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Down Syndrome - Trisomy of Chromosome 21:
Medical Considerations, Physiological, and Oral
Health Perspectives

Cristhiane Olivia Ferreira Do Amaral®, Camila Miranda Tomasella?’, Isabela Silva Lourencetti ?,
Mariana Olivia Ferreira Do Amaral ©® & Fabiana Gouveia Straioto *

Summary- Objective: This study aimed to investigate the
intricate physical, systemic, and stomatological characteristics
of individuals with Down Syndrome, a condition characterized
by trisomy 21, known for its unique features that can influence
dental treatment protocaols.

Materials and Methods: A descriptive, observational, cross-
sectional study was conducted on a convenient sample of 42
individuals aged between 0 and 18 years with Down
Syndrome. The participants underwent structured interviews
with caregivers, medical history assessments, physical
examinations to evaluate systemic and physical conditions, as
well as oral health evaluations encompassing the visible
biofilm index, gingival condition, ICDAS (International Caries
Detection and Assessment System), and INI (Invasive
Treatment Need Index).

Results: The research sample revealed a plethora of
characteristics, including a high prevalence of respiratory
diseases (71.4%), overweight or obesity (59.5%), heart
disease (57.1%), obstructive sleep apnea (54.8%), behavioral
challenges during care (61.9%), cleaning difficulties (40.5%),
macroglossia (69%), bruxism (61.9%), suboptimal biofilm
index, varying degrees of gingivitis, and a low incidence of
dental caries.

Conclusion: Patients with Down Syndrome showcased specific
physical, systemic, and stomatological traits that can markedly
influence oral health status, oral hygiene routines, and
behavior during dental procedures. This emphasizes the
criical importance of dentists possessing an in-depth
understanding to implement tailored management strategies
aimed at enhancing the overall health and well-being of these
unigue individuals.

[. INTRODUCTION

own Syndrome (DS), also known as Trisomy of
D Chromosome 21, is a condition characterized by
the presence of an extra chromosome 21,
resulting in trisomy 21 ¢, There are three ways in which
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this genetic anomaly can occur: free trisomy (error in
division during meiosis), Robertsonian translocation
(fusion of chromosomes 13, 14, 15 with 21), and
mosaicism (presence of both normal and trisomic cells
at the same time)’. It is the most common genetic
anomaly worldwide, with an incidence of 10-14 per
10,000 live births *2,

The physical characteristics of individuals with
DS include short stature, shortened extremities (hands,
feet, fingers, nose, and ears), a single transverse palmar
crease, wide spacing between the first and second toes
with a deep groove near the plantar surface,
underdeveloped genitals, brachycephaly, a wide and
short neck, almond-shaped eyes that are relatively
distant from each other, oblique palpebral fissure,
inability to seal the lips completely, narrow nasal bridge
and nasopharynx, low-set ears, prominent cheeks,
adenotonsillar hypertrophy, and thin and sparse hair.
They generally have a docile and affectionate
temperament *'2

Individuals with DS may also experience
generalized muscular hypotonia, congenital heart
disease, pulmonary hypertension, obstructive sleep
apnea, hearing and vision impairments, thyroid
disorders (75% hypothyroidism and 6%
hyperthyroidism), diabetes, obesity, motor deficits,
celiac disease, neurological issues with language and
cognitive delays, epilepsy in 26% of cases, and
premature aging that can lead to Alzheimer's disease.
Gastrointestinal  disorders, such as necrotizing
enterocolitis, may also be present in 16% of newborns.
Hypovitaminosis D and low bone mineral density can
lead to osteoporosis in adults. The altered immune
system in individuals with DS makes them more
susceptible to infections %5 78101318

In terms of oral changes, individuals with DS
may exhibit mouth breathing, xerostomia, narrow
maxilla, mandibular protrusion, narrow and deep palate,
fissured lips and tongue, macroglossia,
temporomandibular dysfunction, and malocclusion, with
Class lll and unilateral or bilateral crossbites being the
most common. Dental structure abnormalities such as
agenesis, delayed tooth eruption, taurodontia,
microdontia, hypodontia, hyperdontia, and enamel
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hypoplasia are also observed. There is a higher
prevalence of premature periodontal disease, tooth
exfoliation, gum bleeding, candidiasis, cheilitis, and
acute  necrotizing  ulcerative  gingivitis.  These
characteristics can impact chewing, speech articulation,
swallowing, and speech abilities *'* ', Recent studies
suggest that individuals with DS have differences in their
oral microbiota, with lower levels of Streptococcus
mutans in their saliva®.

Dental surgeons play a crucial role in
maintaining the oral health of these patients, requiring
the use of specialized techniques and attention during
consultations, particularly regarding the type of
medication used '°. Specific diseases such as diabetes,
celiac disease, and leukemia can also have oral
implications that demand dental attention '°. Another
example is the use of expanders in the first year of life to
stimulate jaw development, muscular and lingual
strength, and improve airway clearance, sleep quality,
and tongue positioning 2 "> '°. Therefore, it is essential
for dental professionals to have knowledge about DS, its
systemic implications, and oral characteristics, as well
as specific skills needed to provide appropriate care for
these patients. This research aimed to investigate the
physical, systemic, and stomatological characteristics of
individuals with Down Syndrome.

[I. METHODS

a) Study Design and Ethical Considerations

A descriptive, observational, and cross-
sectional study was conducted on a convenience
sample of individuals diagnosed with Down Syndrome.
Volunteers underwent structured interviews with their
responsible caregivers. This study was approved by the
Institutional Research Advisory Committee (CAPI) and
Research Ethics Committee (CEP) of UNOESTE, under
protocol number 023415. Informed consent was
obtained from the guardians before the evaluation of the
individuals.

b) Study Population
A total of 42 individuals with Down Syndrome,
aged between 0 and 18 years, participated in the study.

Data collection occurred at the Dental Specialties Center
of Presidente Prudente. Inclusion criteria included
individuals aged 0-18 vyears, diagnosed with Down
Syndrome, and written consent from responsible
caregivers to participate in the research.

c) Clinical Examination

Responsible guardians were interviewed to
assess oral hygiene practices and behavioral
characteristics of the volunteers. Additionally, systemic
conditions, general physical health, dental status, and
stomatological features were evaluated.

d) Stomatological Evaluation

The amount of visible biofilm on the teeth
surfaces of the volunteers was assessed using an
index®, which assigned scores from 0 to 5 based on
biofilm thickness and adhesion. Gingival health status
was evaluated using a sterile periodontal probe, with
scores ranging from 0 to 2 based on the presence and
severity of gingivitis. The International Caries Detection
and Assessment System was utilized to classify tooth
surface conditions and identify carious lesions®. The
Invasive Needs Index (INI)?* was employed to determine
the extent of involvement of teeth with active carious
lesions requiring invasive treatment.

e) Statistical Analysis

Descriptive analyses of the data included
absolute and relative frequencies, with quartiles
calculated for the ICDAS and INI indices. All statistical
analyses were performed using the R program . The
significance level chosen was 5% (p=0.05).

[1I. RESULTS

In Table 1, it was observed that 52.4% of the
sample is male, with the majority being white (83.3%)
and illiterate (66.7%). The average age of the sample is
12.4 years, a minimum of 5 and a maximum of 18 years.

Table 1: Descriptive Analysis of Participants’ Demographic and Literacy Characteristics (n=42)

Variable Category Frequency (%)
Gender Masculine 22 (52.4%)
Feminine 20 (47.6%)
Race White 35 (83.3%)
Brown 2 (4.8%)
Black 4 (9.5%)
Yellow 1(2.4%)
Literate No 28 (66.7%)
Yes 14 (33.3%)
Mean (standard Median (minimum value —
Age years) 12.4 (7.9) 9.5 (5.0-18.0)
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Regarding systemic conditions (Table 2), it is hygiene and 61.9% have a behavioral barrier making
observed that the majority have respiratory diseases hygiene and 61.9% have a behavioral barrier making
(71.4%), overweight or obesity (59.5%), heart disease dental care difficult.

(57.1%) and obstructive sleep apnea (54.8%). %). It is

Table 2: Frequencies and Percentages of Sample Participants According to Systemic Conditions (N=42)

Variable Frequency (%)
Respiratory diseases 30 (71.4%)
Overweight or obesity 5 (59.5%)
Heart disease 4 (57.1%)
Obstructive sleep apnea 23 (54.8%)
Hypothyroidism 7 (40.5%)
Atlanto -occipital instability 3 (31.0%)
Gastrointestinal disorders (21 4%)
Anemia 7 (16.7%)
Convulsion 5(11.9%)
Diabetes 3 (7.1%)
Hyperthyroidism 0 (0.0%)
Does not allow assistance due to behavioral barriers 26 (61.9%)
Difficulty brushing 7 (40.5%)

In Figure 1 it can be seen that all participants  the first and second fingers (569.5%) and shortening of
have an oblique palpebral fissure (100.0%) and the the extremities (hands, feet, fingers, nose and ears)
majority have short stature (78.6%), a single transverse  (54.8%).
palmar crease (78.6%), feet with wide space between

Shortening of the extremities
Feet with wide space between the first
and second fingers

Transverse palmar crease
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Figure 1: Percentage of Participants In Relation to Physical Characteristics (N=42)

Regarding oral characteristics (Table 3), it is prolonged retention (50.0%). It is also noted that 45.2%
noted that the majority have macroglossia (69.0%), have agenesis and 45.2% have a fissured tongue.
bruxism (61.9%) and microdontia (57.1%). Furthermore,
half of the sample had a conoid tooth (50.0%) and
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Table 3: Frequencies and Percentages of Sample Participants According to Oral Characteristics (N=42)

Variable

Frequency (%)

Macroglossia
Bruxism
Microdontics
conoid tooth
Extended retention
Agenesis
fissured tongue
Angular cheilitis
Fusion
Supernumerary
Macrodontics
Twinning

29 (69.0%)
26 (61.9%)
24 (57.1%)
21 (50.0%)
21 (50.0%)
9 (45.2%)
9 (45.2%)
0 (23.8%)
(4.8%)
(2.4%)
(0.0%)
0 (0.0%)

2
1
0

Table 4 presents the results of biofilm indexes,
gingival condition, caries experience (ICDAS) and need
for treatment. It can be seen that 45.2% of the sample
had the biofilm index classified as deficient.
Furthermore, 42.9% and 9.5% have mild and severe
gingivitis, respectively. Regarding ICDAS, it is observed

that 47.6% have index 0, no or little change in enamel
translucency. It is also observed that 47.6% present
some need for treatment, with 11.9% requiring extraction
due to an extensive carious lesion while 52.4% do not
need any treatment.

Table 4: Distribution of Sample Participants According to Biofilm Indexes, Gingival Condition, Caries Experience and
Need for Treatment (N=42)

Variable

Frequency (%)

Macroglossia
Bruxism
Microdontics
conoid tooth
Extended retention
Agenesis
fissured tongue
Angular cheilitis
Fusion
Supernumerary
Macrodontics
Twinning

29 (69.0%)
26 (61.9%)
24 (57.1%)
21 (50.0%)
21 (50.0%)
9 (45.2%)
9 (45.2%)
0 (23.8%)
(4.
@
.
(.

"ICDAS: International Caries Detection and Assessment System (0: No or little change in enamel translucency; 1: visible initial
change in enamel; 2: clear change visible in wet enamel or beyond areas of pits and fissures; 3: discontinuity (microcavity)
located in the enamel that may appear opaque or discolored. 4: Shadowing of the underlying dentin; 5: Clear cavity with visible
dentin; 6: Clear extensive cavity with visible dentin (involving more than half of the surface). 2 ™': Invasive Needs Index (0: No
need for treatment; 1: Atraumatic Restorative Treatment (ART); 2: Conservative Pulp Therapy (TPC), PPD, Pulpotomy; 3: Radical
Endodontic Treatment; 4: Exodontia for Extensive Carious Lesions ( Exo ).

IV. DISCUSSION

Given the results observed, table 1 shows a
higher frequency of illiterate patients. Studies indicate
that these individuals have the capacity to learn and
acquire new skills, but at a slower rate. From the first
years of life until early adulthood they have good
cognitive development, but as they age, they may
experience a decrease in their abilities associated with a
possible process of dementia °.Approximately 65% of
patients with the syndrome may be affected by cognitive
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impairment  that can be observed through
understanding and producing language. As a
consequence, this can affect communication and

understanding between a patient with Down syndrome
and the dentist in a dental clinic®.

In relation to systemic characteristics (Table 2),
the results showed a difference in the frequency of
respiratory diseases, reaching 71.4%, while in another
study ' it was demonstrated a rate of up to 36%.
Research estimates that overweight or obesity in these
individuals may be associated with a slow basal
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metabolism, hypothyroidism or inadequate eating
habits'. In the results above, 59.5% of overweight or
obesity and 40.5% of hypothyroidism were observed,
which may indicate a relationship between these factors.

In patients with DS, the congenital heart defect
is widely observed in 40% to 60% of individuals, which is
confirmed in this research with 57.1% (Table 2),
highlighting the importance of an early diagnosis of this
condition to reduce the rates of morbidity and
mortality'®. Furthermore, cardiac patients are at greater
risk of developing Infectious Endocarditis when
undergoing invasive procedures, due to transient
bacteremia and the deposition of microorganisms in
compromised cardiac tissues, and the use of antibiotic
prophylaxis is recommended according to the American
Heart Association protocol. When these patients
undergo cardiovascular surgery, they may use oral
anticoagulants, increasing the chance of bleeding
during dental surgical procedures1®.

Bacterial endocarditis is a severe and life-
threatening human infection. Patients at risk for this
infection include those with congenital heart disease
(CHD), such as individuals with Down syndrome, with
the primary etiological factors being microorganisms
found in the oral cavity.

Another characteristic that has a high
prevalence in the literature and proven in the results
above is obstructive sleep apnea (Table 2) with around
30% to 60% often associated with macroglossia (11),
the use of maxillary expanders has been used for
effective treatment™. It was also observed that 61.9% of
patients with DS presented behavioral barriers with
difficulty in receiving care (Table 2), this is due to high
rates of hyperactivity, agitation, tantrums and impulsivity.
According to the literature, these individuals have better
visual than verbal learing, the association of objects as
rewards and positive reinforcement are ways to increase
their responsiveness®.

The physical characteristics found were oblique
palpebral fissure, short stature, single transverse palmar
crease, feet with wide space between the first and
second toes and shortening of the extremities (Figure 1),
which reinforces the present literature "*. The following
oral characteristics were found most frequently:
macroglossia, bruxism, microdontia, conoid teeth,
prolonged retention, agenesis and fissured tongue
(Table 3), which reinforces characteristics described in
other studies®'*#. Bruxism?, prolonged retention and
agenesis are associated with occlusal changes that can
occur in these patients ™.

In table 4, the presence of biofilm (45.2%), mild
gingivitis (42.9%) and severe gingivitis (9.5%) was
observed in patients with DS, proving the relationship
between these two factors and also demonstrating their
association with difficulty in cleaning.

The low prevalence of caries is a factor reported
in studies that can be proven by the results obtained in

this research with the presence of 47.6% in the ICDAS
zero index, this would be justified by prolonged
retention, agenesis, change in the chronology of tooth
eruption, differences in salivary flow, microbiota, pH,
buffering capacity/saliva composition® and presence of
microdontia®”. However, 42.9% had ICDAS above 3, that
is, with shadowing of the subadjacent dentin, a clear
cavity in visible dentin or a clear extensive cavity with
visible dentin, which is also reported in a smaller
number of studies. This condition may be related to
factors such as: poor hygiene, less manual dexterity,
less access to dental care, use of medication,
inadequate diet and negligence on the part of
caregivers %,

V. CONCLUSION

Patients with Down Syndrome are characterized
by specific physical, systemic, and stomatological traits
that may impact oral health, hygiene maintenance, and
behavior during dental treatment. The findings indicate
prevalent and significant dental necessities in individuals
with DS. Notably, a high proportion of subjects exhibited
poor oral hygiene (45.2%) and mild gingivitis (42.9%).
Furthermore, a majority of participants displayed
distinctive oral features, including macroglossia (69.0%),
bruxism (61.9%), and microdontia (57.1%). Common
systemic  conditions among these individuals
encompass respiratory ailments (71.4%), overweight or
obesity (59.5%), and cardiac anomalies (57.1%). These
outcomes underscore the importance of a tailored and
specialized dental approach to address the unique
requirements of this patient population.
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