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Introduction
Drooling (sialorrhoea) can impose a significant disability on neurologically 

impaired individuals with psycho-social, physical and educational consequences. 
As well as cosmetic effects, drooling can impair masticatory function, produce 
peri-oral infections and result in dehydration 1,2 Drooling may be seen in 10-37 
per cent of people with cerebral palsy 3,4,5 and in a significant number of Down 
syndrome children 6

The significance of drooling and the most appropriate therapy will be 
dependant upon the patient’s condition and the degree of sialorrhoea. In the 
most severely affected individuals, drooling is severe enough to interfere with 
daily function and such children may be rejected by their peers and even carers. 
Physical effects will be seen in facial chapping, especially in cold weather, and the 
need for frequent changes of bibs and/or clothes imposes a significant burden on 
parents and other daytime carers 7

Aetiology
Drooling usually occurs as a result of some form of neurological disturbance 

either centrally, as in people with cerebral palsy or mental retardation or 
peripherally, as seen in cases of seventh or ninth cranial nerve palsies. In those 
people with cerebral palsy, drooling would appear to be the consequence of oral-
motor dysfunction manifesting as an inadequacy in the mechanism and rate of 
swallowing. The inability to form a lip seal is an aggravating factor 8. Whilst 
patients with a central cause for drooling may have increased intra-lumenal 
oesophageal pressure, the more common reason is a disruption in the first, the 
oral, phase of swallowing. Muscle incoordination hampers the initiation of the 
swallowing reflex and is characterised by incoordination of tongue movements 
preventing the smooth transition of saliva from the front of the mouth to the 
oropharynx 2. 

In a study undertaken in children with cerebral palsy these factors were 
investigated 8. The children ranged in age from 6 to 14 years. The control group 
contained ten children (mean age 9.9 years). Ten non-drooling cerebral palsy 
children with oromotor disturbances causing poor speech were included alongside 
ten drooling cerebral palsy children. All the children had an intelligence quotient 
greater than 50 and were fully co-operative. Assessments of intra-oral pressures 
generated while attempting to swallow thin liquids were made using a pressure 
transducer attached to the palate. Electro-myographic activity in the infra-hyoid 
region was recorded using two pairs of surface electrodes. Children were also 
visually assessed for residual fluids retained within the oral cavity and lip closure 
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during swallowing. The results indicated that drooling was related to one or more 
of three abnormalities: incomplete lip closure during swallowing, low suction 
pressure and a prolonged delay between the suction and propulsion phase of the 
intra-oral, as opposed to the pharyngeal or oesophageal, stages of swallowing. In 
Down syndrome children, muscle hypotonia, a relative macroglossia and a mouth- 
open posture all contribute to an increased likelihood of drooling 6.

Other factors which may determine the incidence and severity of drooling 
are emotional state, degree of concentration, posture, malocclusion, decreased 
oral sensory awareness and the patency of the nasal airway 8.

It is normal for a child to be continent of saliva by 15-18 months of age. 
However, a high proportion of children may drool, up to three years of age. It is 
abnormal to have problems with saliva control after 4 years of age. In a study of 
the oral health of children with disabilities in Ireland 9  30% of 5-year-olds and 
14% 12-15-year-olds experienced drooling. Of these, 18% and 12% , respectively, 
were frequent/constant droolers. 
Management

It is crucial for a successful outcome that the child is assessed by a 
multiprofessional team to include: speech and language therapist, paediatrician, 
dentist, occupational therapist and physiotherapist. 

Assessment will include the history as well as objective measures of the 
problem: number of clothes/ bib changes required per day and a variety of indices 
to describe both the severity and frequency of drooling4. 

A number of therapies to treat drooling have been advocated but consideration 
should first be given to correcting any aggravating features, which if eliminated 
or altered would reduce drooling. For example, since saliva flows with gravity, 
a head down posture will exacerbate the situation. Significant dental disease will 
result in an increased salivary flow and so should be treated. Likewise, severe 
malocclusions are seen in many disabled children and as long as an anterior open 
bite or large overjet is present the child will find it impossible to obtain a lip seal. 
Reflux disease (GORD), commoner in children with neurological impairments, is 
also associated with drooling and should be investigated as a cause for the latter if 
there are reported signs and symptoms of GORD 10. If it is thought that adenoidal 
tissue or other anatomical variation occludes the nasal airway the child, should 
be seen by an ENT surgeon for assessment before embarking on any specific 
treatment for the drooling. Epilepsy, and medication to control this, are a feature 
of cerebral palsy and consideration should be given to the known potential for 
these drugs to enhance sialorrhoea 11.

Once aggravating factors have been dealt with, then therapy can be consid-
ered. Therapies proposed are: (i) behaviour modification, (ii) biofeedback, (iii) 
oral-motor therapy, (iv) speech, (v) drug, (vi) radiation, (vii) orofacial regulation 
and (viii) surgery. However, it is important to observe the principal that the least 
invasive therapy is attempted first. Most therapies are not without side-effects, for 
example, a reaction to drugs with skin irritations noticed in the use of scopolamine 
patches to dysphagia persisting for months if botulinum toxin is placed outside the 
capsule of the salivary gland into which it is being introduced. 
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Oral screens
Asher and Lundquist (1994) 12 were the first to report on the use of a ves-

tibular screen that promoted a lip seal, essential as the first phase of swallowing 
control (Fig1a,b). In 2010, Sjogreen et al 13 reported on a study to use oral screens 
in children with myotonic dystrophy Type 1. The research group divided 26 
children between a test and control group and then crossed over the groups at 16 
weeks of the study. Children in the test group, after baseline assessments, used 
an oral screen for 26 minutes per day, over a 5-day week. Outcome was assessed 
with the aid of comparison with baseline objective/subjective reports by parents 
on eating ability and saliva control. In addition, each child was assessed with the 
aid of 3D motion analysis. In each test group, 7/8 children improved but only four 
did so significantly. An improvement in lip strength did not always equate with 
an increase in function. It was concluded that the use of lip screens could comple-
ment but not replace speech therapy and dysphagia treatment. 

Smith et al 14 undertook a small pilot study of 5 children with cerebral palsy. 
Children were assessed at baseline using video recordings, the Nordic Orofacial 
Screening Test (NOT-S), the Paediatric Oral Screening Package (POSP), a saliva 
control assessment 15 and again at three points, at 8-week intervals during the 
programme with, in addition, diaries and a questionnaire report from the parents. 
Oral screens (soft, vacuum-moulded PVAC-PE material) were used five times a 
day actively, with the child pulling on the handle while retaining the remainder of 
the screen behind closed lips (Figure 1A and 1B). Children were asked to hold 
the screen passively in their mouths for ten minutes, once per day (Table 1). All 
children reported improvements in saliva control and changes in oral sensitivity. 
All improved on their NOT-S scores (Figure 2). Parents reported that drooling 
continued to improve after the active phase and some noted that they required 
fewer or no changes of clothing. One child was, for the first time, able to take a 
shower instead of a bath as he could now keep his mouth closed. 

Figure 1B. an oral screen in situFigure 1A. An oral screen
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Table 1. Timelines for assessments of children using oral screens (Smith et al 2013). 14

T0 Baseline assessment Oral screen fitted. 

6-8 weeks Treatment phase 1 Focus: passive and active use 

T1 Review assessment 

6-8 weeks Treatment phase 2 Focus: passive and active use 

T2 Review assessment 

6-8 weeks 

T3 Review assessment 

Oro-facial regulation therapy
An extensive literature from South 

America and Germany details the use of 
orofacial regulation therapy 5,6, 16, 17, 18. This 
approach, consisting of facial massage and 
the use of appliances rely on modifications 
to palatal acrylic appliances for their action. 
The inclusion of acrylic ‘buttons’ and beads 
to standard acrylic base plates are the active 
components used to stimulate different areas 
of the intra- and circum-oral musculature 
(Figure 3A and B). 

Early work in Germany 17, 18 did not 
always include objective measures of drool-
ing change. More recent publications 19-23, 
predominantly working with children with 
Down syndrome (Table 2) have included 
more objective assessments and some have 
included a control group 19, 22. 

Most of the studies of orofacial 
regulation therapy conclude that the features 
of oral dysfunction can often be improved 
but seldom normalised. Additionally, it 

Figure 2. NOT-S scores ( Smith et al 2013) 14

Figure 3A. A palatal acrylic appliance 

with accessory “buttons” on the labial 

and palatal surfaces for the stimulation of 

intra-oral musculature

Figure 3B. a palatal plate in situ
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would appear that in some studies there is evidence that if therapy is not instituted 
before 4 years of age, rejection of the palatal plate may occur and treatment is 
unsuccessful. 

Table 2. Recent literature on the use of palatal training plates in children with disordered 

Oromotor function 18-21

Authors No./Age range Duration Control Group Findings 

Backman et 
al 2003 19

42; < 6mo-21mo, 

Down syndrome 
18 mo 

2 - Down 

syndrome/

normal 

+ ve oromotor 

performance and 

articulation 

Zavaglia et al 
2003 20

68; Down 

syndrome 
9 yrs  - 

Distinct 

improvement in: 

open mouth posture, 

hypotonia (lips), 

drooling 

Korbmacher 

et al 2004 21

20; 3 mo- Down 

syndrome 
12 yrs  - 

Improved lip+ 

tongue posture cf 

baseline

Carlstedt et al 
2007 22

9; 2yr- olds. Down 

syndrome 
4 yrs 

Yes- 11 Down 

syndrome 

Sig increase in 

‘closed mouth, 

decreased ‘inactive 

tongue protrusion’; 

improved muscle 

function (4 yrs), 

Koskimies et 
al 2011 23

168; 6.4 yrs 

Poor oromotor 

skills 

4.4 mo  - 

Imp articulation in 

51%, 47% improved 

tongue movements, 

38% imp lip closure 

Conclusion
 There are a number of different management strategies to help patients and 

parents/carers cope with drooling. Children so affected should be assessed by 
a multiprofessional team and the least invasive management strategy attempted 
first, once any potential aggravating factors have been dealt with.

A significant reduction in salivary flow, which occurs with more invasive 
techniques of saliva management, such as surgical repositioning of ducts or 
gland removal, may likely to lead to an increased prevalence of dental caries 
(Figure 4) and the potential for this as a consequence puts the child into a high 
risk management category. In such high caries risk children, additional fluorides 
should be used. Fluoride varnish should be applied 3-4 times a year and the child 
should have their teeth brushed with a toothpaste containing at least 1000 ppm 
fluoride, twice daily. Children should be encouraged to spit out excess paste and 
not to rinse out 24. 
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The lack of a scientific 
approach to many of the studies 
cited makes it virtually impossible 
to conclude that any one approach 
is better than another. However, 
based on the studies available, it 
would seem prudent to recom-
mend the use of behavioural treat-
ment methods, where appropriate, 
to increase swallowing frequency 
coupled with some form of oral 
motor therapy to facilitate lip clo-
sure and co-ordinated swallowing 25. 
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