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A 12 year old male child with mental retardation was referred to the department of Pedodontics and Preventive 
Children Dentistry, AB Shetty Memorial Institute of Dental Sciences, Mangalore, with a complaint of severe 
drooling. Mouth closure exercises and speech therapy had failed to control the problem. The patient was given a 
functional appliance and a significant reduction in the severity of the drooling and reduction in the foul odor was 
found. Despite its limitations functional appliance therapy could serve as a useful alternative to the use of drugs 
or surgery in the control of drooling.
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INTRODUCTION

Saliva is essential to the maintenance of normal oral func-
tion. On an average an individual secretes 1500ml of saliva 
per day almost all of which is swallowed .  Drooling is 

basically the escape of excess saliva from the mouth.  Drooling 
is seen commonly in normal infants, it usually subsides by 15-
18 months of age as a consequence of physiological maturity of 
oro-facial motor function.  Although drooling may, in some rare 
cases, persist in a normal child, its presence beyond the age of 4 
years must be considered abnormal.  Drooling of saliva is a find-
ing seen in a wide range of conditions such as, cerebral palsy, 
mental retardation, motor neuron damage, cerebro-vascular ac-
cidents, Parkinsonism, congenital suprabulbar palsy or resection 
of the oropharynx.   Drooling of saliva has been shown to cause 
both psychological problems such as isolation of the child and 
problems such as irritation or maceration of the skin, increased 
perioral infection, a foul smelling odor and dehydration due to 
fluid and nutrient loss.2 While investigators believe that some in-
dividuals may have both an increased salivation and decreased 
or ineffective swallowing2, most studies and reviews of literature 
show that drooling is mainly due to a swallowing defect caused 
by poor neuromuscular coordination.3 
	 Swallowing is controlled by a central program generator, lo-
cated in the medulla oblongata of the brain. It is regulated by the 

voluntary act of propelling what is in the mouth to the back of the 
pharynx, and involves carefully timed responses of the respiratory 
as well as gastrointestinal system.  The swallowing reflex normal-
ly prevents drooling. In the typical 24 hour cycle of an adult 590 
swallowing actions occur.  The average adult resting salivary flow 
rate ranges from 0.02-2.75 ml/min.9 Hence, if not swallowed, 
large amounts of saliva dribble out of the mouth. Therefore any 
appliance to control drooling would have to modify the swallow-
ing pattern of the patient. 
	 Functional appliance therapy to promote swallowing has been 
used successfully in the management of drooling of saliva in pa-
tients with cerebral palsy. In the 1970s Castillo-Morales devel-
oped an appliance with an acrylic button on the palate which was 
used to control drooling in children with cerebral palsy.12 The 
goal of the appliance, termed as the ‘stimulating palatal plate’, 
was to reduce the forward movement of the tongue by encourag-
ing a backward upward movement of the tongue.2 A modifica-
tion of the appliance which used a bead rather than a button has 
yielded interesting and encouraging results.13 These appliances 
aim to improve the neuromuscular coordination of the patient. 
Since drooling in children with mental retardation is also caused 
by a lack of neuromuscular coordination2 it can be assumed that a 
similar appliance would be equally effective in these patients.

CASE REPORT
	 A 12 year old male with mental retardation attending a special 
school, was referred, by his teacher to the Department of Pedo-
dontics and Preventive Children Dentistry, with a complaint of 
severe drooling. The drooling and the foul odor accompanying 
it were preventing other children from mingling with the child. 
Mouth closure exercises and speech therapy had failed to control 
the problem. Both the parents and the teacher reported that the 
child could swallow, if told to do so, but normally did not notice 
the saliva dribbling out of his mouth.
	 The patient was observed to have severe drooling with the sa-
liva spilling on to his clothing. A persistent foul odor was ob-
served due to the saliva on the clothing. There was no sign of any 
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perioral infection or ulceration as a result of the drooling. The 
patient had an infantile swallowing pattern with tongue thrust-
ing habit. However there was no lateral deviation of the tongue. 
The unstimulated salivary flow rate was estimated  and found to 
be 0.32ml/min, thus ruling out any possibility of hypersalivation. 
Thus a modified stimulating palatal plate appliance was planned 
for the patient.

Determining the  swallowing pattern: 
	 Children with neuromuscular disorders may show deviation 
from the normal pattern of swallowing;13,  therefore the pattern of 
swallow was determined in the child. The dorsum of the tongue 
was marked using a hematoxylin pencil (fig.1); the patient was 
then asked to swallow, thus transferring the swallowing pattern to 
the palate (fig. 2). An alginate impression of the upper arch was 
made and a cast, along with the marking of the swallowing pat-
tern was obtained using dental stone. (figs 3, 4)

Appliance construction:
	 Adams clasps were fitted on the first permanent molars and a 
passive short labial bow was placed extending from canine to ca-
nine, to aid in retention of the appliance. A  custom made acrylic 
bead was mounted on a roller fabricated using a 0.9mm stainless 
steel wire and positioned in the posterior part of the palate along 
the marked swallowing pattern . The appliance was waxed up and 
fabricated using a thermally cured acrylic resin. (Fig. 5)

Insertion of the appliance and patient instructions:
	 The appliance was inserted in the presence of the parent and 
teacher. The child was instructed to try and roll the bead with his 
tongue while swallowing (Fig 6). The parents and the teacher 
were instructed to ensure that the child was under their supervi-
sion while wearing the appliance. This was done in order to pre-
vent the child from accidenta1ly swallowing any component of 
the appliance. The appliance was to be removed while eating, and 
at night before going to bed. The parents were also instructed to 
examine the appliance each morning, and to discontinue the use 
of the appliance and report to the authors if there was any sign of 
damage.
	 At the end of two weeks, both the parents and the teacher re-
ported that there was a significant reduction in the severity of the 
drooling. There was little or no soiling of the clothes resulting 
in a reduction in the foul odor. Thus the patient was advised to 
continue the appliance for a longer period of time.

DISCUSSION
	 A wide range of treatment alternatives have been used to control 
drooling in patients with mental and physical disabilities. These 
may range from methods such as bio-feedback, bio-functional 
therapy, speech and physiotherapy, to more drastic measures such 

Figure 1: Marking the midline of the 
tonue with a hematoxylin pencil

Figure 2: Pattern of swallow as trans-
ferred to the roof of the palate

Figure 3: The marking on the palate as 
recorded on the alginate impression

Figure 4: The record as seen on the 
poured cast

Figure 5: The acrylized appliance-note 
the position of the bead corresponds 
to the recorded pattern of swallow

Figure 6: The appliance was inserted 
into the patient’s mouth and the patient 
was asked to try and roll the b
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as drugs and radiotherapy to reduce the salivary flow and surgi-
cal methods that involve the excision or re-routing of the salivary 
gland ducts or their nerve supply.2 It has already been mentioned 
that patients with drooling rarely, if ever, have hypersalivation. 
Therefore any treatment, such as drugs, radiation and surgery, are 
bound to result in a reduction in the salivary flow. Studies have 
shown that children who have been treated with drugs or surgery 
have a greater incidence of dental caries as well as a higher risk 
for development of dental caries in the future.  Drugs that reduce 
the flow of saliva offer little selectivity, in terms of action solely 
on the required site, and act on all end organs controlled by the 
muscarinic system.2 In addition effects like toxic psychoses, re-
sulting from the use of drugs such as scopolamine must also be 
considered. 
	 In view of these side effects, functional appliance therapy of-
fers a relatively safe and conservative treatment modality in the 
management of drooling. Authors have pointed out that disad-
vantages such as the child becoming acclimatized to the appli-
ance can easily be overcome by changing the position of the 
bead.13 Most of our knowledge on such appliances is based only 
on reports of the success and drawbacks of this appliance. Fur-
ther research with a large sample is needed to determine the ef-
fectiveness of this appliance.
	 Despite its drawbacks functional appliance therapy has been 
used successfully in the management of drooling in patients with 
cerebral palsy and it is the opinion of the authors that with judi-
cious case selection such appliances may be effectively used for 
the management of drooling in any patient with a lack of neuro-
muscular coordination. 
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