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Abstract

Rett syndrome is a progressive pediatric neurodevelopmental disorder, predominantly affecting females,
characterized by a seemingly normal prenatal and perinatal period, followed by neurodevelopmental
stagnation, and then rapid regression.

The purpose of this study was to provide an update of the literature on the oral aspects of Rett syndrome
and their possible treatment in patients suffering from this pathology. After an electronic and manual
search in MEDLINE (PubMed) and the Cochrane Library, 12 articles were found, for a total of 142 patients
affected by Rett syndrome. A high prevalence of bruxism, anterior open bite, ogival palate, sucking
habits, and difficulties in maintaining oral hygiene was noted. There were also oral findings related to
the pharmacological treatment, which included xerostomia, glossitis, erythema multiforme, gingival
hyperplasia, dysphagia, and lingual paralysis. It is important for the dentist to know what problems related
to the oral cavity can be encountered in a patient diagnosed with Rett syndrome and what preventive
measures can be applied.
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Introduction

Rett syndrome is a progressive pediatric neurodevelop-
mental disorder, which was first described by Andreas
Rett in 1966. It is an X chromosome-linked condition,
which almost exclusively affects females. The estimated
prevalence of the disorder ranges from 1:10000 to 1:15000
in newborns.!

Rett syndrome is a neurodegenerative disease, charac-
terized by a seemingly normal prenatal and perinatal pe-
riod and healthy development for 6—-18 months, followed
by a period of neurodevelopmental stagnation, and then
rapid regression: loss of previously acquired speech, cogni-
tive skills, purposeful hand skills, and active play interest.
A further deterioration of cognitive abilities leads to au-
tistic-like attitudes, mental delay and motor disturbances
like ataxia, apraxia and tremor. Seizures, stereotypical
movements of the hands, hyperventilation, and periods
of apnea when awake are also common.2™* Progressive
muscle atrophy of the distal arms and legs, weight loss,
growth retardation, and kyphosis can also be found.??

In 1999, some mutations in the methyl-CpG-binding
protein 2 gene (MeCP2, a transcriptional regulator gene)
were identified as the causes of the condition, even if
some rarer mutations in other genes could be found, par-
ticularly in CDKLS5 in the infantile seizure onset variant
and FOXGI in the congenital variant.>8

Only a few studies on the oral signs and symptoms
of Rett syndrome can be found, and there are no up-to-date
literature reviews on the oral manifestations in these pa-
tients. The purpose of this study was to provide an update
of the literature on the oral aspects of Rett syndrome and
their possible treatment in patients suffering from this pa-
thology.

Material and methods

An electronic search in MEDLINE (PubMed) and the
Cochrane Library of publications from January 1985
to September 2017 was performed using the following
search terms: [rett syndrome] AND [oral OR dental OR
dentist OR bruxism]. Moreover, a manual search of the
bibliographies of all full text articles was also conducted.

The selected studies had to meet the following inclu-
sion criteria:

— publications in English and Italian in the dental litera-
ture;

— case reports, case series and reviews that clearly de-
scribe the oral manifestations or dental feedback or
problems related to dentistry in patients with Rett
syndrome, or clinical case studies with the description
of the provided dental treatment.

Research papers that did not clearly describe the signs
and symptoms of Rett syndrome, or did not specify the
provided dental treatment were excluded from the study.
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Results

The research identified 12 articles, for a total of 142 pa-
tients affected by Rett syndrome.

It was decided that case reports would also be included
in the review, since, taking into consideration the scarcity
of studies on this topic, it was regarded important to make
the spectrum of cases to be reviewed as wide as possible.

The first analyzed case of dental treatment applied to pa-
tients with Rett syndrome, described in the literature, re-
garded the endodontic treatment of a superior central in-
cisor, performed under general anesthesia in a 12-year-old
patient.” The treatment was implemented after a facial
trauma, which occurred during a seizure. Among the ana-
lyzed articles, this was the only one that reported dental
treatment caused by a facial trauma in a patient with Rett
syndrome.’

Pagnacco et al. presented the case of a 5-year-old girl
with caries of the deciduous dentition, dental wear and
abundant sialorrheal%; in this case, dental treatment was
also carried out under general anesthesia due to the im-
possibility of providing care on an outpatient basis.

What is clear from our analysis is that the most frequent
oral manifestations in Rett syndrome are bruxism, mul-
tiple cavities and drooling.

Coleman et al, in a 1988 study, reported evidence
of bruxism in 95% of 63 patients with Rett syndrome, as
well as atypical swallowing in 65% of cases and hypersali-
vation in 84%.!!

Buccino and Weddell, in a case report, emphasized the
absence of decay in a 4-year-old child, in whom, however,
there were signs of abrasion over all the teeth (particularly
of the upper and lower anterior sector teeth) and mobility
of grade 2 of teeth 51 and 61 due to bruxism and finger
sucking.!?> These authors also reported hypersalivation,
drooling and ogival palate. The prevention of oral disease
was the only recommendation made — establishing con-
trol of bruxism and traumatism, improving oral hygiene
with the help of the parents, daily application of topical
fluoride gel or rinses, and frequent follow-up visits.

Peak et al. found bilateral hypertrophy of the masse-
ters and bruxism with widespread signs of abrasion in
a 5-year-old patient.'?

Furthermore, Magalhdes et al,, in 13 patients, found
bruxism as the only oral symptom of Rett syndrome, with-
out evidence of carious lesions, but with dental abrasion
and muscular dysfunction as a consequence of grinding.!
In their study, they tried subjecting patients to acupunc-
ture sessions, performed on a weekly basis for an average
of 3 years and 4 months in order to reduce grinding hab-
its, but concluded that it was impossible to evaluate the
effectiveness of the therapy.

In a case report of a 5-year-old girl, Alpoz et al.
showed radiographically an enlargement of the joint
space around the temporomandibular joint (TMJ),
presumably linked to a considerably retracted position
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of the condyles due to the loss of the vertical dimension,
resulting from the strong occlusion.!® They treated her
with a soft splint, and even a special design of the splint
was developed in order to avoid the anterior mandibular
movement.

A study of 17 girls affected by Rett syndrome conduct-
ed by Ribeiro et al. showed signs of gingivitis with con-
siderable plaque accumulation as well as thumb sucking
habits in all patients, and also bruxism in 82% of cases,
non-physiological dental abrasion (more common in the
anterior deciduous teeth) in 71%, carious lesions in 59%,
ogival palate in 53%, oral breathing in 41%, infant swal-
lowing in 29%, jaw lateralization in 12%, and open bite in
more than 80% of cases together with bruxism and finger
sucking.? A single finding by the authors of migrant glos-
sitis in one of the patients cannot be confidently related to
Rett syndrome.

Other case reports and studies also highlighted the
abovementioned signs.} 1617

The most comprehensive systematic review of the
dental literature on the subject was presented by
Fuertes-Gonzadlez et al., who listed all the oral findings in
35 patients: xerostomia, stomatitis, glossitis, erythema
multiforme, sialorrhea, dysgeusia, gingivitis, parotid
gland swelling, periodontal abscesses, sinusitis, dysphagia
and tongue paralysis due to drugs, digital-manual suck-
ing/nibbling, bruxism, oral breathing, tongue thrusting,
dribbling, mandibular lateralization, gingivitis, caries,
high-arched palate, open bite, traumatism, dental wear,
sialorrhea, and masseter hypertrophy.*®

In the analyzed studies, great attention was paid to
the need for prevention.! Patients with Rett syndrome
present with severe psychomotor delay, autistic attitudes
and loss of ability to perform controlled voluntary move-
ments. All this results in a difficult management of the pa-
tient in terms of providing dental treatment by the dentist
and maintaining oral hygiene at home. Therefore, in these
patients, prevention procedures are essential. The den-
tist must implement preventive procedures with frequent
follow-ups to monitor bruxism and the onset of possible
caries and abrasion. On the other hand, the role of the
parents is to ensure fundamental home-based prevention
regarding oral hygiene, including frequent application
of fluoride gels or systemic fluoride prophylaxis.® Even
a diet with few cariogenic foods can help to control cari-
ous disease.!

Deep carious lesions associated with pain may neces-
sitate follow-up sessions of the compromised teeth under
general anesthesia or sedation.*

To reduce the problems related to bruxism, associ-
ated with dental abrasion and muscular dysfunction,
Magalhaes et al. suggests the use of modified daytime and
nocturnal bites.!* The upper dental elements are covered
to reproduce the myocentric occlusion and the posterior
margin of the bite extends posteriorly to the hard palate.
Many authors recommend using a resin bite exclusively
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during the day, since the sucking habits (oro-digital habits)
and the severe degree of mental delay could make it dan-
gerous to use at night.1>1> Moreover, these bites cannot
be used in patients with deciduous dentition.!® In such
a case, Chattopadhyay and Arora advise parents to orga-
nize frequent visits to the dentist to check the progression
of grinding and the hypertrophy of the masseters, and as-
sess the possibility of introducing a bite at an appropri-
ate time.! Friedlander et al. also consider the possible use
of myorelaxants or benzodiazepines to control grinding
in the most severe cases.?

Furthermore, in their study, Friedlander et al. point at
another oral manifestation in Rett syndrome — the pos-
sible erosion of the surfaces of the teeth, caused by the
exposure to acids, consequent upon gastroesophageal
reflux, quite common in patients with Rett syndrome.!
Among the 12 analyzed studies, only that of Di Bona
shows no evidence of diurnal or nocturnal grinding;
therefore, it can be concluded that this clinical sign can be
found in almost all patients with Rett syndrome.’

Ten studies out of 12 investigated the presence or ab-
sence of caries, and multiple cavities were found in 37.2%
of patients (29 patients out of 78). These results are in-
dicative only. In the case of younger patients, caries may
not yet have arisen because of their early age or the pa-
tients simply benefited from excellent oral hygiene put
into practice by their caretakers. It should also be noted
that in some cases there might be no signs of bruxism due
to the young age of the patients. What can be gathered
from our review is that, due to the difficulty of obtain-
ing adequate compliancy as well as the possible presence
of gastroesophageal reflux, these patients are at a higher
risk of developing caries than the rest of the healthy pedi-
atric population. Bruxism seems to be a common finding
in a high percentage of patients.

Drooling, deep bite and ogival palate are not reported
in all the studies; therefore, a reliable statistical analysis
of these problems is difficult. It is not possible to provide
accurate data on the percentage of caries, since the pa-
tients’ age is not a homogeneous variable; consequently,
a statistical comparison cannot be made. Moreover, in the
analyzed studies, the diagnostic approach to the various
dental problems is not uniform.

Discussion

There are 2 types of oral manifestations associated with
Rett syndrome: those related to drugs taken by patients
and those derived from Rett syndrome itself.

Among the latter, which are not pathognomonic for the
syndrome but rather accompany it, and their prevalence
in Rett syndrome patients is higher as compared to the
healthy population, we found mainly bruxism, anterior
open bite, ogival palate, sucking habits, and difficulties in
maintaining oral hygiene (Table 1).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuertes-Gonz%25C3%25A1lez%2520MC%255BAuthor%255D&cauthor=true&cauthor_uid=20526264
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Table 1. Oral manifestations in Rett syndrome in the analyzed studies
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Age [years],
Authors o?ugit;i;s for groups Oral manifestations
P - median (IQR)
Di Bona )
1085° 1 12 traumatism
Alpoz et al. .
199915 1 5 bruxism
Chattopadhyay and Arora 1 45 digit sucking, phalangeal wounds and wasting, poor control of the tongue, difficulties with
2014 ’ swallowing, caries, grinding
gg%l]aﬁet el 1 8 grinding, high-arched palate, dental attrition, caries
Magalhdes et al. )
20021 13 9(3-16) bruxism
]nggﬂo CIeN el 1 4.25 high-arched palate, bruxism, digit sucking
Ribeiro et al. 17 733 (27-127) digital-manual sucking/nibbling, bruxism, oral breathing, tongue thrusting, dribbling,
19973 ’ ) ) mandibular lateralization, gingivitis, caries, high-arched palate, open bite
Peak]e3t el 1 5 bruxism, masseter hypertrophy
1992
nggﬁocco etal. 1 5 caries of the deciduous dentition, dental wear, abundant sialorrhea
xerostomia, stomatitis, glossitis, erythema multiforme, sialorrhea, dysgeusia, gingivitis, parotid gland
Fuertes-Gonzélez et al. 35 68(27-210) swelling, periodontal abscesses, sinusitis, dysphagia and tongue paralysis due to drugs, digital-manual
20118 T ’ sucking/nibbling, bruxism, oral breathing, tongue thrusting, dribbling, mandibular lateralization,
caries, high-arched palate, open bite, traumatism, dental wear, masseter hypertrophy
Janas and Osica 1 18 grinding, bruxism, difficulties with chewing and swallowing, neglect of oral hygiene, oral
20154 inflammation with hypertrophic gingiva, pulp gangrene
Coleman et al. data not . . . o
108811 63 available bruxism, atypical swallowing, hypersalivation

IQR - interquartile range.

The events related to the pharmacological therapies to
which these patients are subjected (mainly anxiolytic and
anticonvulsant) include xerostomia, glossitis, erythema
multiforme, gingival hyperplasia, dysphagia, and lingual
paralysis.1?

It is important for the dentist to know what problems re-
lated to the oral cavity can be encountered in a patient dia-
gnosed with Rett syndrome and what preventive measures
can be applied. To date, there has been no specific type
of dental treatment that could be used in these patients;
however, prevention is essential. Grinding and the presence
of multiple cavities are the most frequent dental findings.

Grinding (more frequently diurnal rather than noctur-
nal) should be monitored over time to evaluate wear of the
dental elements and to decide whether to intervene with
a bite.!*!° Caries prevention often needs to be done with
the help of parents due to the patients’ mental delay. Topical
fluoride applications are recommended to reduce the risk
of caries, as are frequent checks by the attending dentist.}

Whenitisnecessarytointervene, the literature describes
the use of mouth props to secure a degree of stability and
oralopening,inorder to facilitate dental explorationand/or
treatment. As regards behavioral management, some au-
thors suggested the application of certain techniques used
in autism (routines and the avoidance of noise).'?

Some authors used sedation with nitrous oxide,'> while
others combined it with sublingual midazolam.!” In turn,
some investigators used general anesthesia,!*!? due to
the medical risk and the lack of the patient’s cooperation
needed for correct dental treatment.?
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