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Abstract

Trisomy 21 causes Down syndrome (DS), a genetic condition marked by unique dental and craniofacial abnormalities. These abnormalities
significantly impact oral function, appearance, and overall quality of life. An example of this tendency is seen in cases where DS children erupt
their first molar at 8 years and 9 months as opposed to the average rise in age between 6 and 8 years. The most prevalent kind of consequence
for individuals with DS who have unfavourable diseases of the middle part of their faces is facial deformities. This review investigates the
relationship between DS and dental anomalies, with a focus on tooth morphology, number, eruption patterns, and structural defects. It seeks
to summarise existing studies, point out knowledge gaps, and emphasise therapeutic implications for oral healthcare. Databases like PubMed
and Google Scholar were used to assess peer-reviewed literature. Included were studies on dental abnormalities in DS, such as hypodontia,
microdontia, delayed eruption, enamel hypoplasia, and malocclusions, that were published between 2000 and 2025. A characteristic of DS
is dental abnormalities, which call for specialist oral therapy to address both functional and cosmetic issues. Improving results requires
multidisciplinary care, individualised treatment programs, and early diagnosis and action. General colonisation, dental health, and other
medical issues are all positively impacted by dental surgery. In contrast to simpler cognitive subjects, IQ might occasionally demonstrate a
reduced ability to handle more complicated cognitive activities. To investigate genetic causes and create focused management plans, more

research is required.
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INTRODUCTION
Historical Background of Down Syndrome

John Langdon Down (English doctor) was the person
who coined the term mongolism in 1866 to describe
Down syndrome (DS); however, Jerome Lejeune
(French doctor) discovered that the extra number of
Chromosome 21 was the cause of it. He went on to name
the syndrome as chromosome 21 disease because of this.
Chromosomal abnormalities, the most significant of
which are the group which includes DS, which occurs as
a result of an extra chromosome copy for chromosome
21, are among them. This is the most frequent type of
condition, and it is commonly referred to as trisomy
21 or DS. The intrinsic hallmark of DS is the extra
chromosome 21, which is the only chromosome that is
present in all human cells [1-6].

Tooth Eruption in Down Syndrome

The child with DS has a gradual transition to their
permanent dentition as opposed to an abrupt conversion,
which is common for children without mental disabilities.
Cases of DS children erupting their first molars at 8
years and 9 months vs. the age of 6-8 years exhibited by
an average rise is an instance of the occurrence of this
tendency [7].
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Craniofacial Malformations

The malformations of the facial middle third are the
most common type of complication for people with DS,
the negative disorders of this region. Apart from mouth
opening, the person with these facial abnormalities will
experience a “V”’-shape with a high-peak palate, which
may further cause an insufficiency in the region. The fact
that in the case of 90% of DS, apart from the sinuses
of the maxillary, the bones are smaller in shape, as well
as distinguishes them from people who do not have this
disease.

Dental and Skeletal Anomalies

There is a high probability that some disorders of
craniofacial dysplasia will include the incidence of
open bite in front of the previous and the orientation
of lower incisors toward the front of the mouth. The
other oral abnormalities seen to be predisposed in DS
patients are complex; they encompass periodontal
disease and frequent recurrent respiratory infections
that hypoventilate, and thus the patients need to use
their mouths for breathing and xerostomia, which is a
condition of dry mouth [8].

Enamel Defects and Immune Complications

In the same way, fusion, twinning, clastogenicity, as well
as an abnormal shortening of the roots are all known
issues in enamel that can cause mechanical problems
as well [8-10]. Among the typical issues is the status of
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periodontal disease and in the future advanced forms of
people to romantic disease in the hosts compared to the
changed immune system of DS childbearing women.
This is, therefore, a big challenge, which confuses their
ability to be competent enough to eliminate organisms
harboured in dental plaque. One more thing the section
illuminates is the causal association between the two
diseases and immune deficiency. The association of the
growth of microorganisms on the tooth surfaces with
demineralisation manifests as cavities [11, 12].

Developmental Delay and Midfacial Growth Issues

Intellectual disability, which is universal to the patient,
presents the pregnant sign of this syndrome. DS
occurrence is strongly correlated with age, and the older
mother has a higher possibility of acquaintance. Usually
observed in DS is the fact that the midface bone does not
completely develop, causing the base of the palate to be
short from front to back. Most bite problems relate to
the vertical or horizontal misalignment of jaws, which
may result in anterior open bite, posterior crossbite,
and the reduction of the upper dental arch width. Such
functional degradation in oral functions like chewing,
swallowing, and speech can be brought out by those bite
irregularities. A DS child has a very high rate of these
occlusion abnormalities. They should always be a major
concern in the treatment plan since they have a very
significant impact on the entire person’s overall well-
being [13-17].

Hypodontia in Down Syndrome

Hypodontia in individuals with Down syndrome (DS)
as a whole is similar not only regarding the kind of
missing teeth but also the localisation to the general
population, but is observed to have a greater occurrence
in DS individuals. Most commonly, hypodontia in DS
is unilateral when people are disproved to the instincts
of the genetic similarity from both sides of the body.
However, specific symmetry patterns in crooked-toothed
children with DS have not been thoroughly described
yet. Whether genetics, environmental factors, or the way
they interact, with hypodontia, all are complex factors
that influence its actiology, as well as the process of its
development [3, 18-24].

Orthodontic Treatment Considerations

The orthodontic treatment of people with DS typically
requires highly coordinated care that brings together
multiple medical fields, and they often encounter some
major difficulties, especially cooperation deficiencies,
as they often have mental illnesses. Consequently, the
Dental Aesthetic Index (DAI) can perform the dual
function of an indicator for orthodontists to determine

those in need versus those who can just wait, as well
as an educator to both parents and patients. The biggest
limiting factor for treatment success, therefore, depends
on a jointly held and mutual understanding of treatment
goals among the clinician and the parents [18-20].

Comprehensive Care and Systemic Involvement

The conditions associated with the syndrome of Down
undoubtedly make the patient’s range of social and
educational life equally suffering, the main cause being
the developmental delay. These problems can develop
as both acute dilemmas and long-term problems, which
eventually lead to the abnormal working of the organism
and the development of multiple organ distress [25].

Need for Multidisciplinary Approach

Orthodontists, periodontists, endodontists, prosthodontists,
and arthropods should not only be skilled in their
fields but also have a multidisciplinary view. One
more important thing in comprehensive health care for
patients is the need for integrated care, which is essential
for ensuring the overall well-being of these patients [26].

Summary

This review explores the relationship between DS and
dental anomalies, with a focus on tooth morphology,
number, eruption patterns, and structural defects. It seeks
to summarise existing studies, point out knowledge
gaps, and emphasise therapeutic implications for oral
healthcare.

SEARCH STRATEGY
Fig. (1) shows the study selection process for a review.
Out of 7,324 records identified from Google Scholar
and PubMed, 1,090 remained after removing duplicates.
After screening and eligibility assessment, 40 studies
were included in the final analysis.

DISCUSSION
A Research in 2018 revealed findings based on 36
parents of DS children, who are members of POTADS
(Persatuan Orang Tua Anak dengan Down Syndrome/
Association of Parents with Down Syndrome Children)
in Bandung, Indonesia, by a research group team. The
study results indicated that among the parents whose
children have DS, their knowledge of the child’s current
oral and dental health had improved significantly more
after borrowing (4.44 + 1.362) and (7.47 + 2.274) books
for their children, and raising the values to (6.69 = 0.856)
[27]. Parents are certainly informed about dental and
oral health aspects of their special children as a result of
this book on people with DS, given that they were not
very knowledgeable about the issue some time back. In
that way, they trained themselves to be specialists on the
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Fig. (1): Flowchart showing the search strategy using Google Scholar and Pubmed.

subject of their children’s oral hygiene and in dealing
with the challenges they faced.

While a multiple error population study of 2014-2015
made in Portugal and included a methodical approach
to the relations between the sister and the brother in the
entire sample, it becomes evident that using more than
one diagnostic style would be more than enough for the
purposes. This study involved the participation of 135
children who were diagnosed with DS, comprising 80 of
their siblings of the same age range, 2 to 26. As a result
of'the study, children of DS and 72% of their siblings had
Angle first class equal to approximately 76% and 72%
respectively. The frontal plane projections of the control
group exhibited more frequent occlusal irregularities,
which are, for example, the notch at the lateral edge
of the posterior arch(P<0.001), the open bite anterior

(P=0.005), and the crossbite anterior (P=0.001). The
category of “siblings” appears to conduct “translate”
significantly (P 0.08). In contrast to their siblings,
children with DS have a high chance of having the
anterior open bite, the posterior crossbite, and both DS
[13].

In another study in Saudi Arabia, 100 Saudi people with
DS from four to 14 years of age (group I) underwent oral
and dental malformation screening through the method
of intraoral examination. The second group of healthy
children (group II) with the same age range are taken
from the Saudi population and they will be used as a
control group. DS patients combined had one or more
types of oral and dental issues, with macroglossia (94%)
being the most common, followed by narrow palatal
vault and fissured tongue, which demonstrated economic
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conditions by showing 76% more and 74% more cases,
respectively [6].

In the 2019 seminal work by Luly Anggraini, where
Ike Sitis Indiarti and Mochamad Fahlevi Rizal were
the co-authors, the accessible age of individuals aged
14-53 years old were involved in the study for a total
of 274 individuals. Women took up 70 (40.2%) versus
male counterparts 104 (59.8%), with age at a modal
rate of 19.2 years. Based on the fact that participants’
names indicated dental abnormalities by no fewer than
81 cases of hypodontia, 12 cases of supernumerary
teeth, and both these anomalies occurring concurrently,
the researchers concluded that adolescents in the obese
and overweight groups were more likely to have dental
abnormalities [28].

Besides, a new article in 2011 by Dr. Sanjay Suri
explored 25 patient profiles that had no bias for their
eye colours. It was concluded in the study that the third
molars caused missing teeth to be absent, and thus, in
one study, it was 92% and in another, it was 56%. The
findings of the study showed that the prevalence of
hypodontia was greater in the female siblings and that
the most common form of the disorder was the severe
one. The topmost frequency of magnetic teeth appeared
predominantly in molars of both the maxillary and
mandibular sides, including third molars, mandibular
lateral incisors, mandibular second premolars, and
mandibular incisors. The frequency found at the
bottom was the maxillary second premolars, maxillary
second molars, and mandibular lateral incisors. More
interesting was the occurrence of this 50% of the
sample, since it had both third molars missing as well
[29].

A study of a cohort of infants born in 2002, who were
part of a nationwide prospective study, investigated
possible links among upper airway function, hearing,
dentition, and craniofacial features in children
with Down syndrome. Among the 26 children who
were followed up, hypodontia was observed in the
permanent dentition (excluding third molars) in 61.5%.
Of these, 76.2% exhibited hypodontia affecting two or
more permanent teeth. Four children were diagnosed
with an extremely rare condition known as oligodontia.
The teeth most frequently missing were the maxillary
lateral incisors, followed by the mandibular and
maxillary second premolars. Most cases of hypodontia
were bilateral, accounting for approximately 68.9% of
affected individuals. A considerable number of children
with Down syndrome in the study also exhibited teeth
showing root anomalies suggestive of permanent
ankylosis. Compared with the general population,

right-sided tooth agenesis in children with Down
syndrome occurred almost twice as often as left-sided
cases [30-33].

In another study, conducted by Emilia Severin,
karyotype examinations revealed three types of
chromosomal abnormalities: Triploidy, translocation,
and mosaicism involving chromosome 21. These
anomalies affect the cell structure. The predominant
(most often observed) dental anomaly was hypodontia,
which was very frequently noted. Microdontia occurred
next. One of the most notable oral manifestations
found during the post-mortem examination of the
victims was the destruction of all the patient’s dental
surfaces. Most carriers of 21 trisomy may not have
serious consequences for their lives and hence are not
considered a factor of high risk [34-39].

CONCLUSION

In conclusion, dental abnormalities such as delayed
eruption, hypodontia, malocclusion, and craniofacial
underdevelopment are highly prevalent in people with
DS. Essential activities, including speech, chewing,
and swallowing, are greatly impacted by these oral
health issues, which are frequently exacerbated by
cognitive and behavioural constraints. As a result,
these issues have an influence on people’s entire
quality of life.

Dental surgery has a good impact on health, including
general health, dental health, and other health
conditions. This will help to drastically improve the
quality of life of patients, which is a task that dentists
should commit themselves to, during which they
should adopt simple procedures. In most instances, the
very common gaps are those of the third molars, the top
lateral incisors, and the lower premolars of the second
dentition. As such, considering mandibular hypodontia
issues without a complex perspective of the patient
treatment becomes a portentous act for the patient’s
well-being.

FUTURE INTENTS
e There is a need for robust, longitudinal research
to better understand the etiology and progression
of dental anomalies in DS, especially concerning
genetic and environmental interactions influencing
conditions like hypodontia.

* Educational initiatives targeting parents and
caregivers can enhance understanding of oral
health needs and improve adherence to treatment
plans, ultimately contributing to better long-term
outcomes.
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