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ABSTRACT

Congenital anomalies pose a huge threat to the affected and susceptible individuals and significantly impair their
lives. In addition, congenital dental anomalies are also a serious issue and can be associated with certain
complications. It has been shown the development of these disorders might be found as a single disorder or part of
another systemic syndrome. The present literature review provides an overview of congenital dental anomalies.
Different congenital anomalies can be detected, including tooth rotation, taurodontism, hypodentition,
hyperventilation, Dens evaginatus, Dens invaginatus, Talson cusps, supernumerary roots, dilaceration, concrescence,
fusion, and gemination. These conditions might complicate underlying dental physiology and make it difficult to
conduct various treatment modalities. Furthermore, the epidemiology of these disorders is inconsistent among the
different worldwide investigations. For instance, some studies reported that hypo-and hyperdentition are the most
commonly reported anomalies, while others showed that tooth rotation might be the most common anomaly. Further
evidence is still needed before making solid conclusions regarding the epidemiology of these disorders.

Keywords: Congenital anomalies, Dentition, Dentistry, Genetics tooth rotation, Hypodentition, Hyperdentition,
Gemination, Fusion

INTRODUCTION populations, and estimates show that 36.7%-40.3% of

individuals usually suffer from >1 dental anomaly.l?
Disturbances during tooth development can define dental These disorders also have different forms of presentation,
anomalies. Dental anomalies represent a vital set of including degree, number, size, shape, and color of teeth.?
conditions that can significantly impair the dental Evidence shows that the etiology of these condltlons_ is
pathology for both deciduous and permanent teeth. Dental not generally comprehended. However, some studies

anomalies are relatively common among different
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indicate that genetic and environmental causes might
predispose to the pathology of these disorders.?

Congenital anomalies pose a huge threat to the affected
and susceptible individuals and significantly impair their
lives. In addition, congenital dental anomalies are also a
serious issue and can be associated with certain
complications. It has been shown the development of
these disorders might be found as a single disorder or part
of another systemic syndrome. Evidence shows that the
prevalence of orofacial disturbances among children is
7%.%° There are different dental congenital anomalies in
the literature with huge variations regarding
epidemiological data. We are conducting the current
literature review to provide an overview of congenital
dental anomalies based on evidence from studies in the
literature.

LITERATURE REVIEW

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases on
which was performed 3 December 2021 using the
medical subject headings (MeSH) or a combination of all
possible related terms, according to the database. To
avoid missing poetential studies, a further manual search
for papers was done through Google Scholar, while the
reference lists of the initially included papers. Studies
discussing congenital dental anomalies were screened for
useful information, with no limitations posed on date,
language, age of participants, or publication type.

DISCUSSION

Among the relevant studies in the literature, it has been
demonstrated that various congenital dental anomalies
can be found in children. These include taurodontism,
dens evaginatus, dens invaginatus, talson cusps,
supernumerary roots, dilaceration, concrescence, fusion,
and gemination. Evidence shows that the definition of
germination and fusion is the presence of double teeth
that are usually observed to have a greater size than the
standard tooth. Furthermore, it has been reported that
fusion can be referred to as counting the anomalous tooth
as one while the augmented teeth with teeth count less
than normal.®” On the other hand, germination is usually
observed when there are united teeth or abnormally
enlarged teeth, which count more than normal when the
abnormal tooth has been counted as one tooth.2 Many
complications and adverse events can develop secondary
to the presence of these anomalies. These include reduced
space for the eruption of adjacent teeth, crowding of
teeth, and compromised esthetics.>'® The prevalence of
these disorders will be discussed later in this discussion
based on information from various relevant
investigations. In another context, authors usually define
concrescence as the fusion of two adjacent teeth through
their cementum. Such complication is usually associated
with serious difficulties regarding teeth endodontic and
surgical treatment. Moreover, it has been demonstrated

that it is usually difficult to perform proper periodontal
and orthodontic approaches when these anomalies are
reported.!! The prevalence of this condition is not high
compared with other anomalies. For instance, a previous
study in France estimated that the prevalence of
concrescence was 0.36% in their population.*? On the
other hand, other studies were also reported in India.
These studies reported that the prevalence of the
condition is variable, ranging between 0.019% and
0.09%. Moreover, there were inconsistencies among these
studies regarding the effect of gender on prevalence rates,
as some studies showed that the prevalence was higher
among males. In contrast, others reported that it was
higher among females. This might be justified by the
different recruitment procedures, demographics, general
epidemiology of congenital dental anomalies per country,
and different diagnostic criteria.’*

Dilaceration is usually defined as the presence of an
atypical bend in the crown or root of teeth. Evidence
shows that this anomaly is usually observed in the root of
the tooth. However, it has been reported that it can affect
any part of the tooth. In addition, it has been furtherly
reported that different complications might occur with
this anomaly. Accordingly, clinicians might find it
difficult to conduct endodontic and surgical treatment
approaches. The prevalence of the condition is also
inconsistent among the various worldwide investigations.
Among them, the prevalence seems to range between
0.18% and 16.48%.%%>6 Moreover, a previous study in
India reported that the prevalence is usually more
common among females.!®* Supernumerary roots can be
identified as the development of extra roots to one tooth
more than normally observed. Different areas and teeth
can be affected, including molars, premolars, and canines.
Evidence indicates that third molars are the most
commonly affected, and these anomalies usually occur in
the mandibular region. The prevalence of the condition
among children is also variable among the different
studies and ranges between 0.034% and 5.9%. The
significant differences in prevalence rates might be
attributed to gender, geographical distribution and
demographics of populations, and ethnicity.*7-%°

Various studies in the literature have reported various
types and frequencies of dental anomalies in children.
These anomalies might be attributed to many causes,
including genetic mutation, being part of another
congenital systemic syndrome, and following cancer
treatment. In the present section, we will provide an
overview of these congenital anomalies based on
evidence from current studies in the literature. For
example, a previous study in Taiwan by Chen et al
reported that the prevalence of hyper-and hypodontia in
their cohort was <1% and 2%, respectively.?’ Moreover,
the prevalence of double teeth was estimated to be 3%. It
should be noted that no significant differences were
noticed in terms of the prevalence rates of dental
anomalies between both sexes. Another investigation in
India also examined school children for detecting dental
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anomalies. The authors demonstrated that hypodentition
and double bite were the most commonly reported dental
anomalies in their cohort. In addition, it has been
estimated that the prevalence of fusion and gemination,
hypodontia, and unilateral anterior and posterior bites
were 0.5%, 0.4%, 0.1%, and 0.8%, respectively.?
Another Taiwanese national survey demonstrated that the
prevalence of dental anomalies among children (<6 years
old), including double teeth in primary dentition,
hypodontia, and talon cusp, were 2.14%, 1.33%, and
0.61%, respectively.?? The significant differences among
these worldwide investigations indicate the impact of
ethnic and geographical distribution on children's
development of dental anomalies.?*

Studies in Saudi Arabia were also conducted and reported
the epidemiology and patterns of dental anomalies in the
kingdom. For instance, a previous investigation in the
Abha region by Yassin reported that hypo-and
hyperdontia were the most common dental anomalies in
their children, prevalent in 9.7% and 3.5%, respectively.
Other dental anomalies were also reported, including
micro-and macrodontia, talon cusp, taurodontism, fusion,
ectopic eruption, rotation, amelogenesis imperfecta, and
dentinogenesis imperfecta (2.6%, 1.8%, 1.4%, 0.8%,
2.3%, 0.4%, 0.3%, and 0.1, respectively). It has been
furtherly reported that the prevalence of dental anomalies
was significantly different between male and female
children.!* This was also previously reported in another
similar Turkish investigation.?®> Another investigation in
Eastern Saudi Arabia was also conducted to evaluate the
epidemiology of non-syndromic dental anomalies among
children. It has been reported that teeth rotations were the
most commonly reported tooth anomaly in their
population (24.5%). Many other congenital anomalies
were reported in this study, including ectopic teeth
eruption, the congenital missing of permanent teeth, peg
lateral, supernumerary, gemination, and fusion (6%,
5.4%, 1.1%, 0.5%, 0.3%, and 0.1%, respectively).
Moreover, it has been reported that the prevalence of
dental anomalies in this population was not significantly
impacted by nationality, medical history, or gender.? In
this context, Afify and Zawai conducted a previous study
in the Western region. The authors reported that
congenital teeth missing and impacted teeth were the
most common congenital anomalies in their population,
with estimated rates of 25.7%, and 21.1%, respectively.
Moreover, the authors estimated that other dental
anomalies were also reported in their population,
including taurodontisim (0.1%), supernumerary teeth
(0.3%), and root dilacerations (1.1%). However, it should
be noted that the study did not consist of children only
and included patients with an age range of 2-30 years
old.?” Another investigation was also conducted in the
Eastern region by AL Humaid et al and included
participants aged 7-65 years old. Again, the authors
estimated that the most common dental anomalies in their
population were teeth dilaceration, congenitally missing
teeth, supernumerary teeth, taurodontism, and talon cusp
(30.2%, 24.7%, 1.8%, 0.1%, and 0.1%, respectively). It

should be noted that there was a significant difference
between males and females regarding the prevalence of
dental anomalies. Moreover, the prevalence of anomalies
in the pediatric population was found to be 1.5% only.%
Another investigation in Saudi Arabia also demonstrated
that the prevalence of dental anomalies was remarkably
higher among orthodontically treated children than within
the general population.?

The prevalence of tooth rotation is hugely variable across
the different investigations worldwide. For instance, a
previous study in India reported that tooth rotation was
the most common dental anomaly in their population,
prevalent in 10.24% of them.*® However, another study
from India also reported a similar rate of teeth rotation in
their population (13.17%).3* Evidence shows that many
etiologies can attribute to the development of teeth
rotation anomalies in children. These include disturbances
within the post-and pre-eruptive phases, owing to many
causes that include supernumerary teeth, hypodontia,
ectopically erupted teeth, teeth extractions, tumors, cysts,
and traumas.'*3233 Evidence also indicates no apparent
etiology for the development of ectopic eruption.
However, it has been suggested that both local and
genetic factors might be involved in the etiology of this
condition. Many local factors were reported in this
context. These include abnormal crown morphology of
primary second molar, deviations in the eruption path,
bone growth at tuberosity area, inadequate anteroposterior
growth of the jaws, early eruption of the maxillary first
permanent molar, and small arches.®**® Many relevant
studies reported that ectopic eruption was among
children's most common congenital dental
anomalies,30.33.36

Among the most common dental anomalies, evidence
shows that congenitally missing teeth might be a
significant issue for the affected children. This might be
due to relevant aesthetic, functional, nutritional, and
linguistic errors that might develop secondary to tooth
loss. Accordingly, it has been demonstrated that these
events usually require a comprehensive multidisciplinary
management approach.’” Previous studies also reported
that the epidemiology of congenital teeth loss might be
significantly different among different ethnic groups.'43¢
For example, in Saudi Arabia, estimates show that the
prevalence of congenital teeth loss ranges between 2.2%
and 9.7%.1437%8 However, other worldwide investigations
show that the condition's prevalence might be up to
7.1%.17253%° |t has been furtherly demonstrated that the
prevalence of fusion anomalies is inconsistent among
different studies and populations. This has been attributed
to the impact of genetic, racial, and geographic factors on
the prevalence of these anomalies. Finally, it should be
noted that the prevalence of this condition is not very
high among other various congenital anomalies in
children, which is usually <0.5%.2%40 The definition of
supernumerary teeth includes teeth that develop adjacent
to the normal dentition. It has been demonstrated that
these anomalies usually predispose to crowding, delayed
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eruption, dental impaction, a diastema, and cystic
lesions.3¥*! It should be noted that the prevalence of this
condition is not also common among the different
relevant studies in the literature. However, variations are
still present, usually attributed to the different diagnostic
criteria, demographics, and sample size.

CONCLUSION

Different congenital anomalies including tooth rotation,
taurodontism, hypodentition, hyperventilation, dens
evaginatus,  dens  invaginatus,  Talson  cusps,
supernumerary roots, dilaceration, concrescence, fusion,
and gemination are found in the pediatrics. These
conditions  might complicate  underlying  dental
physiology and make it difficult to conduct various
treatment modalities. Furthermore, the epidemiology of
these disorders is inconsistent among the different
worldwide investigations. For instance, some studies
reported that hypo-and hyperdentition are the most
commonly reported anomalies, while others showed that
tooth rotation might be the most common anomaly.
Further evidence is still needed before making solid
conclusions regarding the epidemiology of these
disorders.
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