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Sialorrhoea; Introduction: Anterior sialorrhoea, or ‘‘drooling,’’ is the involuntary loss of saliva due to an
Drooling; inability to manage oral secretions. In cerebral palsy (CP), drooling results from oral motor dys-
Cerebral palsy; function, significantly impacting the quality of life of both patients and their caregivers. Despite
Neurological its physical and psychological repercussions, the clinical approach to sialorrhoea remains poorly
disorders; defined.

Salivary glands; Objectives: This document aims to provide a guideline for the evaluation and management
Oral motor of sialorrhoea in children with CP, based on the best available evidence and expert consensus.
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Additionally, it seeks to identify gaps in the literature and propose future research directions.
Methodology: A working group was formed, composed of paediatric neurologists from the
Spanish Society of Paediatric Neurology (SENEP). A systematic review of the literature was con-
ducted in databases such as MEDLINE, PubMed, and Cochrane, prioritising randomised clinical
trials and systematic reviews. Clinical evidence was included when higher-level evidence was
unavailable, and recommendations were formulated based on expert consensus.

Consensus and Discussion: The management of sialorrhoea should be multidisciplinary, includ-
ing thorough clinical evaluations and assessment scales for severity and impact. Treatment
should follow a stepwise approach, starting with non-pharmacological strategies (oromotor
therapy, postural correction) and, if necessary, pharmacological interventions with anticholin-
ergics (glycopyrrolate, trihexyphenidyl) or botulinum toxin injection. Surgical options and
radiotherapy are reserved for refractory cases.
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Introduction

Conclusion: Sialorrhoea is a clinically relevant issue in children with CP, requiring an individu-
alised approach based on the best available evidence. This consensus provides a useful guideline
for clinical practice and highlights the need for further studies to optimise treatment.

© 2026 Published by Elsevier Espafia, S.L.U. on behalf of Sociedad Espaiola de Neurologia.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Consenso Espariol para el diagnéstico y tratamiento de la sialorrea en nifios con
paralisis cerebral

Resumen

Introduccion: La sialorrea anterior, «babeo», es la pérdida involuntaria de saliva debido a una
incapacidad para manejar las secreciones orales. En la paralisis cerebral (PC), el «babeo» es
consecuencia de una disfuncion motora oral que afecta significativamente la calidad de vida de
los pacientes y sus cuidadores. A pesar de sus repercusiones fisicas y psicologicas, el abordaje
clinico de la sialorrea sigue sin estar bien definido.

Objetivos: Este documento tiene como objetivo proporcionar una guia para la evaluacion y
manejo de la sialorrea en ninos con PC, basandose en la mejor evidencia disponible y en el
consenso de expertos. Ademas, busca identificar lagunas en la literatura y proponer futuras
lineas de investigacion.

Metodologia: Se constituyd un grupo de trabajo conformado por neuropediatras de la Sociedad
Espariola de Neurologia Pediatrica (SENEP). Se realizd una revision sistematica de la literatura en
bases de datos como Medline, PubMed y Cochrane, priorizando ensayos clinicos aleatorizados
y revisiones sistematicas. Se incluy6 evidencia clinica cuando no existia evidencia de mayor
nivel, y las recomendaciones fueron formuladas segun el consenso de expertos.

Consenso y discusion: El manejo de la sialorrea debe ser multidisciplinar incluyendo evalua-
ciones clinicas exhaustivas y escalas de valoracion, gravedad e impacto. El tratamiento debe
seguir un enfoque escalonado, comenzando por estrategias no farmacoldgicas (terapia oromo-
tora, correccion postural) y, si es necesario, intervenciones farmacologicas con anticolinérgicos
(glicopirronio, trihexifenidilo) o infiltracion de toxina botulinica. Las opciones quirtrgicas y la
radioterapia quedan reservadas para casos refractarios.

Conclusidn: La sialorrea es un problema clinico relevante en nifios con PC, que requiere un
abordaje individualizado basado en la mejor evidencia disponible. Este consenso proporciona
una guia util para la practica clinica y destaca la necesidad de mas estudios para optimizar el
tratamiento.

© 2026 Publicado por Elsevier Espaiia, S.L.U. a nombre de Sociedad Espaiiola de Neurologia.
Este es un articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/
licencias/by-nc-nd/4.0/).

In pathophysiological terms, aetiology of sialorrhoea
is multifactorial and includes anatomical abnormalities,
sensory dysfunction, hypersecretion of saliva, and neuro-

Anterior sialorrhoea, also known as ptyalism or drool-
ing, is defined as the involuntary loss of saliva and oral
content due to the inability to properly manage oral
secretions.” Although this phenomenon is physiological in
children younger than 2 years, its persistence beyond the
age of 4 years is considered pathological and is usually asso-
ciated with neuromuscular disorders, intellectual disability,
or orofacial structural alterations.?* In the majority of pae-
diatric cases, sialorrhoea is not a primary entity but rather
secondary to an underlying condition.

From a clinical perspective, sialorrhoea may be classified
as anterior, when observed in the physical examination, or
posterior, when it is not easily identified; the latter form
usually presents in patients with severe oropharyngeal dys-
phagia, with the subsequent risk of aspiration. In some
cases, both types may coexist in the same individual.

muscular disorders.* In the context of cerebral palsy (CP),
sialorrhoea has been established to be a consequence not of
hypersalivation but rather of an oral motor dysfunction sec-
ondary to an alteration in the oral and pharyngeal phases
of swallowing, which hinders adequate control and removal
of secretions.>® However, in cases of CP with dyskinetic
manifestations, abnormal involuntary movements may stim-
ulate the activity of the parotid glands, increasing saliva
production.”

Despite its clinical impact and repercussion on the qual-
ity of life of patients and caregivers, sialorrhoea is still an
underdiagnosed symptom that is insufficiently treated in the
paediatric population with neurological disease.® Consider-
ing that the optimal approach for its management is yet to
be clearly defined,”'? it is essential to define assessment and
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treatment strategies based on the best available evidence.
The scarcity of reliable studies in this field'" underscores the
need to refer to expert consensus documents as key tools
in clinical decision-making, enabling the drafting of recom-
mendations based both on scientific evidence and on the
accumulated clinical expertise.

Epidemiology

Little research has addressed the prevalence of sialorrhoea,
and the available data present considerable heterogeneity
due to differences in the study design, patient selection
criteria, and the methodology used for data collection and
analysis. Although the available literature does not allow us
to draw definitive conclusions, one-third of patients with CP
are estimated to present some degree of sialorrhoea."

Aim of the consensus statement

This consensus statement is aimed at providing healthcare
professionals with a guideline based on the best evidence
possible for the assessment, intervention, and treatment of
sialorrhoea in children with PC. Furthermore, it identifies
some current knowledge gaps that may guide future lines of
research in this field.

Despite the existence of consensus guidelines address-
ing several aspects of the management of CP, there is no
updated document in Spain that includes the most recent
advances in the treatment of associated comorbidities, such
as sialorrhoea. The lack of a standardised protocol hinders
clinical decision-making and highlights the need for clear
recommendations adapted to clinical practice.

Therefore, the main aim of this consensus document is
to establish a framework for the diagnosis and therapeutic
management of anterior sialorrhoea in paediatric patients
with CP. This document is intended to become a useful
tool for healthcare professionals in clinical decision-making,
facilitating comprehensive evaluation and selection of ther-
apeutic strategies based on scientific evidence and clinical
experience.

Methods

A working group was established to draft this consensus
document, including paediatric neurologists from several
hospitals, who belong to the cerebral palsy working group
of the Spanish Society of Paediatric Neurology and are expe-
rienced in the diagnosis and treatment of sialorrhoea in
patients with cerebral palsy.

We conducted a systematic literature review in the MED-
LINE, PubMed, and Cochrane databases, using the following
strategy: ((guidelines [MeSH Terms]) OR consensus document
[MeSH Terms]) AND cerebral palsy (guidelines [MeSH Terms])
AND sialorrhoea. To issue recommendations, we prioritised
studies with the highest possible level of evidence, giving
preference to randomised controlled trials (RCT) and sys-
tematic reviews. In the absence of such level of evidence,

we included observational studies and data based on clinical
practice.

Where the literature did not provide conclusive evidence,
we included expert opinions, which are duly identified
as such in the document and which must be interpreted
according to clinical judgement. Furthermore, we issue rec-
ommendations based on consensus by the expert group, with
the aim of facilitating decision-making in everyday clinical
practice (Fig. 1).

Diagnosis
Clinical assessment

As drooling is a multifactorial problem, a series of evalua-
tions are required; ideally, these should be performed by a
multidisciplinary team, preferentially led by the physician
responsible for the patient (Fig. 2).">~"7

Initial clinical assessment'®

e Comprehensive clinical history taking that includes medi-
cal and psychosocial aspects of the patient, as well as the
patient’s motivation and capacity to participate in the
diagnosis and treatment of sialorrhoea.

e Review of the prescribed drugs: antiseizure medications,
benzodiazepines, and antipsychotics.

e Comprehensive physical and neurological examination
that includes:

o Awareness, cranial nerves, general motor skills, muscle
tone, and posture.

o Orofacial examination: respiratory pattern (mouth,
nose, etc), oral closure, occlusion, and lip seal. Oral
sensorimotor pattern (sensitivity, tone, tongue posi-
tion). Management of secretions. Oral hygiene and
health.

o Language (dysarthria, dyspraxia, etc) and communica-
tion skills.

o Assessment of the oropharyngeal stage of swallow-
ing during eating and drinking (swallowing safety and
effectiveness).

e Assessment by a paediatric gastroenterologist to evaluate
nutritional and hydration status; ruling out the presence
of gastro-oesophageal reflux, which, when severe, may be
associated with overstimulation of the salivary glands.

e Assessment by the otorhinolaryngology department to
rule out obstruction of the upper respiratory tract.

e Assessment by a rehabilitation physician.

Frequency, intensity, and impact assessment
For comprehensive assessment of patients with sialorrhoea,
it is essential to determine the frequency, intensity, and
impact of drooling on the quality of life of the patients
and their families. Although several objective methods have
been developed to quantify anterior sialorrhoea in chil-
dren with developmental disorders, no standardised and
validated assessment system has been developed to date
that comprehensively addresses all clinical and functional
aspects of drooling in this population.'®?°

Given this limitation, several subjective questionnaires
have been developed and validated in recent years to record
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PATHOPHYSIOLOGY OF DROOLING

ANATOMICAL/POSTURE-
RELATED

* Macroglossia

+ Orthodontic abnormalities

+ Dental malocclusion

 Anatomical abnormality

* Inappropriate body posture

» Poor head control

W,

SENSORY

* Inadequate lip seal

+ Oral sensitivity disorder

+ Abnormal or inefficient
movements of the tongue

’_/é NEUROLOGICAL

» Dysphagia

+ Swallowing alteration

1. Solitary nucleus

2. Nucleus ambiguus

3. 5th, 7th, 9th, 10th and 12th
cranial nerves

* Low rate of spontaneous swallowing

* Intellectual disability _J

HYPERSECRETORY \é

1. Inflammatory:

« Cavities

« Gingivitis

2. Pharmacological

+ Antiseizure drugs

+ Sedatives...

3. Gastro-oesophageal refltzj

&;L-?" Factors contributing to an
7 ineffective control of saliva
NEUROLOGICAL
Dysphagia
Poor head and/or posture control
Hypotonia

DIGESTIVE
Gastro-oesophageal reflux

ORAL
Tonsillar hypertrophy
Severe tongue tie

Figure 1

Several useful
(Fig. 3):

both patients’ and caregivers’ perception. These scales have
been shown to be useful in assessing the severity and func-
tional impact of sialorrhoea, and in monitoring the response

MOUTH BREATHING
Nasal obstruction, adenoid hypertrophy,
malocclusion, macroglossia...

DENTAL
Tooth eruption, gingivitis, cavities

PHARMACOLOGICAL
Increased production
Antiseizure drugs
Antipsychotics...

Pathophysiology and exacerbating factors of drooling.

scales are available for clinical practice

1. The drooling severity scale (Thomas-Stonell and Green-
berg scale),?’ which enables complete assessment of the
frequency and intensity of sialorrhoea in the patient and

facilitates monitoring of treatment response.

to different therapeutic interventions. Their use in clinical
practice enables us to adopt a more structured, systematic
approach in the assessment of these patients, facilitating
therapeutic decision-making on an individual basis.
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+ Assessment: clinical history and .
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+ Review of medication « Gastro-oesophageal reflux
« Pharmacological treatment/biofunctional
therapy

+ Oromotor rehabilitation .

+ Posture rehabilitation  Nose bre.alhmg "

. Orthoses . ObstruFtlon of fhe upper respiratory tract

« Pharmacological treatment/Biofunctional ~ Qeclusion; hyaisne;:and dental health
therapy

(SPEECH THERAPIST) (PHYSIOTHERAPIST) (

OCCUPATIONAL
THERAPIST

« Posture control
« Movement disorder management
+ Adaptation of the environment

+ Targeted speech therapy

« Improved swallowing capacity

+ Secretion drainage and management

« Orofacialllingual dyspraxia « Education and support for families

« Improved orofacial control
+ Sensory management strategy

) ( sureeon )
)

] [ Surgery in refractory patients

Figure 2

Cuestionario de gravedad de Thomas-Stonell y Greenberg

Sialorrhoea multidisciplinary team.

Escala Drooling Impact Scale

Durante la semana pasada
1. Nunca
= T 1. ;Con qué frecuencia babea su hijo?
v 2. Ocasionalmente (no a diario) i Gonlia
3. Frecuentemente (todos los dfasaunque no de forma L 2 L3 L4 Ls Le L2 ls Lo loo |
2. ;C6mo deintenso (grave) fue el babeo?
permanente)
Permanece seco Profuso
4. Constantemente L1 2 |3 L4 Is Le L7 K] Lo |10
1. Seco (nunca babea) 3. ;Cuintas veces al dfa tuvo que cambiar los baberos o la ropa debido a babeo?
2. Leve (solo los labios mojados) Unavez 0 nunca 100 més
g 3 s [ 2 I3 la ls ls l7 |8 Lo | 10 |
Intensidad 3. Moderado (mojados los labios y la barbilla)
: - 4. ;Como fue el olor dela saliva de molesto en su hijo?
4. Intenso (el babeo se extiende hasta mojar la ropa)
No molesto Muy molesto
5. Profuso (el babeo se extiende y moja las manos, mesa, [ 2 L3 L+ Is L6 |7 |8 Lo Lo |
objetos) 5. ¢Hatenido su hijo la piel irritada debido al babeo?
Nada Muy irritada
Escala Drooling Rating Scale Ll [s e s le 17 ls Jo [0 |
6. ;Con qué frecuencia necesita su hijo que se le limpie la boca?
Nunca Todo el tiempo
Sequedad Boca No Exceso Saliva Exceso Saliva en boca |Babeo Leve-moderado Babeo Continuo
ACTIVIDAD sin Babeo Limpieza Ocasional Precisa Babero 1 2 |3 |4 |s L6 17 |8 l9 | 10 |
(Puntuacion 0) (Puntuacion 0) (Puntuacién 1) (Puntuacion 2) (Puntuacién 3) 7. ;Sintié su hijo vergiienza a causa del babeo?
Ninguna Mucha vergienza
SENTADO [1 2 |3 |4 |s |6 |7 K] L9 |10 |
8. ;Cusnto tiempo tienen que limpiar saliva en los objetos de la casa, por ejemplo, juguetes, muebles,
ordenadores?
DE PIE
Nunca Todo el tiempo
|1 2 |3 | 4 |s 3 |7 |8 |9 |10 |
EN CAMA 9. ;En qué medida el babeo afecta a la vida de su hijo/a?
Nada Mucho
HABLANDO 1 2 |3 |4 |s le 17 8 Lo lio |
10. ;En qué medida afect6 el babeo de su hijo a usted y sus familiares?
COMIENDO Nada Mucho
[1 2 |3 |4 |s le L7 ls lo l10 |

Figure 3

2. The Drooling Rating Scale,?? designed to assess drooling
intensity in everyday activities. It includes ten items,
classified in a 1 to 10 point-scale, which reflects the
changes in drooling perceived by the person filling out
the questionnaire.

Assessment scales.

3. The Sialorrhea Rating Scale, a visual scale used by our
group, which classifies drooling into 5 levels (Fig. 4).

4. The Drooling Impact Scale,?> which quantifies the short-
and medium-term response and benefits of treatments in
controlling sialorrhoea.
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Wil MILD-MODERATE MODERATE-ABUNDANT PROFUSE-CONTINUOUS
- FREQUENT FREQUENT IT MOISTENS THE
OCCASIONAL
NO DROOLING IT MOISTENS THE CHIN IT MOISTENS THE NECK/BIB BIB/CLOTHING
IT MOISTENS THE LIPS SKIN RASH BIB/CLOTHING CHANGED ONCE BIB/CLOTHING CHANGED
OR TWICE MORE THAN TWICE
Figure 4 Sialorrhoea visual scale.
Treatment Therefore, we propose a treatment algorithm based on a

Therapeutic criteria

The therapeutic approach for patients with sialorrhoea
should be based on the clinical and functional impact of
drooling, considering its repercussion on the quality of life
of patients and their families. The main criterion to start
an intervention is the presence of significant impact in the
physical, social, and emotional spheres, whether reported
by the patient themself or by caregivers.??

Before starting any treatment, it is essential to perform
an exhaustive baseline examination, following the previ-
ously described clinical schema, and to include objective
and subjective measurement tools that enable quantifi-
cation of the severity and impact of sialorrhoea. The
application of validated scales facilitates monitoring of
treatment response and individualised decision-making.

Follow-up must be performed every 3 to 6 months, with
the aim of assessing the effectiveness of the intervention,
persistence of treatment response, and the need to adjust
or switch treatment, particularly in those cases in which a
pharmacological strategy had been adopted (Table 1).

Intervention protocol

There is currently no standardised treatment protocol for
the management of sialorrhoea in children with CP, as no
strategy had been shown to be universally effective in all
patients. For this reason, therapeutic management should
be individualised, considering the clinical characteristics of
each patient and the functional impact of drooling on their
quality of life.

The main targets of treatment include reduction of sali-
vary flow, improved social interaction and hygiene, as well
as a reduction in the risk of respiratory and skin infections.

stepwise approach, which progresses from less invasive to
those more complex interventions.

This algorithm focuses on 4 different therapeutic options,
which follow a hierarchical approach, moving from less inva-
sive to more invasive treatments?*:

1 Non-pharmacological treatment
2 Pharmacological treatment

3 Surgical treatment

4 Radiotherapy.

In general terms, the initial management of sialorrhoea
may prioritise non-pharmacological measures, combined
with minimally invasive pharmacological treatments if
necessary. Such invasive options as surgical interven-
tions and radiotherapy are reserved for those cases not
showing appropriate response to conventional treatments
(Figs. 5 and 6).

Non-pharmacological treatment?*

Non-pharmacological approaches are the first-line treat-
ment and should particularly be considered in patients
with mild or moderate sialorrhoea. To ensure effectiveness,
candidates for treatment should have sufficient cognitive
status, disability compatible with treatment application,
and the ability to follow basic instructions.

Treatment strategies include oromotor rehabilitation,
which may be monitored by a rehabilitation physician or
speech therapist with experience in neurodevelopmental
disorders. The main aims of rehabilitation include:

Improving head control.

Toning of perioral muscles.

Optimising lip seal.

Correcting dental malocclusions (eg, anterior open bite).
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Table 1

Pharmacological treatment and infiltration of botulinum toxin A in sialorrhoea.

Drug

Initial dose

Titration/maximum
dose

Adverse reactions

Contraindications

Glycopyrronium
bromide

Trihexyphenidyl
(Artane®)

Transdermal
scopolamine
(Scopoderm® TTS
1.5 mg)

Ophthalmic
atropine (Colircusi
Atropina®
0.5%-1%)

Incobotulinumtoxin

A (Xeomin®)

0.02 mg/kg/day

Every 6-8 hours

0.1-0.2 mg/kg/day
every 8-12 h

First dose of V4
patch

1-2 drops
3 times/day
Sublingual

75-100 U*

Weekly increase:
0.02 mg/kg/dose
until: 0.1
mg/kg/dose

Increase of
10%—20% every
1—2 weeks

Mean: 0.5
mg/kg/day

Progressive weekly
up-titration until
reaching the
complete dose.

Change every 3
days.

Every 4-6 months

Constipation
Irritability
Somnolence
Tachycardia

Dry mouth
Vomiting

Nasal congestion
Urinary retention

Myasthenia gravis
Glaucoma
Kidney disease

Intestinal/urinary
obstruction

Glaucoma

Blurred vision . .
Intestinal/urinary

Dry mouth b :
Irritability obstruction
Irritability Myasthenia gravis

Hyperthermia Ulcerative colitis
Skin reaction

Behavioural change Glaucoma

Limited use in
paediatric patients
due to lack of
evidence

Pain at injection site
Haematoma
Dysphagia

Dry mouth

* Recommended dilution for Xeomin®: 100 U diluted in 2 mL of 0.9% physiological saline, equally distributed between parotid glands
(2 sites) and submandibular glands (1-2 sites). Ultrasound guidance is recommended for increased accuracy.

e Improving tongue position both at rest and during masti-
cation and swallowing.
e Stimulating the swallowing reflex.

A minimum duration of 6 months is recommended before

considering a change in treatment strategy.

Pharmacological treatment

a. Oral drugs

To date, there is no clear consensus on the most effective

drug nor on the optimal doses in the paediatric popula-
tion. However, anticholinergic agents represent the most
widely used pharmacological option, given their blocking of
cholinergic muscarinic receptors, which reduces production
of saliva.?>~%’

First-line drugs:

e Glycopyrronium bromide (GPB) oral solution 1 mg/5 mL
(150 mL, Pharma International®)?’-2%: level of evidence B.
It should be considered the first-line treatment option.
Although it is covered by the Spanish National Health Sys-
tem, it must be requested as a foreign drug in Spain.
o Initial dose: 0.02 mg/kg, 3-4 times/day.
o Progressive up-titration: +0.02 mg/kg/dose each week
until reaching a maximum dose of 0.1 mg/kg/dose.

Adverse effects: constipation, irritability, somnolence
or insomnia, visual alterations, tachycardia, dry mouth,
nasal congestion, vomiting, and cutaneous flushing.
Contraindications: myasthenia gravis, severe ulcerative
colitis, narrow-angle glaucoma, end-stage kidney dis-
ease, intestinal or urinary obstruction.

Trihexyphenidyl (2 mg and 5 mg tablets, Artane®)

(0]

(0]
(0]

Off-label administration in children (3 months-17
years).

Initial dose: 0.1—0.2 mg/kg/day, every 8—12 h.
Progressive up-titration: 10%—20% increase every 1-2
weeks.

Mean dose: 0.5 mg/kg/day (2-3 mg/dose, 2-3
times/day).
Adverse effects: urinary retention, irritability, blurred

vision, xeroderma.

Indications: it is especially useful in patients with sial-
orrhoea associated with dyskinetic symptoms.
Contraindications: narrow-angle glaucoma, gastroin-
testinal or genitourinary tract obstruction.

Second-line drugs:

Transdermal scopolamine (Scopoderm® TTS 1.5 mg)

(o]

Level of evidence: B.
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Figure 5 Hierarchical management of anterior sialorrhoea.
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Figure 6 Proposed treatment algorithm for anterior sialorrhoea.
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o Titration: starting with % patch, with weekly increases
in the amount applied until reaching the complete
dose.

o Adverse effects: irritability, somnolence, hyperther-
mia, skin reactions.

o Contraindications: glaucoma, obstructive uropathy,
obstructive intestinal symptoms.

o The use of such other pharmacological options as
benztropine mesylate (Cogentin®) and sublingual oph-
thalmic atropine (Colircusi Atropina® 0.5%-1%) is
limited due to the lack of evidence in paediatric popu-
lations or adverse effects.

Botulinum toxin A injections?329-3¢

Intraglandular injection of botulinum toxin A has shown

effectiveness in reducing sialorrhoea in children with neuro-

logical disorders (level of evidence A). Its action mechanism

is based on the inhibition of acetylcholine release in cholin-

ergic nerve terminals, thus reducing production of saliva.
The available options include:

¢ OnabotulinumtoxinA (Botox®, Allergan Pharmaceuticals)

o AbobotulinumtoxinA (Dysport®, Biopharm Ltd.)

¢ IncobotulinumtoxinA (Xeomin®, Merz Pharmaceuticals
GmbH): this is the only form specifically indicated for
chronic sialorrhoea in children.*

e Recommended dose**:

¢ U of Xeomin® divided between the bilateral parotid gland
and submandibular gland.

e Recommended dilution: 100 U Xeomin® in 2 mL of phys-
iological saline, equally distributed between the parotid
glands (2-4 sites) and submandibular glands (1-2 sites).

e Frequency of administration: every 3-6 months, using
ultrasound-guided infiltration.

e Adverse effects: dry mouth, mastication and swallowing
alterations.

Surgical treatment and radiotherapy3*—3°
Surgical interventions are reserved for severe and refractory
cases. Options include:

e Surgical excision of the submandibular or parotid gland
(risk of lesion to the facial nerve).

o Bilateral salivary duct ligation (parotid or submandibular
route).

e Redirection of the submandibular duct (risk of aspiration
in posterior sialorrhoea).

¢ Gland radiofrequency or ablation with sclerotherapy.

Radiotherapy is the last resort in extremely severe cases
that are refractory to conventional treatment.

Conclusions and expert recommendations

Sialorrhoea is a frequent manifestation in children with neu-
rodevelopmental disorders, with an estimated prevalence of
up to 30% among patients with CP. Its impact extends beyond
clinical aspects, significantly affecting the quality of life of
patients and their families. Anterior sialorrhoea may cause

skin irritation, local infections, and impairment of self-
esteem, whereas posterior sialorrhoea is associated with a
high risk of aspiration and recurrent respiratory infections,
representing a relevant cause of morbidity and mortality.?’

Clinical management of sialorrhoea should be performed
by a multidisciplinary team to include assessments by
paediatric neurologists, rehabilitation physicians, speech
therapists, otorhinolaryngologists, and other specialists,
depending on the case. Therapeutic decision-making should
be based on an exhaustive, individualised assessment, con-
sidering the age of the patient, the severity and functional
impact of drooling, and the tolerance to the different treat-
ment strategies. To achieve this, the use of objective and
subjective scales is fundamental in quantifying severity and
in monitoring of treatment response.

Treatment should follow a hierarchical and stepwise
approach, prioritising non-pharmacological strategies that
include posture correction interventions, oromotor rehabil-
itation, and biofunctional therapy, aimed at improving oral
motor control. These measures represent the only approach
that directly targets the aetiopathogenesis of drooling, and
should therefore be considered the first line of treatment.
However, their effectiveness may be limited, requiring the
use of complementary pharmacological treatment.

Anticholinergic drugs have been shown to be effective
in reducing the production of saliva, although their use
is conditioned by the onset of systemic adverse effects,
including cognitive/behavioural alterations, insomnia, gas-
trointestinal disorders, and urinary retention. Among these,
glycopyrronium bromide is the first-line drug due to its effec-
tiveness and better tolerability profile, as its quaternary
amine structure limits its transport across the blood-brain
barrier, thus reducing adverse effects at the central level.

In cases in which pharmacological treatment is inef-
fective or poorly tolerated, the infiltration of botulinum
toxin type A to the submandibular and parotid glands repre-
sents an alternative (level of evidence A). Its administration
temporarily inhibits saliva secretion, with minimal adverse
effects; it should be guided by ultrasound to ensure safety
and effectiveness.

Finally, surgical interventions and radiotherapy are
reserved for patients with severe and refractory sialorrhoea,
when previous strategies have failed. Such options should
be considered with caution, due to their irreversible nature
and possible associated risks, including neurological dam-
age, severe dry mouth, and dysphagia.

In conclusion, the management of sialorrhoea in children
with cerebral palsy requires an individualised, multidisci-
plinary approach, based on the best available evidence.
Selection of the therapeutic strategy may be based on symp-
tom severity, the impact on the quality of life of the patient,
and the risk-benefit balance of each intervention. Despite
advances in treatment, there are still limitations to the
available evidence, underscoring the need for new research
aimed at optimising therapeutic strategies and establishing
more precise and standardised management protocols.
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