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Masticatory dysfunction in persons with Down’s syndrome.

Part 2: management
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suMMARY The functional and anatomical character-
istics of Down’s syndrome have direct repercussions
on oral health; orofacial dysfunction results and
feeding and swallowing are impaired. These prob-
lems have been described in an earlier article.
Different techniques are proposed for the preven-
tion of the development of orofacial dysfunction in
Down’s syndrome. In particular, early myofunction-
al therapy coupled with appliance wear has been
shown to be successful over the long term when
multidisciplinary management is possible. Func-
tional or conventional orthodontic treatment may
be successful for older children when performed

concurrently with the use of appropriate behaviour
management techniques. More recently, techniques
for the compensation of masticatory dysfunction in
adults although further
research is necessary to confirm their efficacy. The

have been proposed,

aim of this second article was to review techniques
for the prevention, treatment and compensation of
orofacial dysfunction in persons with Down’s
syndrome from birth to adulthood.
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Introduction

A detailed description of the aetiology of orofacial
dysfunction is given in the first article of this series, but
briefly, the characteristics of Down’s syndrome include
dysfunction on account of poor neuromotor control (1),
dental anomalies, orofacial dysmorphology and inter-
current illness (2). Anatomically, the facial mid-third is
underdeveloped but the mandible follows normal
development (3). The oral and facial musculature, in
particular the tongue and lips are hypotonic. The tongue
gives the impression of being abnormally large on
account of muscle weakness and an anterior, low
position in the mouth (‘relative macroglossia’) (4, 5).
The temporomandibular joints are reported to be lax (2,
6). Masticatory dysfunction results and feeding problems
are reported for persons with Down’s syndrome at all
stages of life. These problems may have important
medical and social repercussions for persons with Down's
syndrome and should be prevented wherever possible.
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Prevention of orofacial dysfunction in infants and
children with Down’s syndrome has been the subject of
much research over the last 25 years (6-11). Different
techniques of myofunctional stimulation and appliance
therapy have been proposed, and results have generally
been positive provided the treatment is commenced at a
very young age and if multidisciplinary collaboration is
systematic (between speech therapists, physiotherapists,
ENT specialists and dentists, etc.) (6, 12-23). For older
children, conventional orthodontic treatment may also
be successful when multidisciplinary cooperation
allows. In adults with Down’s syndrome, solutions to
reduce masticatory dysfunction by compensating for
marked malocclusion have only recently been proposed
(24-26). These techniques have shown initially positive
results but further research is necessary to evaluate their
true impact on feeding. Despite the interest shown in the
literature regarding these problems, few dentists are
trained to diagnose, predict, prevent and treat mastica-
tory dysfunction in this population.
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The aim of this second article was to review the
techniques for the prevention, treatment and compen-
sation of masticatory problems within the population
with Down’s syndrome at different stages of develop-
ment to encourage dentists to get involved in this
important aspect of patient management.

Prevention and therapy for babies with Down's syndrome

Although neonates are rarely seen in the dental
surgery, successful prevention of orofacial dysfunction
starts from birth. Breast feeding may be initially difficult
for babies with Down’s syndrome but can be successful
if appropriate encouragement is given (27, 28). For
bottle-fed babies, bottles are sometimes adapted with an
enlarged hole in the teat to decrease the force needed to
feed. This practice should be avoided if possible as the
orofacial musculature needs to be strengthened by
suckling and there is a risk of choking (7). Techniques
for improving suckling include gentle facial massage
before feeding, ensuring that the tongue is retracted
before giving the teat using the caregiver’s fingers to
ensure an oral seal around the teat, placing the index
finger under the chin to aid swallowing and applying
intermittent traction to the bottle (7). Nasogastric
feeding in the neonatal period is sometimes necessary,
but great care must be taken to ensure that the suckle-
swallow reflex is stimulated during feeding or it may be
lost. Appropriate stimulation is to give the baby a
pacifier/dummy or a finger to suck on while nasogas-
tric feeding is taking place, or to gently stroke the face
and tongue (7). If effective suckle-swallow function is
established this will help to reduce later stage problems
by increasing orofacial muscle strength, stimulating
maxillary skeletal growth and ensuring coordination of
the respiratory swallowing sequence.

Prevention and therapy for infants and children with Down's
syndrome

From approximately 6 months, feeding techniques
aimed at developing normal oral function can be taught
to families (7, 27, 29-31). Encouragement may need to
be given upon the introduction of solid food (32).
A short, shallow, rounded spoon is recommended with
only a small amount of food at each time. The spoon
should be placed on top of the tongue with a slight
downward pressure and the food should not be scraped
off onto the gums (7). Sticky food or paste (such as

peanut butter) can be given and the child is encouraged
to remove it all from the spoon. Chewy solids should
initially be placed in the molar region of the mouth to
encourage chewing action and finger foods are useful.
Food in strips can be guided between the teeth from
one side of the mouth to the other to encourage lateral
chewing. On introducing fluids from a cup, a spout
should not be used and care should be taken that the
tongue is retracted on drinking, rather than wedged
under the edge of the beaker (7, 31) (Figs 1a, b and c).
For older children (age around 2-3 years), drinking
through a straw should be encouraged (7, 31). Parents
should also be shown how to clean the child’s nostrils
regularly until the child can blow his or her own nose
to encourage nasal respiration.

A mature chewing-swallowing sequence should ide-
ally have replaced the primary suckle-swallow reflex by
the time the second primary molars reach occlusion.
For many children with Down’s syndrome, this will not
be the case and oromotor therapy is indicated. Unfor-
tunately, many of the different methods of therapy lack
sufficient research to be evidence-based, although
research interest has increased over the last 20 years.
The aims of all the different techniques are similar and
involve encouraging development of the oral structures
and mature masticatory function by increasing muscle
tonicity, stabilizing the mandible at rest, freeing man-
dibular movement and providing occlusal contact to
stimulate the periodontal sensorimotor system (6, 8-
11). Collaboration between dental professionals,
physiotherapists and speech therapists is essential as
appliance wear is combined with orofacial stimulation.
In cases of marked mouth-breathing, ENT colleagues
may also be solicited to advise on the need for
tonsillectomy and/or adenectomy (33).

Early intervention oromotor therapy involves oral
stimulation and pre- and post-speech therapy (6, 22,
32). Pre-speech therapy exercises are useful for infants
and games involving the introduction of different
objects, textures and temperatures into the mouth
should be encouraged (7).
useful in gradually diminishing an anterior gag reflex.
For some children, early stimulatory appliance therapy
may be useful, for example using the Castillo-Morales
plate (6, 12-16, 34). These techniques were introduced
approximately 25 years ago (4, 34, 35) and consist of
physiotherapy of the oral structures (22, 36) and
appliance therapy to stimulate the lips and tongue.
The palatal appliance has a small suction ring on the

Such techniques are also
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Fig. 1. Tongue position on drinking should be corrected. The
consequences of uncorrected tongue protrusion are an anterior
open bite and tipping of the incisors despite underdevelopment of
the maxilla.

palate that encourages the child to raise his or her
tongue and to perform oral movements. The plate may
incorporate irregularities or a small lip bumper with
beads on it, to encourage movements of the lip (Fig. 2).

Fig. 2. Example of a stimulating palatal appliance — note suction
cup and lip bumper.

The plate is worn for two or three periods of 15-60 min
during the day - if left longer, it is no longer perceived
as a foreign body and does not stimulate movement.
The appliances are adapted regularly to accommodate
growth and to provide stimulation as appropriate to the
tongue and lips (12).

The results of this type of intervention have so far
been very promising (6, 12-14, 18-23). The technique
has been reported to help establish a rest position of the
tongue behind the incisors, improve the position and
strength of the lips, reduce tongue protrusion, encour-
age nasal breathing, reduce mandibular protrusion and
correct the open mouth habit (8, 12, 37). The technique
has also been reported to be helpful in eliminating
drooling and improving swallowing and mastication
(6, 8,9, 12, 13). The results are variable depending on
the child’s cooperation but the best results have followed
very early intervention (between the age of 3 months
and 4 years) (6, 12-23). This may be explained by the
concept of a ‘critical period” for the introduction of
certain stimuli after which a particular pattern of
behaviour becomes increasingly difficult to learn (38).

Oromotor therapy may also be combined with
functional orthodontic techniques. Simple intervention
therapy includes palatal expansion with removable
appliances or planned extraction of deciduous teeth to
allow the permanent teeth optimum space on eruption.
Elimination of occlusal interferences by grinding (usu-
ally the canine cusps) (39) or addition of composite to
occlusal surfaces may free mandibular movement and
help to restore periodontal stimulation (40-43) (Fig. 3).
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Fig. 3. Composite overlays may help to establish a stable,
retruded mandibular position and free the occlusion, particularly,
for children who are unable to accept removable appliances.

Myofunctional therapy may be coupled with appliances
designed to help to reposition the tongue, improve
tonicity and encourage nasal respiration, for example, a
tongue ramp or lingual envelope that is worn at night
and guides the tongue to a resting position behind the
upper incisors (44, 45). Such therapy may also be useful
in the long term to help prevent recession of ortho-
dontic treatment (46).

Certain children with Down’s syndrome are able to
accept conventional fixed orthodontic treatment with-
out difficulty, but the practitioner should bear in mind
that there will be increased need for retention on
account of the underlying neuromuscular aetiology of
the malocclusion. Concomitant orofacial stimulation or
myofunctional therapy should be used, in particular, to
improve lingual posture and mobility. In very rare
cases, where the patient is able and willing to fully
cooperate and give informed consent, it may be possible
to combine orthognathic surgery with conventional
orthodontic treatment, although it should be borne in
mind that early preventive therapy is always preferable.

Prevention and therapy for adults with Down'’s syndrome

For adults who have not benefited from early inter-
vention, marked oral dysfunction and severe malocclu-
sion are common. The ultimate aims of treatment will
be the same as for younger patients but techniques
aimed at compensating for dystunction will usually be
preferred (24-26). For certain adult patients, the pro-
vision of adapted bite-raising interocclusal appliances to
compensate for malocclusion may be helpful (25, 26,
47, 48) and has been reported to be successful for small

Fig. 4. This adult with Down’s syndrome showed chronic luxa-
tion of the left temporomandibular joint. Fixed composite overlays
were used to re-establish occlusal stability.

Fig. 5. Mandibular protrusion and tooth wear of the lingual
surfaces of the lower incisors corrected using a removable bite-
raising appliance. Following several months, the appliance shows
wear facets that imply that the molars are now actively in occlusion.

groups of patients (24-26). Bite-raising appliances may
be removable or fixed in the form of composite onlays
(Figs 4, 5). The increase in vertical dimension seems
well tolerated as it allows a degree of postural comfort
absent from a marked malocclusion (24-26, 49). It
seems that such appliances provide almost immediate
improvement in comfort, aesthetics and in the reduc-
tion of dyskinetic movement and bruxism. It is likely,
however, that to obtain lasting improvement in mas-
ticatory etficiency, oromotor stimulation therapy is also
required to strengthen the oral musculature (26).
A minority of patients may be amenable to adult
orthodontic treatment, although usually the degree of
discrepancy between the arches is too great for con-
ventional treatment. In addition, unless muscular
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function is corrected at the same time as the occlusion is
established, orthodontic treatment is likely to require
permanent retention.

In addition, correction of occlusal instability may be
achieved by appropriate use of fixed and removable
prostheses. This treatment has the advantage of replac-
ing missing teeth and correcting occlusal discrepancies
simultaneously (24, 25). Prosthetic rehabilitation with
complete dentures is particularly successful as a stable
occlusion is easier to achieve when replacing the entire
dentition, especially in the presence of marked skeletal
Such generally well
accepted by patients with Down’s syndrome as oral

mismatch. treatment seems

comfort is improved.

Patient management issues

It cannot be sufficiently emphasized that the functional
problems encountered in children with Down’s syn-
drome do not resolve with age, and on the contrary are
likely to get worse if not corrected. The need for early
familiarization of the child with Down’s syndrome with
the dental environment is highlighted to be able to
intervene as soon as the primary dentition is in place
and/or as the permanent dentition becomes established
(50). Therapy is easier to establish at a young age, when
parents and child are often already involved in specific
educational programmes including speech therapy.
Most children are sufficiently cooperative to accept
simple appliance therapy if time is taken and appropri-
ate behaviour management techniques are used. Con-
scious sedation techniques such as inhalation of nitrous
oxide in oxygen may be necessary to perform treatment
(to take impressions, for example) but as the child is
seen regularly a relationship of confidence between
child and dentist is established. Use of general anaes-
thesia and intravenous sedation for orthodontic inter-
vention in the population with intellectual disability
have been reported but remain controversial (50-53).
Intervention needs to be long term and regular but
treatment should take into account the individual’s life
project and social circumstances. Therapy should not be
allowed to take a disproportionate place in the child or
parent’s life (54), and the parents or child should not be
allowed to ‘fail” a treatment attempt — for example if the
child is unable to cope with therapy then treatment
should be postponed and regular reviews maintained.
Issues of cooperation and consent are more complex for
the adult population, and treatment objectives may

have to be limited to meet the desires of the patient.
Practitioners need to be careful to differentiate the
wishes of the patient from those of their parents or
caregivers. They also need to be aware that persons
with Down’s syndrome tend not to express pain or
discomfort (55). In all cases and at all ages, an
evaluation should ensure that the texture of food
provided is adapted to the masticatory ability of the
individual. Parents and caregivers should be made
aware of the difficulties experienced by their ward
and given guidance on the appropriate presentation of
food.

Conclusion

The prevention of problems of orofacial function is of
paramount importance. It is essential that dentists
involved in the management of these patients be
aware of the impact of functional problems on daily
life, and that they learn to diagnose, predict, prevent
and treat problems as they arise. The neuromotor
deficit associated with Down’s syndrome leads to the
problems of orofacial function described. The treat-
ment must also therefore be based in this domain for it
to be successful long term. Although certain preven-
tive and therapeutic measures proposed have a rea-
sonable level of evidence, further research is required
to confirm the effectiveness of the different types of
intervention. Such research would also aid our under-
standing of oral rehabilitation for all patients with
masticatory dysfunction of whatever origin. Perhaps in
this way the additional disability of masticatory defi-
ciency can be avoided for future generations of
persons with Down’s syndrome.
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