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Background: Drooling is a common dysfunction in chil-

dren with cerebral palsy and may also affect neurologi-

cally unimpaired children. It causes significant social

handicap to both children and their families.

Methods: The data in this article are supported by a

Medline search (November 2008) utilising the keywords

drooling, sialorrhea, botulinium toxin, salivary duct

ligation and also by the use of the personal bibliographies

of the senior authors.

Results: The majority of the published literature for

drooling is of level III ⁄ IV evidence.

Conclusion: Multiple therapeutic interventions are

available for paediatric drooling. These are most appro-

priately introduced in a stepwise progression from behav-

iour therapy, to pharmacotherapy to surgical procedures.

A 7-year-old child is referred to the paediatric ENT clinic

with persistent drooling. His mother is concerned that

this is interfering with his ability to socialise with other

children at school. He also requires frequent clothing

changes and has macerated, sore lips.

What you should cover in the history?

Drooling is the involuntary spillage of saliva from the

mouth and is considered normal in children up to 2 years

of age. Occasional episodes, especially during teething,

may occur in children and, with maturation of the orofa-

cial skeleton and swallowing, these may resolve. Drooling

after 5 years of age is abnormal and usually secondary to

neuromuscular disorders such as cerebral palsy, severe

mental retardation, facial paralysis or encephalopathy.

These conditions cause incoordination of the oral phase

of swallowing, allowing pooling of saliva in the anterior

mouth and spillage. The volume of saliva produced is

usually normal, so the term ‘sialorrhoea’ is usually used

rather than ‘hypersalivation’. Drooling has significant

social implications for both parents and child, with the

drooling child being less likely to receive normal physical

reassuring contact from parents and carers. It also causes

skin maceration, malodour and a requirement for fre-

quent clothing and bib changes. In severe cases, dehydra-

tion or aspiration pneumonia can occur.

• Assess the frequency and severity of drooling. This

includes consideration of the secondary effects of drool-

ing including skin maceration, superficial infection and

odour. Severity can be quantified to some degree by

means of counting bibs or clothing changes during the

day. Ascertain if there are particular situations where

the drooling is an issue (e.g. using a computer or writ-

ing). Severity ratings such as Blasco’s scale1 and the

Teachers’ Drooling Score2 are not widely used in clini-

cal practice.

• It is essential to establish whether there is any evidence

of chronic aspiration. Ask about coughing and choking on

saliva, especially at night. Ask also about whether the

child suffers from chest infections or is on home oxygen.

• Ask about symptoms of gastro-oesophageal reflux. Reflux,

if severe, may cause hyperstimulation of the salivary

glands and thus genuine hypersalivation. Reflux is com-

mon in children with neuromuscular conditions.

• Ask about feeding, speech and general development. Chil-

dren with oral motor dyspraxia may have speech prob-

lems and difficulty manipulating food in the mouth as

well as drooling. Drooling may also be a feature of gen-

eral developmental delay.

• Review current medication to identify anything that may

have an adverse effect on saliva control. Medication with

cholinergic effects, such as anticonvulsants, may cause

genuine hypersalivation. (Nitrazepam is particularly bad

in this regard).
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• Assess the effects of the drooling on the child and family.

For children who are themselves aware of the problem,

the drooling causes a significant functional and social

handicap and both the medical and psychosocial effects

are likely to be underestimated. These children are often

very embarrassed about the problem and highly moti-

vated to seek treatment. When the child has less aware-

ness of the problem, treatment can produce a significant

improvement in the care burden faced by the family, but

the benefits to the family must be carefully weighed

against the risks and discomforts suffered by the child.

• There should also be a general assessment of the

patient’s physical health, particularly with regard to fit-

ness for anaesthesia.

What you should cover on examination?

• Assess the head posture and position, particularly with

regard to the type of chair that the child normally sits in.

Obviously, drooling will be much worse in children who

are slumped forwards.

• The oral cavity should be examined for caries, malocclu-

sion and gingivitis. Dental caries can cause genuine

hypersalivation, and malocclusion can lead to an

open-mouth posture, both of which may contribute to

drooling.

• Examine the nose. Nasal obstruction may also lead to

an open-mouth posture.

What treatment should you offer?

• These children are best managed in a multi-disciplin-

ary setting, with access to a speech and language thera-

pist, a paediatrician, a paediatric dentist and ENT nursing

and medical staff. A stepwise, approach should be utilised

(Table 1). Where there is evidence of chronic aspiration

in addition to drooling, an aggressive approach to reduc-

ing saliva volume may be justified, especially in young

children who do not yet have significant lung damage.

• For young children (under 5 years) who are otherwise

developing normally, simple reassurance is all that is

required. Parents can encourage their children to be more

aware of the problem through frequent gentle reminders

to wipe, close the mouth and swallow. Parents should

resist the urge to wipe the child’s mouth and give the

child a small facecloth or towelling wristbands so that

they have the means to wipe themselves.

• Attention to posture is important, especially for children

who are wheelchair-dependent. The chair may need to be

adapted to give the child a slightly reclined position. A

small platform can be used on top of a desk to raise the

working position for a child who has a particular prob-

lem when leaning forward over a computer keyboard or

written homework.

• Oral awareness and oral motor skills training. For chil-

dren who are aware enough to obey commands and

cooperate with training, this is the keystone of non-surgi-

cal intervention for drooling, and should usually be

trialled for at least 6 months before considering surgical

intervention.3 Initial manoeuvres include improving the

child’s seating position and a programme of improving

lip and jaw closure and tongue movements. In its sim-

plest form, it consists of exercises that are presented as

part of play, such as presenting different textures around

the mouth (ice cubes, electric toothbrush, etc) to stimu-

late sensory awareness and exercises to improve lip seal

and tongue movement (blowing through a drinking

straw, making lipstick kisses on paper, blowing party

blowers, etc). It helps to involve a trained speech and

language therapist. Children with mild drooling problems

can achieve significant benefit from such a programme;

but those with severe developmental delay will not be

able to comply.

• The advice of a dentist or orthodontist may be

required if caries or malocclusion are an issue.

• Palatal training appliances can promote increased oral

awareness, which is thought to increase tongue movement

and promote swallowing initiation.4 These are acrylic

plates similar to those used for orthodontic treatment,

with a wire posteriorly which stimulates the soft palate.

These require a dental impression to fit and are limited

to children over the age of six as partial dental maturity

is required to secure them in position. These devices have

a potential role as an intermediate step, following failed

oral motor therapy, before considering surgical interven-

tion. Only a few centres are experienced in their use and

scientific evidence of their benefit is lacking.5

• Pharmacotherapy. Saliva production is stimulated by

parasympathetic muscarinic innervations directly to the

submandibular, parotid and sublingual glands. The sym-

pathetic system stimulates contraction of the muscle

fibres around the salivary ducts. Anticholinergic medica-

tion can be used to block the parasympathetic compo-

nent. Some children are unable to tolerate anticholinergic

Table 1. Stepwise approach to management of drooling

1. Review of posture and positioning

2. Oral awareness and oral motor skills training

(possibly also with an oral stimulation device)

3. Orthodontic treatment

4. Pharmacotherapy

5. Botulinum toxin

6. Surgery
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drugs because of side effects such as swallowing difficul-

ties due to dry sticky secretions, hyperactivity, blurred

vision and urinary retention.6 Anticholinergic medication

is by far the most common treatment used, especially by

community paediatricians. Side effects do occur but anti-

cholinergics should still be tried, in conjunction with pro-

vision of information to the parents on potential side

effects. Hyoscine patches are a reasonable first line choice

because they are convenient (change every 3 days), but

skin reaction to the adhesive is common. Oral hyoscine

given qds is also effective. Trihexyphenidyl syrup (benzh-

exol) is helpful for those who are gastrostomy dependant.

• Botulinum Toxin A. Although botulinum toxin has

many therapeutic uses, it is only in the past decade that

its role for the management of drooling has been defined.

The submandibular and sub-lingual salivary glands con-

tribute most of basal salivary secretion, and botulinum

toxin therapy has therefore been directed towards injec-

tion into these glands, rather than the parotid glands.

Ultrasound guidance can potentially lower the side effect

profile of botulinum toxin injection by facilitating tar-

geted injection into the salivary glands rather than acci-

dentally into surrounding tissues. The main side effect of

injection is dysphagia. This is a systemic effect of botu-

linum toxin and dysphagia has been described after botu-

linum toxin injection to the limbs for spasticity and

cosmetic facial injection, although it is probably more

common after salivary injection. When severe, it may

necessitate tube feeding for a period of weeks. The benefit

of botulinum toxin has not been demonstrated in clinical

trials and the evidence for its use is from small case ser-

ies.6,7 There is no good evidence to suggest the optimal

dose for injections, although, in line with other therapeu-

tic applications of botulinum toxin, clinical experience

would suggest that injections can be repeated every

3–6 months, dependant on response. Although minimally

invasive, children with neurological disabilities may toler-

ate the procedure after application of topical anaesthetic

cream. Botulinum toxin injection is most helpful for

those patients with chronic aspiration in whom repeated

general anaesthesia may be contraindicated because of

chronic pulmonary dysfunction; these patients are often

less aware of their surroundings and therefore tolerate

injection under local anaesthesia well. Since the effect of

botulinum toxin lasts between 3 and 6 months, most

children require repeated injections for long-term control.

• Surgery. There have been many surgical interventions

proposed for drooling and the most important factor in

deciding which to perform is whether or not the child

is aspirating. If there is any doubt, a videofluoroscopy

assessment of swallow should be arranged. For children

who aspirate (or where there is any doubt) salivary redi-

rection would be unsafe and a bilateral submandibular

gland excision with bilateral parotid duct ligation should

be performed. There is some limited evidence that this

is more effective than simply ligating all four major sali-

vary ducts.8 There is also limited evidence to suggest

that saliva reduction surgery is only of benefit in pre-

venting chest infections in the aspirating child if per-

formed before the age of 3 years.9

In contrast, where aspiration is not an issue, surgical

procedures should be deferred until the child is at least

5 years of age to allow neurological maturity. The most

commonly performed procedure is to transfer both sub-

mandibular ducts to 1 cm behind the tongue base, just

behind the anterior pillar.3 As well as directing the saliva

posteriorly to prevent anterior pooling in the floor of

mouth, the flow of saliva towards the tongue base may

also stimulate the swallowing reflex. Some authors have

proposed concomitant sublingual excision along with

duct relocation to prevent ranula formation, although

there is no compelling evidence that this improves out-

come over duct relocation alone.10 Sublingual gland exci-

sion certainly makes surgery more painful, difficult and

time-consuming,10 but ranula occurs in about 10% if it is

not done.11 Other surgical interventions include parotid

duct ligation and tympanic neurectomy. These procedures

are generally reserved for patients with intractable drool-

ing after submandibular duct relocation.12

Surgery is a major step for a non-life-threatening con-

dition and the benefits (one-off treatment with perma-

nent effect and without the risk of dysphagia as

compared with botulinum toxin) need to be carefully

weighed against the risks and discomforts. Submandibular

duct transfer surgery is not unlike tonsillectomy in its

recovery (perhaps slightly worse) – i.e. 2 weeks of pain

and discomfort.
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