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Objectives: To analyze the patient profile and characterize the oral health status, oral habits, 

and daily oral hygiene difficulties of individuals with rare diseases. 

Methods: Data were collected from records of the clinic for people with disabilities at the 

Faculdade de Medicina Dentária da Universidade de Lisboa, using the Decayed, Missing, and 

Filled Teeth index, the simplified debris index, and the bleeding index. 

Results: The sample comprised 64 individuals with 33 different rare diseases, with a mean 

age of 31.5(±10.29) years, predominantly male (54.7%). Most could move without difficulty 

(51.6%), required assistance in activities of daily living (60.9%), and were cooperative in oral 

hygiene (54.7%). Also, 40.6% could not communicate. Half of the sample brushed their teeth 

twice a day, with 18.8% being independent in this activity, and the most common tooth-

brushing difficulty was not being able to rinse (53.1%). The Decayed, Missing, and Filled Teeth 

index was 8.81 (±7.54), with a higher number of filled teeth (4.47; ±5.35). The bleeding index 

had a mean of 1.23 (±0.56), and the simplified debris index had a mean value of 1.62 (±0.78).

Conclusions: The population studied expresses care for oral health and treatment. (Rev Port 

Estomatol Med Dent Cir Maxilofac. 2023;65(2):66-75)
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r e s u m o

Estado e hábitos de saúde oral: Um estudo em 33 doenças raras

Palavras-chave:

Saúde oral

Higiene oral

Doença rara

Síndrome

Escovagem dentária

Objetivos: Analisar o perfil dos pacientes e caracterizar o estado de saúde oral, os hábitos 

orais e as dificuldades na higiene oral diária de indivíduos com doenças raras.

Métodos: Os dados foram recolhidos dos registos da Clínica para Pessoas com Deficiência 

da Faculdade de Medicina Dentária da Universidade de Lisboa, utilizando o índice de dentes 

permanentes cariados, perdidos e obturados, o índice de higiene oral simplificado e o índi-

ce de hemorragia.

Resultados: A amostra foi constituída por 64 indivíduos com 33 doenças raras diferentes, 

com uma média de idades de 31,5 (±10,29) anos, predominantemente do género masculino 

(54,7%). A maioria era capaz de se deslocar sem dificuldade (51,6%), era dependente nas 

atividades de vida diária (60,9%) e era cooperante nas consultas de higiene oral (54,7%). Além 

disso, 40,6% eram incapazes de comunicar. A escovagem dos dentes duas vezes por dia era 

feita por metade da amostra, sendo que 18,8% eram independentes nesta atividade, e a 

dificuldade mais comum era não conseguir bochechar (53,1%). O índice de dentes cariados, 

perdidos e obturados foi de 8,81 (±7,54), com maior número de dentes obturados (4,47; ±5,35). 

O índice de hemorragia teve um valor médio de 1,23 (±0,56) e o índice de higiene oral sim-

plificado teve um valor médio de 1,62 (±0,78).

Conclusões: A população estudada manifesta preocupação com a saúde e o tratamento oral. 

(Rev Port Estomatol Med Dent Cir Maxilofac. 2024;65(2):66-75)

© 2024 Sociedade Portuguesa de Estomatologia e Medicina Dentária.  

Publicado por SPEMD. Este é um artigo Open Access sob uma licença CC BY-NC-ND 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Rare disease (RD) is defined by the European Commission 
on Public Health as any life-threatening or chronically de-
bilitating disease existing at a prevalence of less than one 
case per two thousand people.1,2 However, according to Or-
phanet, this rarity is bound to the region where it happens 
and the number of people affected compared to the general 
population.3 Characteristics such as chronicity, unknown 
etiology, lack of treatment, or limitations in the quality of 
life must be present for a disease to be considered rare.4 
RDs’ origin is mostly genetic (80%) but can also be congen-
ital or neurological.4,5

Currently, there are 300 million people with RDs world-
wide, of which around 18 to 30 million are in the European 
Union.3,6 In Portugal, it is estimated that between 600000 to 
800000 individuals have an RD.6

Oral health is a fundamental right that contributes to every 
individual’s quality of life and well-being.7,8 People with dis-
abilities (PwD) have poorer oral health and, consequently, a 
worse quality of life.9,10 Additionally, some have a profound 
disability with a higher need for oral hygiene assistance and 
poor access to oral health care, which further compromises 
oral health.11

As with other disabilities, people with an RD often experi-
ence difficulties in performing oral hygiene, becoming more 
susceptible to oral problems. Moreover, dental anomalies, mal-
occlusion, lower access to oral health services, and lower qual-
ity of care are more frequent in these individuals.12-14 While 
oral diseases and their manifestations in each RD have been 

established, some data suggest that 15% of RDs impact oral 
health and the necessity of dental care.15

Individuals with RDs require early and specialized oral 
health care, which is usually difficult to obtain due to the 
lack of trained and skilled oral health professionals. In ad-
dition, due to heavy daily routines and a lack of information, 
the caregivers of individuals with RDs tend to neglect oral 
health.14

The Faculdade de Medicina Dentária da Universidade de 
Lisboa (FMD-UL) has been providing appointments for PwD, 
including patients with RDs, since 1986. This study aimed to 
analyze the patient profile and characterize the oral health 
status of individuals with an RD who visited the FMD-UL, as 
well as the difficulties in their daily oral hygiene.

Material and methods

This observational, analytical, cross-sectional study included 
a non-probabilistic sample consisting of individuals with an 
RD, according to Orphanet.3 Orphanet is a unique resource that 
gathers knowledge on RDs to improve the diagnosis, care, and 
treatment of patients with RDs. This initiative became a Euro-
pean endeavor in 2000, supported by grants from the Europe-
an Commission.3

This study was authorized by the Ethics Committee of 
FMD-UL. The collected data were used exclusively for statisti-
cal purposes, the information was confidential, and the pa-
tients were identified only by the clinical file number. All pa-
tients or their caregivers gave explicit informed consent for 
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the use of information for academic or research purposes on 
their first appointment at FMD-UL.

A single researcher collected all data by analyzing the clin-
ical files of patients who attended the clinic for PwD at FMD-
UL between January 2015 and December 2019. The researcher 
collected data on each patient’s profile, oral habits, and clinical 
data. The patients’ profile data included age, sex, main defi-
ciency condition and comorbidities, mobility, daily activity 
dependency, and communication. The oral habits variables 
encompassed toothbrushing frequency, oral hygiene difficul-
ties, chewing ability and type of diet, and non-nutritive suck-
ing habits. The clinical data included the Decayed, Missing, and 
Filled Teeth index (DMFT) for assessing the oral condition,16 
the bleeding index (BI-S) for gingival health,17 and the simpli-
fied debris index (DI-S).18

Data was analyzed using the Statistical Package for the 
Social Sciences software program (IBM SPSS Statistics Base 
version 26.0.). The sample’s characterization and the question-
naire answers were structured through descriptive statistical 
methods by calculating absolute and relative frequencies. Nu-
merical data were organized following the measures of central 
tendency (mean), dispersion (standard deviation), and range 
(minimum and maximum), depending on the type of variable 
under study.

Results

Among the 555 clinical files of patients who attended FMD-UL’s 
oral health clinic for PwD between 2015 and 2019, 64 (11.5%) 
individuals had 33 different RDs. This sample’s mean age was 
32.8 years (±10.29), between 9 and 52 years old, and the male 
sex was the most prevalent (35; 54.7%) (Table 1). Most individ-
uals were institutionalized (42; 65.9%).

Among the RDs found (n=33), the most prevalent was Rett 
syndrome (n=7; 21.2%). Among the total sample, 40.6% (26) 
were not able to communicate, most (39; 60.9%) required as-
sistance for activities of daily living, and 48.4% (31) had diffi-
culty in mobility (Table 1).

Around 60.9% (39) of patients had some non-nutritive 
sucking habit, and the most common was pacifier sucking 
(21; 32.8%). The number of individuals with RDs with any 
non-nutritive sucking habits was 10 (30.3%). Regarding their 
diet, 71.9% (46) consumed a normal diet, and 29.7% (19) 
showed deficient chewing. However, 9.4% (6) of patients could 
not chew. Brachycephaly and Lennox Gastaut were the RDs 
that showed the worst combined result in these parameters 
(Table 2).

Toothbrushing was performed twice daily by half of the 
participants, but 60.9% (39) needed assistance in daily oral hy-
giene. The most recurrent toothbrushing difficulties were rins-
ing correctly (34; 53.1%) and swallowing toothpaste (31; 48.4%) 
(Table 3). Most of the sample (35; 54.7%) cooperated in oral 
hygiene, but adjustments were regularly required, namely 
head control (Table 3).

The total DMFT was 8.73 (±7.60), and filled teeth were the 
most prevalent (4.66 ± 5.36) (Table 4). The BI-S had a mean 
score of 1.22 (±0.56), which is equivalent to mild inflammation 
with slight color change, mild edema, and no bleeding on prob-

ing. The presence of bacterial plaque (DI-S) showed a mean 
value of 1.62 (±0.76), which represents between 1/3 and 2/3 of 
the tooth surface covered by soft deposits (Table 4).

Discussion

This study aimed to assess oral health in patients with RDs 
but not to compare them, as all have different characteristics. 
Thus, it intended to provide an overview of the particularities 
of this population’s oral health conditions, oral habits, and 
difficulties in oral hygiene.

Although some studies have addressed oral diseases in 
specific RDs, there is scarce literature on national and inter-
national research comprising people with RDs’ difficulties in 
daily oral hygiene and oral health status. Although not yet 
considered a global issue, this understanding of oral health in 
RDs is cumulative.15

In the oral hygiene clinic for PwD, there were 33 different 
types of RDs in 64 individuals, which shows that RDs are fre-
quent and diverse in this clinic. This finding may derive from 
FMD-UL having a specific clinic trained for people with disabil-
ities and receiving numerous patients from various regions of 
the country, which, consequently, entails a wide variety of 
pathologies, including RDs. The sample’s predominant sex was 
male, probably because some RDs are typically sex-related, as 
in the Fragile X syndrome.19

Due to RDs’ characteristics and their carriers’ profound 
disabilities and special assistance needs, the high level of de-
pendency, the high difficulty in moving around, and the com-
munication difficulties are not surprising. However, no pa-
tients with Fragile X and Cornelia de Lange syndromes had 
movement difficulties in this study. In turn, Angelman syn-
drome stood out negatively as all patients with this disease 
were unable to communicate and were dependent. Even so, 
only one individual with this syndrome followed a liquid or 
soft diet. The feeding capacity was related to a higher frequen-
cy of dental appointments in a study on Rett Syndrome.20 The 
level of dependency and mobility constraints of individuals 
with RDs cause greater difficulties in accessing oral hygiene 
appointments due to the architectural barriers that still exist 
and oral health professionals’ low capacity and training to pro-
vide care to PwD.21

Non-nutritive sucking habits are reportedly frequent in 
people with disabilities. The same was found in the present 
study, as 32.8% of the participants had finger-sucking or paci-
fier-sucking habits, more prevalent in Rett and Angelman syn-
dromes. When the habit of non-nutritive sucking persists be-
yond the age of three, it is considered a harmful oral habit.22 
In Rett’s syndrome, the most common parafunctional habit 
was bruxism and open bite. However, other oral manifesta-
tions were found, such as tongue protrusion and finger or pac-
ifier sucking, resulting in an open bite.23

Limitations in motor coordination and parafunctional 
habits make daily oral hygiene practices, such as toothbrush-
ing and rinsing, challenging.24,25 In the present study, the 
most recurrent problems were rinsing incorrectly and swal-
lowing toothpaste. These difficulties may contribute to worse 
oral health status, with a greater susceptibility to dental car-
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Table 1. Sex, age, mobility, communication, and degree of dependency per rare disease.
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Rare disease n n n mean n n n n n n n n n n n

Rett S. 7 2 5 25 2 1 – 4 1 – 1 5 1 – 6

Rubinstein S. 2   2 39 1 – – 1 – 1 1 – – 2 –

Wolf Hirschhorn S. 4 2 2 26 1 – – 3 – 1 – 3 – – 4

Williams S. 2 2   22 2 – – – – 1 – 1 – 1 1

Lissencephaly S. 1 – 1 21 – – – 1 – – – 1 – – 1

Alpha-thalassemia S. 1 1 – 26 1 – – – – 1 – – – 1 –

Sotos S. 1 1 – 31 – – – 1 – – 1 – – – 1

West S. 1 1 – 35 – – – 1 – – 1 – – – 1

Klinefelter S. 1 1 – 40 – – 1 – – 1 – – – 1 –

Patau S. 1 1 – 40 – – – 1 – – 1 – – – 1

Angelman S. 5 1 4 36 1 2 – 2 – – – 5 – – 5

AMVG 1 1 – 41 – 1 – – – 1 – – – – 1

Apert S. 1 – 1 30 1 – – – – 1 – – – – 1

Brachycephaly 1 1 – 26 – – – 1 – – – 1 – – 1

CDG type 1 S. 1 – 1 40 – – – 1 – 1 – – – 1 –

Jacobs S. 1 1 – 18 – 1 – – – 1 – – – – 1

Lennox Gastaut S. 1 1 – 32 1 – – – – – – 1 – – 1

Goldenhar S. 1 – 1 44 1 – – – – 1 – – 1 – –

Alstrom S. 1 – 1 39 1 – – – 1 – – – 1 – –

Heller S. 1 1 – 49 1 – – – – – – 1 – – 1

Neurofibromatosis 1 1 – 40 1 – – – – 1 – – – – 1

Fragile X S. 6 6 – 30 5 1 – – 1 3 1 1 1 3 2

AADC 1 1 – 27 – – – 1 – – – 1 – – 1

Pitt Hopkins S. 1 1 – 25 – – – 1 – – – 1 – – 1

Aicardi S. 1 – 1 24 – – – 1 – 1 – – – – 1

Dravet S. 1 – 1 11 – 1 – – – – – 1 – – 1

Unknown S. 1 – 1 52 1 – – – 1 – – – 1 – –

Microcephaly 5 3 2 32 3 – – 2 1 2 – 2 1 2 2

Hydrocephaly 4 4 – 30 3 – – 1 – 1 1 2 1 – 3

Myotonic dystrophia 2 – 2 43 2 – – – 2 – – – 2 – –

Cornelia Lange S. 3 2 1 29 3 – – – 1 1 1 – 1 2 –

Cri du chat S. 2 – 2 32 1 1 – – – 1 1 – – 1 1

Tuberous sclerosis 1 – 1 46 1 – – – – 1 – – 1 – –

Total 64
54.7%
(35)

45.3%
(29)

32,8
51.6%
(33)

12.5%
(8)

1.6%
(1)

34.3%
(22)

12.5%
(8)

32.8%
(21)

14.1%
(9)

40.6%
(26)

17.2%
(11)

21.9%
(14)

60.9%
(39)

S. – Syndrome; AMVG – Arteriovenous malformation of the vein of Galen; AADC – Aromatic l-amino acid decarboxylase; CDG – Congenital 
disorders of glycosylation
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Table 2. Type of diet, type of chewing, and non-nutritive habits per rare disease.
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Rett S. 7 3 4 2 1 3 3 1 – 2

Rubinstein S. 2 2 – 2 – – 1 1 – –

Wolf Hirschhorn S. 4 1 3 1 2 1 – – 1 1

Williams S. 2 2 – 2 – – 1 1 – –

Lissencephaly S. 1 1 – 1 – – – – – 1

Alpha-thalassemia S. 1 1 – – 1 – 1 – – –

Sotos S. 1 1 – 1 – – – – – –

West S. 1 – – – – – – – 1 –

Klinefelter S. 1 1 – 1 – – – – – –

Patau S. 1 – – – – – – – 1 –

Angelman S. 5 4 1 3 2 – 3 – – 1

AMVG 1 1 – – 1 – – – – –

Apert S. 1 1 – – 1 – 1 – – –

Brachycephaly 1 – 1 – – 1 – – – 1

CDG type 1 S. 1 1 – 1 – – – – – –

Jacobs S. 1 1 – – 1 – – – – –

Lennox Gastaut S. 1 – 1 – – 1 – – – –

Goldenhar S. 1 1 – – 1 – – – – –

Alstrom S. 1 1 – 1 – – – – – –

Heller S. 1 1 – – 1 – 1 – – –

Neurofibromatosis 1 1 – 1 – – 1 – – –

Fragile X S. 6 5 1 5 1 – 1 1 3 –

AADC 1 1 – – 1 – – – – –

Pitt Hopkins S. 1 1 – 1 – – – – – –

Aicardi S. 1 1 – 1 – – 1 – – –

Dravet S. 1 – 1 – 1 – – – – –

Unknown S. 1 1 – 1 – – – – – –

Microcephaly 5 4 1 3 2 – 2 1 – 1

Hydrocephaly 4 3 1 3 1 – 1 – 1 –

Myotonic dystrophia 2 2 – 2 – – 1 – 1 –

Cornelia Lange S. 3 3 – 3 – – 2 – 1 –

Cri du chat S. 2 1 1 – 2 – – – 2 –

Tuberous sclerosis 1 1 – 1 – – 1 – – –

Total 64
76,6%
(49)

23,4%
(15)

59.3% 
(38)

31.3% 
(20)

9.4%
(6)

32.8%
(21)

7.8%
(5)

17.2%
(11)

10.9%  
(7)

S. – Syndrome; AMVG – Arteriovenous malformation of the vein of Galen; AADC – Aromatic l-amino acid decarboxylase; CDG – Congenital 
disorders of glycosylation
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Table 3. Toothbrushing frequency, toothbrushing difficulties, autonomy in toothbrushing, and cooperation during the 
appointment per rare disease.
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Rare disease n n n  n  n n n n n n n n n n

Rett S. 7 – – 2 5 2 4 1 4 2 2 4 2 4

Rubinstein S. 2 – – 1 1 – 2 – 1 1 – 1 1 1

Wolf Hirschhorn S. 4 1 – 1 2 – 3 1 1 – – – 1 2

Williams S. 2 1 – – 1 – 1 1 2 1 2 2 1 2

Lissencephaly S. 1 – – 1 – – 1 – – – – 1 1 1

Alpha-thalassemia S. 1 – – 1 – – 1 – 1 1 1 – 1 1

Sotos S. 1 – – – 1 – 1 – 1 – – – 1 –

West S. 1 1 – – – – 1 – – – – – – –

Klinefelter S. 1 – – – 1 – 1 – – – – – – –

Patau S. 1 – – – 1 – 1 – – – – – – –

Angelman S. 5 1 – 4 – 1 2 2 2 2 1 2 3 3

AMVG 1 – – 1 – – – 1 1 – – – 1 1

Apert S. 1 1 – – – – 1 – – – – – – –

Brachycephaly 1 – – – 1 – 1 – 1 – – 1 1 1

CDG type 1 S. 1 – – – 1 – 1 – – 1 – 1 1 –

Jacobs S. 1 – – 1 – – – 1 – – – – 1 1

Lennox Gastaut S. 1 – – 1 – – – 1 1 1 1 1 1 1

Goldenhar S. 1 – – – 1 1 – – – – – – – –

Alstrom S. 1 – – 1 – 1 – – – – – – – –

Heller S. 1 – – 1 – – 1 – 1 – – 1 1 1

Neurofibromatosis 1 1 – – – – 1 – 1 1 – 1 1 1

Fragile X S. 6 – – 2 4 1 3 2 1 1 – 2 2 2

AADC 1 – – – 1 – 1 – – – – 1 1 –

Pitt Hopkins S. 1 – – – – – 1 – – – – – – 1

Aicardi S. 1 – 1 – – – 1 – 1 1 1 – – –

Dravet S. 1 – – – 1 – 1 – – 1 – 1 1 1

Unknown S. 1 – – – 1 1 – – – – – – – 1

Microcephaly 5 – – 3 2 1 2 2 1 4 – 4 4 4

Hydrocephaly 4 – – 1 3 1 3 – 1 2 1 1 3 3

Myotonic dystrophia 2 – – – 2 1 1 – – – – – – –

Cornelia Lange S. 3 – – 2 1 1 1 1 – – – 1 1 2

Cri du chat S. 2 – 1 1 1 – 2 – 1 – 1 – 1 –

Tuberous sclerosis 1 – – – 1 1 – – – – – – – –

Total 64
9.4%
(6)

3.1%
(2)

37.5%
(24)

50%
(32)

18.8%
(12)

60.9%
(39)

20.3%
(13)

34.4%
(22)

29.7%
(19)

15.6%
(10)

39.1%
(25)

48.4%
(31)

53.1%
(34)

S. – Syndrome; AMVG - Arteriovenous malformation of the vein of Galen; AADC - Aromatic l-amino acid decarboxylase; CDG - Congenital 
disorders of glycosylation
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Table 4. Decayed, Missing, and Filled Teeth index (DMFT), debris index (DI-S), and bleeding index (BI-S) per rare disease.

Rare disease n
Decayed Missing Filled DMFT BI-S DI-S

mean (sd) mean (sd) mean (sd) mean (sd) mean (sd) mean (sd)

Rett S. 7 0.00 1.33 (2.42) 3.00 (6.27) 4.14 (6.57) 0.92 (0.56) 1.42 (1.17)

Rubinstein S. 2 1.00 (1.41) 8.00 (11.31) 2.50 (11.50) 11.50 (6.36) 1.34 (0.94) 2.00 (0.47)

Wolf Hirschhorn S. 4 0.00 (0.00) 3.00 (4.24) 2.75 (5.50) 5.75 (9.60) 1.27 (0.31) 1.87 (0.99)

Williams S. 2 3.00 (0.00) 1.00 (0.00) 1.00 (0.00) 5.00 (0.00) 0.00 (0.00) 0.00 (0.00)

Lissencephaly S. 1 1.00 0.00 4.00 5.00 0.00 0.00

Alpha-thalassemia S. 1 0.00 3.00 12.00 15.00 0.00 0.00

Sotos S. 1 4.00 3.00 9.00 16.00 1.83 2.17

West S. 1 8.00 7.00 17.00 32.00 2.20 1.00

Klinefelter S. 1 2.0 10.00 9.00 21.00 0.75 1.60

Patau S. 1 0.00 0.00 15.00 15.00 1.25 0.83

Angelman S. 5 1.40 (2.19) 3.80 (6.50) 0.80 (1.79) 6.00 (8.34) 1.44 (0.23) 1.29 (0.37)

AMVG 1 2.00 4.00 15.00 21.00 1.40 2.50

Apert S. 1 0.00 6.00 6.00 12.00 0.17 2.00

Brachycephaly 1 0.00 0.00 1.00 1.00 1.75 2.67

CDG type 1 S. 1 1.00 0.00 13.00 14.00 1.58 1.17

Jacobs S. 1 13.00 0.00 2.00 15.00 1.38 2.00

Lennox Gastaut S. 1 7.00 4.00 0.00 11.00 0.00 0.00

Goldenhar S. 1 2.00 11.0 5.00 18.00 1.00 2.00

Alstrom S. 1 3.00 3.00 6.00 12.00 1.17 1.50

Heller S. 1 0.00 14.00 0.00 14.00 0.00 0.00

Neurofibromatosis 1 2.00 0.00 0.00 2.00 2.00 3.00

Fragile X S. 6 1.67 (2.34) 2.17 (1.72) 8.00 (6.99) 11.83 (7.19) 1.07 (0.73) 1.59 (1.06)

AADC 1 0.00 0.00 4.00 4.00 0.00 0.00

Pitt Hopkins S. 1 0.00 0.00 0.00 0.00 0.00 0.00

Aicardi S. 1 10.00 1.00 0.00 11.00 0.58 1.83

Dravet S. 1 0.00 0.00 0.00 0.00 1.60 2.00

Unknown S. 1 3.00 2.00 1.00 6.00 1.33 0.67

Microcephaly 5 2.25 (2.06) 3.25 (4.72) 4.33 (5.13) 7.00 (7.38) 1.64 (0.31) 1.96 (0.94)

Hydrocephaly 4 1.50 (1.73) 0.00 5.50 (5.00) 7.00 (5.10) 1.50 (0.50) 1.00 (0.17)

Myotonic dystrophia 2 0.50 (0.71) 3.00 (4.24) 7.00 (2.83) 10.50 (7.78) 0.09 (0.12) 1.09 (0.83)

Cornelia de Lange S. 3 1.67 (2.89) 0.00 1.67 (2.08) 3.33 (3.06) 1.08 (0.00) 1.80 (0.00)

Cri du chat S. 2 0.00 7.00 (0.00) 7.00 (4.24) 10.50 (9.19) 0.80 (0.00) 1.75 (1.06)

Tuberous sclerosis 1 0.00 6.00 8.00 14.00 0.00 0.00

Total 64 1.72 (2.73) 2.90 (4.14) 4.66 (5.36) 8.73 (7.60) 1.22 (0.55) 1.62 (0.77)

S. – Syndrome; AMVG – Arteriovenous malformation of the vein of Galen; AADC – Aromatic l-amino acid decarboxylase; CDG – Congenital 
disorders of glycosylation
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ies and periodontal disease.25 There is no scientific evidence 
proving the effectiveness of rinsing, and some studies even 
recommend not to rinse after brushing when using tooth-
paste with sodium monofluorophosphate.26 However, be-
cause pouching is very common in patients with special 
needs, this capacity is very important for oral cleaning in 
these individuals.25 Moreover, the amount of toothpaste 
placed on the toothbrush should be monitored, as individuals 
with cognitive or developmental disabilities may have diffi-
culty understanding the concept of swallowing and may in-
advertently swallow unwanted materials due to lack of 
awareness or impulsivity.27

Besides the difficulty in correctly swallowing, there is dif-
ficulty in toothbrushing, associated with the existing motor 
and intellectual deficits and the oral manifestations of this 
population, such as malocclusion, tooth agenesis, tooth rota-
tion, and microdontia.24 In this study, most patients needed 
assistance in performing daily toothbrushing. Namely, all in-
dividuals with Cri du Chat syndrome required assistance in 
toothbrushing, contrary to the finding of a study in which most 
patients with Cri du Chat brushed their teeth alone, without 
adult supervision.28 According to the III National Study on the 
Prevalence of Oral Diseases in Portugal (ENPDO III)29 in people 
without RDs, 74.3% brushed their teeth twice daily in the age 
group 35-44 years, which is a higher prevalence than the one 
found in the population with RDs in our study (50.0%).

The mean value of DMFT was 8.81 (±7.54), similar to the 
results in a study carried out in the same clinic in individuals 
with intellectual disabilities (8.91 ±6.72).30 According to Vettore 
et al.,25 children and adolescents with RDs have more decayed 
teeth, dental anomalies, and malocclusion. However, another 
study showed no higher prevalence of dental caries in patients 
with RDs.25,31 The mean value of decayed teeth in this study 
was 1.77 (±2.73), a relatively low value for a population with 
disabilities and similar to the general population of a similar 
age (1.63)29 and to the dependent population that attended the 
special needs clinic at FMD-UL (1.84).32 Individuals with Jacobs 
syndrome showed the highest value of decayed teeth (13.00), 
which may result from their poor manual dexterity and hyper-
dontia. Individuals with Aicardi syndrome had the next high-
est value, 10 decayed teeth; the literature describes patients 
with this syndrome as having a greater tendency to develop 
caries and gingivitis, associated with malocclusion and defi-
cient muscle tone.15

The difference in DMFT values between the various studies 
may be linked to fluoride exposure, sugar-rich diets, and the 
frequency of visits to the oral health professional.31 In the 
present study, filled teeth were prevalent (4.47; ±5.35), showing 
concern about carrying out treatments and seeking good oral 
health. However, it is important to acknowledge that the pres-
ent study was conducted in a clinical setting, which entails 
several limitations. Individuals attending clinical appoint-
ments may differ significantly from those who do not attend 
appointments as regularly. The distinct sampling characteris-
tics among studies inevitably influence their results and rep-
resentativeness.

In a study on Rett’s syndrome, caries were less significant 
in those patients compared to the control group,4 which agrees 
with the present study, where individuals with Rett’s syn-

drome had a mean value of decayed teeth of zero. According 
to the literature, bruxism is reported in most of the population 
with Rett’s syndrome, and this may be related to the low prev-
alence of dental caries in this population.20

The BI-S showed a medium value equivalent to mild gin-
gival inflammation with a slight alteration in color, light ede-
ma, and no bleeding. It was higher in patients with West syn-
drome (2.20) and neurofibromatosis (2.00). 

The DI-S obtained a mean value representing less than 2/3 
of the tooth surface covered by soft deposits. However, this 
index shows the state of oral health solely during the obser-
vation and may be variable throughout the day.18 In compari-
son with another study on intellectual disability,30 the DI-S 
values are slightly higher, which may be justified by the high 
level of dependency, both cognitive and motor, of the popula-
tion with RDs. Similarly, in another study,25 children and ado-
lescents with RDs tended to have poor oral hygiene and lower 
standards of dental care than those without rare genetic dis-
orders.

Patients with RDs require specific special care that re-
sponds to their real needs, necessitating adaptive strategies. 
Thus, individualized preventive education and therapies are 
essential, and each patient’s needs must be considered. In or-
der to promote good oral hygiene practices, it is imperative to 
provide caregivers with training and support. Given the diffi-
culties and characteristics of these patients, oral hygiene be-
comes a difficult process to carry out daily.

Some techniques can be used to facilitate toothbrushing 
and help caregivers maintain the oral hygiene of these indi-
viduals. Head control is one of the most used and successful 
techniques in RD individuals since it provides safety and com-
fort for both the patient and the caregiver. This method con-
sists of keeping the patient’s head stable, giving the caregiver 
a better view of the oral cavity. This technique can be particu-
larly helpful for individuals with poor motor skills or coordi-
nation problems. In cases where the individual with an RD has 
motor difficulties, coordination problems, or lack of coopera-
tion, the limb control technique can help ensure that the in-
dividual remains still during the procedure. This technique can 
be done using support devices, such as support bands, which 
help keep the individual’s arms secure. Using the bite block is 
also a common technique during oral hygiene in people with 
RDs and can be used in individuals who bite the toothbrush.

As seen in this study, RDs are characterized by several oral 
conditions that vary not only among different diseases but 
also among patients with the same RD. This diversity rep-
resents an obstacle to characterizing oral conditions typical of 
each RD, requiring more extensive studies. Collaboration of 
oral health professionals in multidisciplinary teams may be 
one way to improve the diagnosis and treatment of patients 
with RDs.

This study relies on a convenience sample, which may 
introduce bias in the selection of participants. The sample 
included patients from a clinic at FMD-UL; therefore, the sam-
ple was particularly concerned about their oral health. The 
non-random nature of the sample may compromise the gen-
eralizability of the results to the population with disabilities. 
However, it contributes to a better understanding of these 
diseases.
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Conclusions

The study showed that each RD has its own oral characteris-
tics, which distinguish them from each other and require a 
comprehensive study. The specific behavioral difficulties in 
this population make daily oral hygiene and visits to the den-
tal office more challenging. The oral health professional must 
have a broad knowledge of the needs of each RD and the most 
suitable adaptations. Despite the inherent limitations of this 
population, the mean number of decayed teeth was reasona-
ble, and the mean number of filled teeth was high, showing 
that this population is concerned with treatment and seeks 
good oral health.
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