotomy, BoNT was subsequently used in one
patient for residual dysphagia with partial improvement. A
third small case series reports on three infants aged 4.4
and 5 months, who received injections with 5.1, 2.2 and
1.4U/kg and were followed for 34, 13 and 4 months,
respectively. All needed at least one repeat injection and
had complete resolution of symptoms at their last visit.12

Case reports show varying results.13–15

Episodes of aspiration after the procedure were
mentioned in 2/14 patients that were included in the
aforementioned case series.12,16

Cricopharyngeal achalasia does occur in adults, but
mostly because of progressive neurological disease or
the complications of head and neck cancers. As the
aetiology is clearly different, we do not present adult
data on the efficacy of BoNT injections in adults.

3.1.1.2 | Retrograde cricopharyngeal
dysfunction
Retrograde cricopharyngeal dysfunction or the ‘inability to
belch syndrome’ is recognised more often in recent years.
The first paediatric case series with five female adolescents
was recently published.17 All patients received BoNT
injections in the cricopharyngeal muscle and all had sig-
nificant improvement after their treatment (median follow‐
up 6 months [0.1–9 months]). One patient required
a second treatment with BoNT injections 8 months after the
first injection.17 These results are in line with previous case
series in adults that showed excellent results.18,19

3.1.2 | Botox injections in the lower
oesophageal sphincter (LOS)

Historically, BoNT was used as an alternative treatment to
dilation in achalasia.20 During upper endoscopy, 100 IU of

BoNT is injected into the LOS, with each quadrant
receiving one‐quarter of the dose. A paediatric case series
identified only short‐lived symptomatic improvement in 19/
23 cases. Six required subsequent surgery, and the mean
duration of the BoNT effect was 4.2 ± 4.0 months
(Figure 1).21 Consequently, the authors of the study
suggested that BoNT might be indicated only in children
with achalasia who are poor candidates for dilation or
surgery. In another cohort of seven patients (median age
9 years [2–15 years]), three showed sustained response
of BoNT beyond 6 months of follow‐up and again after
a second injection when symptoms recurred.9 In this
study, pretreatment LOS pressure was inversely related to
the duration of the effect of BoNT.

In a retrospective comparison of Heller's myotomy
(HM) with pneumatic dilation (PD) with or without BoNT
injections, it was concluded that BoNT is inferior to HM,
but only three out of the 14 patients treated with PD
received BoNT. None of them had sustained resolution
of symptoms.22 Finally Khoshoo et al. describe three
patients, aged 8, 11 and 13 years, who showed reso-
lution of symptoms for 5, 3 and 10 months after injection
with 20 U of BoNT in each quadrant of the LOS.23

In adults, a meta‐analysis included nine prospective
case‐control and cohort studies evaluating the efficacy
of BoNT injections. A treatment response (Eckardt
score ≤ 3) was seen in 79% of patients at 1 month, with
response rate dropping to 70%, 53% and 41% at 3, 6
and 12 months, respectively.24

From adult data, we know that adverse events are
rare and include chest pain, heartburn and oesophageal
perforation with mediastinitis.25

3.1.3 | Botox injections in the
oesophageal body

Other dysmotility conditions, like distal oesophageal
spasm and hypercontractile (jackhammer) oesophagus
are very rare in the paediatric population. BoNT has
been used in these conditions in adults in small
uncontrolled series, with variable results in both man-
ometric and clinical outcomes.26–31 A single paediatric

F IGURE 1 Mean duration of botulinum toxin effect in achalasia.
Source: From Hurwitz et al.21 with permission.
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case reported the use of BoNT in children with jack-
hammer oesophagus; however, the procedure was not
effective and POEM (Peroral Endoscopy Myotomy)
was later needed in all patients to improve symptoms.32

Relevant paediatric studies on BoNT effect on
upper gastrointestinal symptoms are shown in Table 1.

3.2 | Botox in gastric disorders in
children

3.2.1 | BoNT therapy for gastroparesis and
disorders of gut–brain interactions

Several studies conducted in adults with gastroparesis
have shown that intrapyloric BoNT injection improves
gastric emptying, whilst the symptom improvement was
not superior to placebo.44,45 In addition, the American
College of Gastroenterology does not recommend
intrapyloric injection of BoNT in patients with

gastroparesis based on randomised controlled trials
(RCTs), which is a strong recommendation with
moderate‐quality evidence.46

Experience in the paediatric population is limited.
Rodriguez et al. showed that the use of intrapyloric
BoNT in children with gastroparesis in whom vomiting
was the main symptom, responded better to treatment
than children in whom vomiting did not occur, however,
the difference was not statistically significant. The
overall response lasted 3.5 months.35 A recent retro-
spective study from the Mayo Clinic analysed the
response to intrapyloric BoNT in children (n = 20) with
gastroparesis and concluded that intrapyloric BoNT
injection in children is safe and can provide temporary
relief for patients with refractory upper gastrointestinal
symptoms with and without gastroparesis.43 Along with
reporting data from their department, Ezaizi et al. per-
formed a meta‐analysis, including six studies, 160 pa-
tients, which showed that 68% of patients responded to
intrapyloric BoNT irrespective of the presence of

TABLE 1 Studies on BoNT effect on upper gastrointestinal symptoms.

References Number of patients Age Indications

Scholes et al.16 6 6 months to 10 years Emesis, cough, FTT, regurgitation

Drendel et al.33 4 2 months to 4 years Choking, aspiration, dysphagia

Messner et al.12 3 4–5 months Nasal regurgitation, choking and gagging, FTT

Türer et al.13 1 8 years Recurrent aspiration

Marchica et al.14 1 Newborn Drooling

Givens et al.15 1 4 months FG, stridor, poor swallowing

Dorfman et al.17 5 15–20 years Inability to burp and involuntary throat sounds

Oude Nijhuis et al.18 8 18–37 years Inability to belch

Arnaert et al.19 50 17–65 years (mean 27.5) Inability to belch

Hurwitz et al.21 3 8–13 years Achalasia

lp et al.34 7 7–15 years Achalasia

Zagory et al.22 23 Mean age 11.6 years Achalasia

Khoshoo et al.23 3 8–13 years Achalasia

Rodriguez et al.35 45 9.98 Gastroparesis

Hirsch et al.36 85 2.9 Upper GI symptoms with or without feeding disorders

Popescu et al.37 12 EndoFLP 10.7 Children with poor gastric emptying

Osgood et al.38 25 12.6 Nausea, vomiting

Hirsch et al.39 45, 23 EndoFLIP 14.2 Refractory nausea, vomiting or feeding difficulties

Included in meta‐analysis

Leal et al.40 1 9 Gastroparesis

Woodward et al.41 1 9 Gastroparesis

Mercier et al.42 8 3.7 Gastroparesis

Ezaizi et al.43 20 9.7 Vomiting and nausea

Abbreviations: EndoFLIP, endoluminal functional lumen imaging probe; FG, faltering growth; FTT, failure to thrive; GI, gastrointestinal.
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gastroparesis, while among patients diagnosed with
gastroparesis the therapeutic response was 66%.43

These results suggest that intrapyloric BoNT can be
effective not only in children with gastroparesis but also
in children with refractory functional upper gastro-
intestinal symptoms.

Hirsch et al. evaluated the effectiveness of in-
trapyloric BoNT for treatment of feeding disorders and
associated gastrointestinal symptoms in 85 children
younger than 5 years old (receiving 118 injections).36

The authors found that 67% of patients had a partial or
complete symptoms improvement; moreover, there
was an improvement in feeding pattern (among those
with enteral tubes), with more patients receiving oral
feeds and less receiving postpyloric feeds post‐BoNT
injection.36 No complications or side effects were re-
ported. It is worth noting that gastric emptying study did
not predict the response to intrapyloric BoNT and there
was no difference between baseline and follow‐up
gastric emptying results, suggesting the effect of BoNT
might involve modulating sensory perception rather
than acting on the motor effect on pyloric muscle.
Similar findings were reported by Osgood et al.
supporting the idea that intrapyloric BoNT may have
therapeutic benefit mainly in children with refractory
nausea and vomiting.38

When using an endoluminal functional lumen
imaging probe (EndoFLIP) to predict clinical response
to intrapyloric BoNT, it appears that adult patients with
gastroparesis and abnormal pyloric distensibility on
EndoFLIP (measured before BoNT injection) showed
sustained improvement in symptoms after 3 months
following intrapyloric BoNT compared to patients with
gastroparesis and normal EndoFLIP parameters.47 In
some studies, EndoFLIP measurements were per-
formed in children after intrapyloric BoNT injections.
Hirsch et al. found a trend towards lower pyloric dis-
tensibility in patients with delayed versus normal gastric
emptying, but there were no differences in EndoFLIP
measurements between the responders to intrapyloric
BoNT and nonresponders.39 Popescu et al. reported
EndoFLIP measurements in 12 children before and
6–9 months after intrapyloric BoNT injection.37 They
found an improvement in symptoms as well as in
diameter, distensibility, compliance and pressure at
balloon volumes of 20, 30 and 40mL, although diam-
eter and distensibility remained outside the normal
values for adults. However, no paediatric standard
values have yet been defined for the pyloric EndoFLIP
measurements.

In summary, the practice of intrapyloric BoNT for
gastroparesis in children has expanded, with results yet
to be validated in larger studies. It looks like that in-
trapyloric BoNT can be also helpful for some disorders
of gut–brain interactions. Additionally, EndoFLIP
seems helpful in monitoring and predicting responses,
but normative data is still awaited.

3.2.2 | BoNT injection for weight loss

Animal studies have shown that intragastric BoNT
injection can delay gastric emptying and achieve weight
loss by controlling appetite and prolonging gastric
emptying time to produce an early feeling of satiety.48 A
recent systematic review and meta‐analysis of RCTs,
which included six RCTs and 192 patients, showed that
intragastric BoNT injection is effective for the treatment
of obesity.49 Intragastric BoNT injections (≥200 IU
injections in several gastric areas), in combination with
lifestyle measures, significantly reduced absolute weight
compared to controls. In addition, there was a significant
change in body mass index and a prolonged gastric
emptying time.49

However, the heterogeneity of approach in terms of
injection site (antrum vs. fundus vs. gastric body), dose,
dietary treatment and follow‐up prevents the possibility
to draw any viable conclusion. The only case report in
the paediatric population published recently, deals with
the treatment of botulism following gastric injection of
BoNT for the treatment of obesity.50

In summary, intragastric injection of BoNT for
treating obesity cannot be currently suggested.

3.2.3 | BoNT injection in infantile
hypertrophic pyloric stenosis (HPS)

Until recently, the only effective treatment for HPS was
Ramstedt pyloromyotomy, whether performed lapar-
oscopically or through open surgery. Balloon dilation
and/or endoknife division has been also reported in
children with some efficacy.51,52 BoNT has been used
and an initial report showed a lack of response to BoNT
injection in two infants with HPS.53 Subsequently, 21
cases of late‐onset HPS in children were reported,
three of which showed an initial, transient response to
BoNT injection, but all patients eventually required
surgery.54 More recently, Sarikaya et al. observed the
effect of BoNT injection in an experimental HPS
model.55 They found that the BoNT group showed
reduced thickness of the circular muscle and total
muscle in the pylorus. The dose of BoNT used in the
experimental HPS model was 20 U/kg, which was
higher than the dose used by Heinen et al.53

In summary, there is currently no evidence to support
the use of BoNT injections for the treatment of HPS.

3.3 | Botox in intestinal disorders in
children

3.3.1 | BoNT in HD

HD is a developmental disorder characterised by an
abnormal cranio‐caudal migration of neural crest cells

1100 | HOMAN ET AL.
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during intrauterine period.46 HD treatment involves
surgically removing the aganglionic colon, connecting
the normally innervated bowel to the anus and pre-
serving anal sphincter function. Despite proper surgery,
up to 30% of patients may experience a nonrelaxing
hypertonic IAS56 (Figure 2), leading to obstructive
symptoms and HD‐associated enterocolitis in about
one‐third of cases.57 To relieve obstruction, surgical
anal myectomy is recommended, but it risks permanent
sphincter damage.

Langer et al. described a successful outcome with
BoNT injections in four children with HD and persistent
constipation symptoms after surgery.58 A systematic
review of 14 relevant studies indicates that BoNT was
effective in resolving obstructive symptoms in 66% of
patients (event rate [ER] = 0.66, p = 0.004, I2 = 49.5,
n = 278 patients) for approximately 6 months, while
conflicting results have been seen in the treatment of
HD associated enterocolitis (ER = 0.58, p = 0.65,
I2 = 71.0, n = 52 patients).59 According to the latest
ERNICA (European Reference Network for rare
Inherited and Congenital Anomalies) Guidelines, BoNT
is recommended for treating HD‐related outlet
obstruction and/or recurrent enterocolitis.60 If effective,
the procedure can be repeated every 3–6 months
depending on symptoms, without a limitation of the
number of injections administered. The injection sites
can be easily determined with the help of ultrasound or
neurostimulation. Ultrasound‐guided BoNT was
described in five children with HD with good results.61

Additionally, neurostimulation‐guided BoNT was safely
performed in 12 children, improving stool consistency
in all patients.62

In summary, the use of BoNT can be suggested in
preference to surgical treatment options for addressing
outlet obstruction and/or recurrent enterocolitis in pa-
tients who have undergone surgery for HD.

3.3.2 | BoNT and IAS achalasia/
hypertension in children

Ultrashort segment HD was initially defined as an
abnormality confined to the IAS.63 However, in these
patients, rectal biopsies revealed the presence of
ganglion cells in the submucosa. Consequently, a more
accurate term for this condition is anal achalasia.64

In a recent retrospective study evaluating children
with constipation undergoing anorectal manometry
(ARM), the prevalence of anal achalasia was 2.9% (28
out of 983 children).65 The diagnosis of anal achalasia
is made when the recto‐anal inhibitory reflex (RAIR) is
not elicited upon the distension of a rectal balloon
during ARM (Figure 2A,B). Myectomy or myotomy is
the traditional approach to treating anal achalasia.
Friedmacher et al. conducted a meta‐analysis in pae-
diatric studies comparing the efficacy of posterior IAS

myectomy with intrasphincteric BoNT,8 indicating that
posterior IAS myectomy is more effective than BoNT,
with the injection technique linked to higher rates of
transient faecal incontinence, nonresponsiveness and
subsequent surgical interventions. Halleran et al. ex-
amined 881 paediatric patients receiving anal sphincter
BoNT for various defaecations disorders between 2014
and 2018.66 They concluded that BoNT therapy is a
safe and effective treatment for children with HD,
severe functional constipation (FC) and anal achalasia.
Several other paediatric studies confirmed these con-
clusions.61,63,67 It is important to evaluate the relevance
of anal achalasia in the clinical context and to consider
BoNT only for children unresponsive to standard
treatments for constipation. Presence or absence of a
RAIR on ARMmay not be predictive of response. BoNT
is administrated under general anaesthesia in a lithot-
omy position (or lateral decubitus). A dose of 100 U of
the lyophilised form of the toxin is diluted in 1mL of
saline and injected circumferentially, at the level of the

F IGURE 2 (A) Present RAIR: anal relaxation (red arrow)
responding to rectal balloon distension (grey arrows). (B) Absent
RAIR: anal sphincter pressure does not decrease upon rectal balloon
insufflation (grey arrows). RAIR is absent in both Hirschsprung
disease and internal anal sphincter achalasia (with the courtesy of
Renato Tambucci). RAIR, recto‐anal inhibitory reflex.
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dentate line, into the four quadrants of the anal
sphincter with or without ultrasound/electric sphincter
stimulation guidance (Figure 3).

In conclusion, BoNT presents a valuable approach
for treating children with IAS achalasia. However,
conclusive evidence of its efficacy and proper dosing
requires large, prospective, randomised and double‐
blind studies.

3.3.3 | BoNT in constipation

FC is a common paediatric health problem worldwide.
Pelvic outlet dysfunction with difficulty in defaecation is
believed to be an important part of the constipation
spectrum.68 The first step in treating children with FC is
a bowel management programme with osmotic agent.
Additional possible forms of therapy are stimulant
laxatives, behavioural therapy, biofeedback training,
anal pain relief therapy, anal muscle complex relaxa-
tion (topical glycerine trinitrate) or intra‐anal sphincteric
BoNT injection. BoNT can improve pelvic disfunction by
relaxing the anal sphincter, reducing the force required
for stool expulsion.69 In contrast with Radwan et al.'s
study where BoNT injections did not result in additional
defecatory functional improvement,70 a retrospective
study by Zar‐Kessler et al. involving 164 children who
underwent BoNT treatment for severe constipation
persisting after conventional therapy demonstrated a
positive response in 70% of cases.71 Keshtgar et al.
treated a small group of children with a similar condition
and found a significant improvement.72 Furthermore,
Ahmadi et al. conducted an RCT in 88 patients with
chronic constipation without assessing anal sphincter
dynamics and found considerable decrease in symp-
toms in response to BoNT compared to conventionally
treated controls.73 BoNT is expected to remain effec-
tive for 3–6 months after treatment. Hence, the utili-
sation of BoNT could serve as a temporary intervention

for children, as symptoms frequently improve with time
in conjunction with patient maturation.

In summary, BoNT may be a viable option for
managing FC in children who have not responded to
comprehensive medical approaches.

3.3.4 | Chronic anal fissure (CAF)

An anal fissure that is unresponsive to local and lax-
ative therapy is then defined as a CAF. BoNT has
been used in adult patients for the treatment of CAF
with a success rate from 60% to 80%.74 A recent
systematic review including 29 trials and 1880 adult
patients showed that surgery is superior to BoNT
injection.75 However, BoNT has fewer side effects. It
has also been shown that injecting BoNT at the outer
part of the fissure, regardless of the dosage, produces
better results than injection on each side of the fis-
sure.75 According to a study conducted by the Amer-
ican Society of Colon and Rectal Surgeons, a dose of
BoNT above 50 U seemed to provide a higher success
and healing rate.76 Based on existing knowledge,
most studies recommend injecting BoNT into the IAS
in quadrants around the anal canal, due to the
important role of hypertonia and spasm of the internal
sphincter in fissure pathogenesis.

Paediatric data are scarce. Husberg et al. included
13 patients (1–10 years of age).77 Authors used the dose
1.25U× 2 for children under 2 years and 2.5U × 2 in
children above 2 years. The injections were given in the
external sphincter on both sides of the fissure using
electromyography stimulation for guidance. After 1 week,
11 children showed improvement but six of them ex-
perienced recurrence of CAF.

In conclusion, while studies in children are limited,
due to substantial evidence in the adult population,
BoNT may be suggested for selected children with
a CAF.

4 | CONCLUSION

BoNT blocks the release of acetylcholine at the neu-
romuscular junction and leads to muscle paralysis that
lasts for several months. BoNT also reduces inflam-
mation around synapses. It is increasingly used for
various medical conditions, including intestinal motility
disorders. However, the effect is only temporary and
there is still scarcity of solid evidence regarding effi-
cacy. BoNT is used to relax the upper and LOS,
especially in cases of achalasia. Its use in such in-
stances should be limited to initial treatment only in
selected cases while waiting for definitive treatments.
Intrapyloric BoNT injection is increasingly used for the
treatment of gastroparesis but evidence supporting its
use in children is still scarce. Therefore, BoNT for

F IGURE 3 Anal sphincter botulinum toxin procedure (with the
courtesy of Renato Tambucci).
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delayed gastric emptying treatment should be used
with caution and not as standard practice. Similarly,
routine intragastric injection for both weight loss
promotion and intrapyloric injection for HPS is not
supported by the current published data. There is
more evidence supporting BoNT use for post‐HD
surgery, anal achalasia and FC, when the latter is not
responsive to maximal medical therapy. As the effect
of BoNT is not permanent, repeating the procedure
can be suggested after a few months, if the symptoms
recur.
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