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Adverse effects following botulinum toxin A injections in 
children with cerebral palsy
Marco Sapienzaa,b, Rahul Kapoorc, Flavia Alberghinad, Ratna Maheshwaric, 
Kathryn Louise McCrackene, Federico Canaveseb and Ashok N. Joharic

The study aimed to analyze the adverse events associated 
with botulinum toxin A (BoNT-A) injections in children with 
cerebral palsy (CP). The literature search was completed 
using the Medline, PubMed, Google Scholar, Scopus, 
and Cochrane Library databases from the earliest date 
possible up to December 2021. Search terms included 
‘botulinum toxin’, ‘cerebral palsy’, ‘spasticity’, ‘adverse 
effects’, ‘side effects’, ‘undesirable effects’, ‘complications’, 
‘lower limb’, ‘upper limb’, and ‘children’ including 
combinations of index and free-text terms. Fifty-five 
studies were included in the study. Data on 6333 pediatric 
patients and more than 14 080 BoNT-A injections were 
collected. Respiratory symptoms and respiratory tract 
infections were the most frequently registered adverse 
events (AEs). Other common AEs included procedural/
focal AEs, flu-like symptoms, and asthenia. Sentinel 
events including four cases of death were reported. AEs 
were more frequent and severe in high-dose patients; 
however, the capacity of BoNT-A to spread systemically 
remains unclear. Since severe adverse events are not 

common, further research is needed to collect more 
definitive clinical and homogeneous data to support the 
findings of the present research and clarify the safety 
profile of BoNT-A, especially regarding the incidence of 
respiratory issues and complications in GMFCS IV or V 
patients. J Pediatr Orthop B 32: 435–451 Copyright © 2023 
Wolters Kluwer Health, Inc. All rights reserved.
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Introduction
Cerebral palsy (CP) is a heterogeneous, neurodevelop-
mental clinical syndrome characterized by altered muscle 
tone, movement, and motor skills [1].

The global prevalence of CP is estimated to be between 
1.5 and 3 per 1000 live births, and it has a varied, mul-
tifactorial cause [1–3]. Although the brain insult is 
nonprogressive in itself, the clinical effects of the neuro-
logical involvement are dynamic and change as the brain 
matures. Thus, CP can be described as a ‘static enceph-
alopathy, with progressive musculoskeletal pathology’ 
[3,4].

In addition to posture and movement disorder, motor 
disability may be also accompanied by significant 
comorbidities, directly or indirectly related to brain 
dysfunction. Some children have intellectual disa-
bility, behavioral and neurodevelopmental disorders, 
epilepsy, visual, hearing and speech impairment, gas-
trointestinal disorders (constipation, dysphagia, gas-
troesophageal reflux, and vomiting), growth disorders, 
respiratory disorders (recurrent aspirations and infec-
tions), urinary disorders (enuresis and incontinence), 
pain problems, and sleep disorders. In particular, 

children with more severe motor impairment are more 
likely to have comorbidities [2]. Among the primary 
problems, spasticity is considered the main cause 
of the development of secondary problems such as 
static muscle contractures and bony deformities [5]. 
Therefore, an effective management strategy should 
be focused on the reduction or normalization of mus-
cular tone to prevent the development of secondary 
problems [3,4].

Over the years, spasticity has been addressed through a 
variety of treatments including rehabilitation protocols, 
oral medication, botulin toxin A (BoNT-A) and/or phe-
nol injections, intrathecal baclofen, and selective dorsal 
rhizotomy [6].

In the following decades, many researchers have reported 
the efficacy of chemodenervation for the treatment of 
spasticity in CP patients, and the use of BoNT-A has 
become standard practice [4,5,7–9].

The Food and Drug Administration (FDA) defines an 
adverse event as any undesirable experience associated 
with the use of a medical product in an individual, includ-
ing both local and systemic events [10,11].
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There is currently no single article that provides the full 
scope of adverse effects (AEs) associated with BoNT-A 
injections in the treatment of pediatric CP patients, and 
that comprehensively considers the type of AEs and their 
location.

AEs after BoNT-A treatment are usually transient, 
mild, and self-limiting since only a small amount of 
toxin should reach the systemic circulation due to the 
rapid and high-affinity binding of BoNT-A to the neu-
romuscular junction [6,12–14]. Nevertheless, severe and 
life-threatening systemic effects including deaths have 
been reported and need to be further investigated [6]. 
The aim of this narrative review is to report and analyze 
the adverse events associated with BoNT-A injections in 
children with CP.

Methods
Design and search strategy
The search was conducted and reported using the pro-
tocol described in the Preferred Reporting Items for 
Systematic Reviews and Meta-analyses guidelines.

Two authors (F.A. and F.C.) conducted separate electronic 
searches using the following medical databases from the 
earliest date possible up to December 2021: Medline, 
PubMed, Google Scholar, Scopus, and Cochrane Library. 
The review includes retrospective, prospective, and lon-
gitudinal cohort studies; narrative and systemic reviews; 
and editorials and correspondences were screened.

All references obtained from the search were imported 
into Endnote X7 (Thomson Reuters, Philadelphia, 
Pennsylvania, USA). Relevant studies were screened for 
eligibility, and the research was not limited by level of 
evidence as defined by the Oxford Centre for Evidence 
Based Medicine. The same two authors screened the 
titles and abstracts. After this initial screening, the full 
texts of all articles considered relevant were retrieved 
and assessed for eligibility. Furthermore, references of all 
selected articles were reviewed to find potential articles 
that might have been missed. Any remaining noneligi-
ble articles were excluded based on the criteria below, 
and duplicate articles were removed. In the situation of 
duplicate studies from the same author(s) and/or insti-
tution(s) reporting on the same or overlapping subjects, 
only the most recent study with the longest follow-up 
was included; however, older studies were included 
if certain data were not reported in the newer studies. 
Disagreements were resolved by consensus among the 
authors.

Search terms and delimiting
Search terms included ‘botulinum toxin’, ‘cerebral palsy’, 
‘spasticity’, ‘adverse effects’, ‘side effects’, ‘undesirable 
effects’, ‘complications’, ‘lower limb’, ‘upper limb’, and 
‘children’, including combinations of index and free-
text terms, as recommended in the Cochrane Handbook 

for Systematic Reviews of Interventions. The search 
was restricted to the English language and human 
participants.

Selection criteria employed
Inclusion criteria consist of studies that focused on: (a) 
outcomes of BoNT-A in patients with CP, (b) short- 
medium and long-term effects of BoNT-A, (c) tolerability 
of BoNT-A, (d) safety of BoNT-A, (e) AEs of BoNT-A, and 
(f) interventions for children with CP. The review was not 
limited by specific CP type and pharmaceutical products 
used. Studies were excluded if patients were treated for 
drooling or if they only included adult patients.

The following data were extracted from the included 
papers using evidence summary templates: author(s), 
title, year of publication, journal, sample size in the hos-
pital setting, characteristics of the study population [age, 
CP type, anatomical site(s) of injection, dosing, numbers, 
and type of treatments], pharmaceutical product used, 
definition of AEs, and results (associations between treat-
ment and side effects, and characteristics of AEs).

Results
Figure 1 demonstrates the total search and study selec-
tion process and includes the number of articles excluded 
at each stage (Fig. 1). After applying the inclusion criteria 
in the first stage of the review process, 787 of 1093 stud-
ies (72%) did not meet the inclusion criteria based solely 
on the study title and abstract. After comprehensive full-
,text examination of the 306 remaining studies, 251 were 
further excluded. The reasons for exclusion were basic 
science studies, animal studies, diagnostic studies, eco-
nomic studies, prognostic studies, editorials, therapeutic 
studies, in which the AEs were not reported, older pop-
ulation, treated conditions different from CP (i.e., sialor-
rhea or drooling, dry eye syndrome, and blepharospasm), 
and missing details regarding treatment goals and injec-
tion technique (diagnosis, target muscles, and dosage).

Finally, 55 studies were included in the study [15–80]. 
Among these, 10 were focused on upper limb (Table 1), 
34 on lower limb (Table 2), and 11 included CP patients 
who received BoNT-A treatment both for upper and 
lower limbs (Table  3). Data from the selected stud-
ies included 6333 pediatric patients and at least 14 080 
BoNT-A injections. Table 4 outlines data regarding the 
dosages (Table 4).

The primary toxin types used included onabotulinum 
toxin A (ONA, Botox, Allergan, Irvine, California, USA) 
and abobotulinum toxin A (Dysport, Ipsen, Paris, France). 
Only one study used incobotulinum toxin A (Xeomin, 
Merz Pharmaceuticals GmbH, Frankfurt, Germany).

When mentioned, muscle targeting was performed using 
anatomic landmarks and palpation, electrical stimulation, 
and ultrasound guidance.
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AEs can be differentiated into focal (local and distant), 
systemic, and procedural AEs. Tables 4 and 5 summarize 
all the AEs collected from our analysis.

Procedural AEs include all procedural issues such as 
bruising, pain, skin dysesthesia, injection site rash or 
papule, and local hematoma at the site of injection that 
most likely are caused by the needle itself, unrelated to 
the toxin effect. Procedural AEs were recorded in 330 
cases, accounting for 13.3% of the total AEs among the 
included studies (Fig. 2).

Focal AEs include temporary and self-limiting local-
ized muscle weakness or soreness, weakness of hand 
grasp, dropped fingers, muscle cramps, gait abnormal-
ities and difficulty in walking causing accidental falls 
with possibly related injuries, transient unwillingness 
to walk, calf pain, calf atrophy, calf tenderness, and 
swelling of the injected muscle. Focal AEs were the 
most commonly reported undesirable effects among 
children treated for upper limb CP. Sporadic cases of 
AEs of BoNT-A injections such as muscle changes 
and atrophy following BoNT-A injections are reported 
[79,80].

Procedural effects, such as ecchymosis, pain, skin dyses-
thesia, and rash at the injection site, were the second 
most reported AEs (13%), followed by focal effects 
(muscle weakness or soreness, weakness in hand grip, 
finger drop, and muscle cramps) reported in 11.2% of 
cases.

Several systemic effects involving different systems 
with variable severity have been reported (Table  5). 
Respiratory symptoms and infections including upper 
respiratory tract infections, lower respiratory tract issue 
(LRTI), common colds, nasal congestion, cough, rhini-
tis, pharyngitis, tonsillitis, sore throat, croup, bronchitis, 
chest infection, and pneumonia were the most frequently 
reported side effects accounting for 23% of all AEs being 
registered in patients receiving both upper and lower limb 
injections, or lower limb only. Asthenia (also described as 
‘generalized fatigue’, ‘whole-body tiredness’, or ‘whole-
body weakness’) accounted for 9.8% of all AEs. Similarly, 
flu-like symptoms (in most cases unspecified, and in a 
few studies described as fever, malaise, or generalized 
fatigue) accounted for 8.6% of all AEs. Other common 
AEs were nausea and vomiting, constipation, diarrhea, 
fever, seizure, fecal or urinary incontinence, irritability, 
dysphagia, or swallowing troubles, and sialorrhea.

Discussion
Over the past 3 decades, BoNT-A injections have become 
a widely used medical practice in children with CP due 
to their effect on decreasing spasticity and improving 
function and range of motion [3,4,12]. However, there is 
currently no single article that provides the full scope of 
AEs associated with BoNT-A injections in the treatment 
of pediatric CP patients, and that comprehensively con-
siders the type of AEs (procedural, focal, and systemic) 
and their location (upper or lower limb).

AEs after BoNT-A treatment are usually transient, mild, 
and self-limiting. However, even if rarely, the toxin may 
act systemically leading to potential life-threatening side 
effects, comparable with botulism-like symptoms. Due 
to the increasing number of botulinum indications, in 
2007, some European pharmaceutical companies were 
asked to document the possibility of severe systemic side 
effects in a ‘“red hand letter”’ [13]. Similarly, in 2008, a 
petition requested the FDA to provide a warning letter 
and regulatory actions to emphasize the risk of the poten-
tial severe effects of BoNT-A, including cases of hospital-
ization and death [14].

Previous recommendations, based on a consensus state-
ment, clarified the procedure in terms of patient selec-
tion, dosing guidelines, and injection techniques for 
both upper and lower extremities in children with CP 
[3]. According to the authors, the dynamic tone of upper 
limbs should be the target of treatment, whereas one or 
two muscle groups should be selected in the lower limbs. 
Additionally, the use of up to 12 units/kg up to a maxi-
mum dose of 300 units was recommended, in a concentra-
tion of 100 units in 1 or 2 ml of normal saline. Moreover, 
to avoid the development of neutralizing antibodies and 
the consequent risk of secondary unresponsiveness, the 
injections should not be performed more frequently than 
every 3 months.

Fig. 1

Flow chart of the total search and study selection.
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Kinnet et al. [69] reviewed 22 articles published between 
1993 and 2003 reporting that the maximum total dose 
injected was 400 units with a maximum dose of 29 units/
kg, and concentrations varying from 50 to 500 units/ml, 
with the most common being 100 units/ml.

A search of Adverse Event Reporting System Database 
revealed nine cases of deaths in children and adolescents 
younger than 16  years of age that underwent BoNT-A 
procedures. All of the pediatric patients who died had 
underlying neuromuscular problems and the registered 
cause of death included the following: cardiorespiratory 
arrest (n  =  4), seizure (n  =  2), fatal arrhythmia (n  =  1), 
pneumonia (n = 1), and stroke (n = 1) [70]. Dose ranges 
for serious systemic adverse reactions were reported for 
ONA (Botox) from 6.25 to 32  units/kg, and adminis-
tration of at least one very high dose (32 units/kg) was 
reported among the children who died. It is worth noting 
that this dose is far beyond the amount that has been rec-
ommended in the pediatric literature [11,70].

Bakheit et al. [59] evaluated the effect of total dose on 
incidence of AEs caused by BoNT-A used in the manage-
ment of 758 children with chronic muscle spasticity. Of all 
1594 treatments, 7% resulted in AEs, and the incidence 
was related to the total dose administrated rather than the 
dose calculated based on the patient’s body weight. The 
highest incidence of AEs was observed in patients who 
received more than 1000  IU of BoNT-A per treatment 
session. Another interesting finding was that the highest 
doses of BoNT-A did not only result in higher incidence 
of AEs, but they were also associated with reduced ther-
apeutic responses and, in some cases, functional decline. 
Eames et al. [27] pointed out BoNT-A does cause a 
detectable lengthening of muscle in ambulant children, 
which varies and is related directly to the dynamic pres-
ent immediately before an injection; repeated injections 
display similar correlations, the dynamic component 
being the important factor rather than the number of the 
injection. Another explanation may be that children who 
received large doses of BoNT-A had a higher levels of 
disability, more severe contractures, and less potential for 
functional improvement [59].

In contrast, the study conducted by Sätilä et al. [39] found 
that the amount, type, and severity of side-effects did 
not differ between the two dose treatment groups (cut-
off 6 units/kg body weight), suggesting that BoNT-A is a 
safe modality for treating local spasticity. Polak et al. [34] 
and Baker et al. [33] reported similar findings. However, 
they did not report any significant differences in terms 
of incidence of AEs between patients treated by 8 units/
kg body weight versus 24 units/kg body weight although 
the side effects tended to be milder in low-dose patients.

As highlighted by Heinen et al. [13] in the last European 
Consensus in 2009, with the development of the multi-
level treatment strategy, it has become apparent that an 
adequate focal treatment effect can only be achieved A
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when the injected dose/muscle remains the same. 
Therefore, the total dose/session increases with the num-
ber of treated muscles, but this needs to be distinguished 
from ‘“overdosing”’ a single muscle.

Dose dependency of AEs in multilevel treatments has 
been debated [13,71–73]. As several muscles are injected 
within the same session, multilevel treatments may 
require a higher total dosage when compared with sin-
gle-level treatments. The total dosage is defined by the 
sum of the standardized dosages per muscle group. The 
dose injected in one muscle depends on the muscle vol-
ume, the amount of spasticity, and the degree of muscle 
involvement in the motor impairment [73].

Sätilä et al. [44] compared, in a randomized trial, two 
groups of children who receive a standard dose of bot-
ulinum toxin A injection into one site or two sites on 
both heads of the gastrocnemius, respectively. Although 
not significantly, their results showed higher incidence 
of AEs in the multiple injection site group [44]. All AEs 
(mainly tenderness of the injected calf and clumsiness) 
were considered mild by the caregivers.

Despite the dose escalation in multilevel treatments, there 
have been few reports of serious AEs [30,42,51,74,75].

Most adverse and undesirable events have been mild, 
self-limiting, and usually transient [42,51,75]. Moreover, 
controversies exist regarding the safest method to local-
ize the optimal injection sites, and different methods, 
such as palpation and anatomic landmarks, ultrasound 
guidance, or electrical stimulation, are all used, either 
individually or in combination [32,47,76].

Focal AEs such as pain at the site of injection and mus-
cle weakness have been more often reported after upper 
limb BoNT-A injections. Despite most of the authors 
adjusted the dosage to the smaller diameter of the mus-
cles (Table 4), it is still not clear if soreness, weakness, 
and reduced strength of hand grasp may be more related 
to the local spread of the toxin, the technique used to 
localize the injection site, or the diameter of the needle 
[10,14,59],

Naidu et al. [51] analyzed the incidence of side effects in a 
pediatric population of 1147 children who totally received 
1980 injections. They found higher BoNT-A doses to 
be related to increased risk of systemic and respiratory 
complications, independently of Gross Motor Function 
Classification System (GMFCS) level. In particular, 
higher doses were strongly associated with increased risk 
of urinary or fecal incontinence and unplanned hospital 
admission for respiratory complications (urinary tract 
and respiratory infection requiring antibiotic prescrip-
tion). Moreover, a weaker association was found between 
higher doses and increased odds of emergency depart-
ment consultation.
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Most likely, in a previously continent child, urinary and 
fecal incontinence is caused by the cholinergic-mediated 
sphincteric relaxation consequent to the systemic spread 
of BoNT-A [51]. In fact, in our analysis, this complica-
tion was reported in 72 children, most of them treated 
for lower limb CP. Despite some authors warn about the 
potential local effect in children receiving injections in 
lower limb proximal muscles [61,77–79], the possibility of 
toxin spread and chemical denervation of distant muscles 
must also be considered [10,14,59]. De Coulon et al. [79] 
found that BoNT-A-injected gastrocnemius and soleus 
muscles had increased signal intensity on the MRI per-
formed more than 2 years after the first injection, when 

compared with the contralateral, not placebo injected 
(NaCl) leg; no studies have investigated the changes 
induced in muscle structures in ambulatory children with 
CP managed by BoNT-A injections.

Some of the AEs such as vomiting and nausea seem to 
be more strongly related to the drugs administered dur-
ing sedation or general anesthesia as nitrous oxide, for 
instance [17].

Similarly, few studies reported AEs that are unlikely 
related to the procedure. Koman et al. [32] observed 19 
serious AEs, but none were related to BoNT-A according 
to the authors. The unrelated AEs included ear infections 

Table 5 Summary of adverse effects mentioned in the included studies

Effect Upper limb Lower limb Upper and lower limb AE (%) 

Procedural effects (bruising, pain, skin dysesthesia, injection site rash) 15 280 35 13
Focal effects (muscle weakness or soreness, weakness of hand grasp, 

dropped fingers, muscle cramps)
59 157 62 11.2

Flu-like symptoms 3 196 15 8.6
Respiratory affections (URTI, LRTI, cold, cough, rhinitis, pharyngitis, 

tonsillitis, sore throat, croup, bronchitis, chest infection, pneumonia)
2 513 75 23

Ear infection/ear pain  78 1 3.19
Wheeziness  1  0.03
Bowel affections (constipation, diarrhea, stomach pain) 1 35 11 1.9
Urinary infections  6  0.24
Urinary incontinence 1 47 25 2.95
Fecal incontinence  3 6 0.3
Fatigue/asthenia/general weakness 4 170 70 9.8
Accidental falls  59 7 2.6
Worse mobility/gait abnormalities  27 1 6.9
Unwillingness to walk  5  0.20
Somnolence/lethargy  2 5 0.28
Nausea, vomiting, gagging 3 16 1 0.80
Headache 2  1 0.12
Fever 1 61  2.5
Skin rash 1   0.04
Asthma, bronchospasm  6  0.24
Anorexia  11 1 0.48
Dizziness  6  0.24
Sleep disorders/sleepiness  8 1 0.36
Irritability  25 3 5.91
Seizure 1 28 16 1.81
Enuresis  19  0.76
Shunt disturbance  1  0.04
Dysphagia  4 47 2.06
Allergic reactions  1  0.04
Excessive sweating   1 0.04
Piloerection  1  0.04
Arthralgia  1  0.04
Phlebitis  1  0.04
Hypertonia   2 0.08
Dystonia   1 0.04
Hypotonia   1 0.04
Speech disturbances, weak vocalization   6 0.24
Pallor   3 0.12
Dry mouth   4 0.16
Sialorrhea/drooling   7 0.28
Nosebleeds   2 0.08
Strabismus   1 0.04
Hot flashes   1 0.04
Clumsiness  11  0.44
Fainting 1   0.04
Calf atrophy  76  3.07
Knee recurvatum  22  0.88
Chicken pox/viral or bacterial systemic infections  1  0.04
Other  69 16 3.43
Death  3 1 0.16
Total 94 1950 429 100

AE, adverse effect; LRTI, lower respiratory tract issue; URTI, upper respiratory tract infection.
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(32%), common colds (27%), flu symptoms (16%), upper 
respiratory infections (15%), fever (12%), cough (10%), 
and chicken pox (9%). However, several other studies 
reported similar complications [43,54,63,66].

Koman et al. [32] also reported one case of death in their 
multicenter, open-label clinical trial involving CP chil-
dren with equinus foot deformity. The death was attrib-
utable to herpes simplex encephalopathy and, therefore, 
was unrelated to the treatment procedure.

In two other studies included in our review, fatal com-
plications were reported. During the trial of Graham 
et al. [42], the two children in the intervention group 
died at 3.1  weeks and 26.4  weeks after injection of 
BoNT-A. In both cases, autopsy findings suggested that 
the deaths resulted from asphyxiation related to epi-
lepsy. Similarly, Paget et al. [68] reported the death of a 
patient who received BoNT-A injection 28 days before 
as part of palliative treatment for severe intractable 
dystonia and in which death was already an expected 
event.

O’Flaherty et al. [61] assessed changes in health status 
before and after, as well as AEs after BoNT-A injections, 
reporting complications in 23.2% of children. Although 
all AEs were temporary, attention was paid to ‘sentinel’ 
events such as worsening dysphagia, generalized weak-
ness, death, and LRTI, including in this group either 
lower respiratory tract issues of infection, aspiration, 

and asthma. Since all LRTIs occurred in children classi-
fied as GMFCS level IV or V, the authors were vigilant 
about the increased susceptibility of these categories 
of patients. In fact, patients GMFCS level IV or V is 
known to have increased respiratory problems and dys-
phagia, and all children who experienced an LRTI or 
worsening of dysphagia after BoNT-A had preexisting 
dysphagia.

Surprisingly, very few studies analyzed the incidence 
of AEs in relation to GMFCS level (Table  6). Despite 
GMFCS level has been suggested to be associated with 
increased rates of adverse events and unplanned hospi-
tal admissions after BoNT-A injections [51,62], none of 
the studies reporting results on spasticity treatment of 
lower or upper limb only describes any specific relation-
ship between AEs and GMFCS. As a result, the wide 
heterogeneity of the data did not allow the identifica-
tion of a cause-and-effect relationship between the type 
and incidence of AEs and the severity of CP according 
to the GMFCS scale. Paget et al. [68] found no statisti-
cally significant association between GMFCS level and 
systemic adverse events, suggesting that the severity of 
CP should be measured in terms of comorbidities such as 
dysphagia and aspiration pneumonia rather than GMFCS 
level when considering the increased risk of systemic 
adverse events of BoNT-A [68]. Similarly, Coté et al. [80] 
reported that AEs occurred predominantly in female 
patients when BoNT-A was used therapeutically rather 

Fig. 2

Percentages of distribution of AEs in the included studies. AE, adverse effect.
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than cosmetically and emphasized the role of underlying 
conditions predisposing to AEs more than the drug itself.

During our review process, we encountered some limi-
tations: (a) retrospective, prospective and longitudinal 
cohort studies, as well as reviews, were included; (b) the 
number of patients and follow-up length were considera-
bly heterogeneous; (c) procedure details, patient charac-
teristics, and AEs peculiarities were not always specified, 
causing inaccuracies in the analysis of the data; and more-
over, (d) in some studies, the incidence of AEs was based 
on the number of treated patients, whereas in others, the 
total number of AEs was related to the total number of 
treatments, leading to considerably lower AE rates.

Conclusion
Therefore, as severe AEs are not common, further research 
(very large randomized controlled trials) is needed in 
order to collect more clinical and homogeneous data to 
support the findings of the present research and to clarify 
the BoNT-A safety profile, especially regarding the inci-
dence of respiratory issues and complications in GMFCS 
IV or V patients. In addition, since BoNT-A injections are 
very common [8,9], there is a great need for standardized 
procedures.

Nevertheless, a conscious and reflective approach based 
on the accurate assessment of treatment goals, indica-
tions for using Botulinum toxin A, potential benefits, and 
risks remains fundamental for optimal management of 
children with CP.
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