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Abstract 

Development of the primary and permanent dentition is a highly regulated process in humans. A cascade of signaling 

pathways occur in a spatio-temporal manner resulting in the development and eruption of the human dentition. Any 

developmental aberrations in shape, size, number, and position can lead to deviations from normal development of teeth. 

This chapter discusses each developmental dental anomaly in both dentitions with special emphasis on causative factors 

at local, systemic, environmental or genetic levels. A review of findings, clinical implications and treatment options is 

provided for each anomaly. Dentists should be aware of these developmental dental anomalies due to the possible 

associations with systemic conditions or pathologies. 
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Abbreviations: HOX: Homeobox; SRA: Short Root 
Anomaly; MMP-9: Matrix Metalloproteinase; PAX9: Paired 
Box Gene 9; MSX1: Muscles Segment Homeobox 1; AXIN2: 
Axis Inhibition Protein 2; PFE: Primary Failure Of 
Eruption; PTH1R: Parathyroid Hormone Receptor 1; DDP: 
Distally Displaced Premolar; Wnt-1: Wingless Int-1; MSX-
1 And MSX-2: Msh Homeobox 1 And 2; TNF: Tumor 
Necrosis Factor; BMP: Bone Morphogenetic Protein; FGF: 
Fibroblast Growth Factor; AI: Amelogenesis Imperfect; 
AMBN: Ameloblastin; ENAM: Enamelin; DSPP: Dentin 
Sialophosprotein; TUFT1: Tuftelin; KLK4: Kllikrein4; 
MMP20: Matrix Metalloproteinase 20; CPP-ACP: Casein 
Phosphopeptide and Amorphous Calcium Phosphate; 

MIH: Molar-Incisor Hypomineralization; DI: 
Dentinogenesis Imperfecta.  
 

Introduction 

Dental development (or odontogenesis) is a highly 
regulated process that is driven by a cascade of epithelial–
mesenchymal interactions involving the oral ectoderm 
and cranial neural crest derived ectomesenchyme [1]. 
Beginning in the embryonic and fetal stages of human 
development, the formation of teeth continues until 
adulthood. Odontogenesis is characterized by several 
sequential stages such as tooth initiation, morphogenesis, 
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cytodifferentiation, mineralization, and bone remodeling 
(during tooth eruption) [2]. Developmental dental 
anomalies of the primary and permanent dentition occur 
when specific disturbances in one or more stages of 
odontogenesis occur during human development [3]. 
Such anomalies are morphologically diverse and can be 
characterized as those affecting shape, number, position, 
and the enamel or dentin structures. 

 
The etiology of dental developmental anomalies (or 

defects) is complex and can involve multiple causative 
agents such as local factors (e.g., trauma), genetic 
influences, or environmental insults (e.g., alcohol or drug 
exposures during the fetal period, febrile illnesses). From 
the genetic standpoint, the process of odontogenesis is 
primarily under the control of the homeobox (HOX) genes 
(e.g., MSX1, MSX2, SHH, PAX9) which play critical roles in 
multiple stages of tooth development [4]. Aberrations in 
tooth development have been associated with a number 
of genetic mutations affecting these regulatory molecules, 
however there are still unidentified genes requiring 
further investigation [5]. Notably, the genetic causation of 
tooth anomalies can be readily recognized in patients for 
whom certain systemic conditions or syndromes result in 
specific abnormalities of the primary or permanent teeth. 

 
In this review article, the dental developmental 

anomalies affecting the shape, number, position, and 
enamel or dentin structures of primary and permanent 
dentition will be discussed. The etiology, prevalence, 
pertinent clinical and radiographic features, associated 
systemic conditions or syndromes, and an overview of 
management for these anomalies are also provided to 
prepare the clinician to recognize, educate, and 
appropriately treat affected patients. 
 

Developmental Anomalies 

Shape Anomalies 

Microdontia: Microdontia is the term used to describe 
teeth that appear to be smaller than the normally 
expected variations in tooth size. The etiology of 
microdontia is related to disturbances in the process of 
odontogenesis and is also associated with familial 
inheritance patterns, reflecting a genetic basis for the 
anomaly. In other instances, isolated and spontaneous 
cases can occur with no identified cause. 
 

The teeth most frequently affected by microdontia in 
decreasing order are the maxillary lateral incisors, (Figure 
1), third molars, and supernumerary teeth. This condition 
can be isolated to a single tooth or group of teeth 

(localized) or involve all teeth (generalized) [6]. In 
localized microdontia, the affected tooth may not only 
appear smaller in size but also present with an altered 
shape. This clinical presentation most commonly occurs 
with the maxillary lateral incisors, where the tooth crown 
appears cone or peg shaped. The prevalence of peg-
shaped maxillary permanent lateral incisors has been 
reported to be 1.8% [7] with a greater predominance in 
women compared to men, and a more common 
occurrence in patients with Down syndrome (Figure 1) 
and orofacial clefting (presenting on the side of the cleft) 
[8].  
 

 

 

Figure 1: Clinical photograph showing microdontia of 
maxillary permanent lateral incisor in a patient with 
Down syndrome. 

 
 

Where microdontia affects all teeth, it may be 
classified as true generalized microdontia (all affected 
dentition appear smaller than normal) or relative or 
pseudo generalized microdontia (affected dentition 
appears smaller than normal due to the abnormally 
enlarged size of the maxilla or mandible) [6]. True 
generalized microdontia is rare and has been reported in 
pediatric patients receiving radiotherapy or 
chemotherapy treatment during tooth development [9], 
and in patients suffering from pituitary dwarfism [10].  

 
Other conditions associated with isolated and 

generalized microdontia include Down syndrome, 
Hallerman-Streiff syndrome and Williams [11] syndrome 
[11-13]. Microdontia can also be strongly associated with 
other dental developmental anomalies such as 
hypodontia. Based on the severity of the condition, 
management of microdontia can be conservative (esthetic 
or restorative treatment) or a long-term comprehensive 
interdisciplinary approach involving restorative, 
orthodontic, surgical, and prosthetic treatments to create 
a more normal shape of the affected tooth, thereby 
improving the overall esthetics [14]. 
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Macrodontia: Macrodontia, also known as megadontia or 
megalodontia, occurs when a single tooth or group of 
teeth present with a larger than normally expected size. 
The etiology of macrodontia is still unknown. Similar to 
microdontia, the classification of macrodontia includes 
localized or isolated (single tooth or groups of teeth), true 
generalized (all teeth are larger than normal), and relative 
or pseudo generalized (all teeth are either normal or 
slightly larger than relatively smaller jaws). Isolated 
macrodontia is a rare condition and occurs more 
frequently in permanent incisors, canines, and 
mandibular third molars. Macrodontia involving isolated 
groups of teeth presents unilaterally in hemifacial 
hypertrophy, with teeth on the affected side appearing 
abnormally larger than the unaffected side. 
 

Generalized macrodontia, is also a rare condition that 
is seen in pituitary gigantism. Other associated systemic 
conditions associated with macrodontia include insulin-
resistant diabetes, Oto-dental syndrome, KBG syndrome, 
and XYY syndrome [15-17]. The overall reported 
prevalence of macrodontia affecting permanent teeth is 
0.03–1.9% with a higher occurrence in males [18-20].  

 
When erupted, the clinically enlarged crown size of a 

macrodont tooth is apparent but may have a distorted 
morphology that can resemble gemination or fusion. In 
other instances, the clinical finding of an unerupted tooth 
can lead the dentist to take the appropriate radiograph to 
detect an unerupted macrodont, requiring further 
interventions that may include extractions of primary 
teeth to aid eruption. The treatment options are 
dependent on the size and shape of the affected tooth or 
teeth and the related functional or esthetic concerns. 
Complex endodontic, surgical, and restorative procedures 
may be performed to restore esthetics and function. In 
other cases, definitive extraction of the affected tooth may 
be planned. 
 
Taurodontism: Taurodontism is a shape anomaly that 
occurs due to a failure of appropriate invagination of 
Hertwig’s epithelial root sheath. This results in the 
characteristic features of the anomaly – an enlarged pulp 
chamber, apical displacement of the pulpal floor, and lack 
of constriction at the cemento-enamel junction. The term 
“taurodontism” (bull tooth) comes from the Latin term 
“tauros” which means “bull” and the Greek word “odus” 
which means “tooth” [21]. 
 

Taurodontism can be classified into three types in 
order of increasing severity: (a) hypotaurodontism, (b) 
mesotaurodontism, and (c) hypertaurodontism [22]. In 

the mild form (hypotaurodontism), only the pulp chamber 
is enlarged, whereas in the most severe form 
(hypertaurodontism), the root furcation occurs in close 
proximity to the root apices due to the disproportionately 
enlarged crown and pulp chamber relative to the roots of 
the affected tooth. 

 
Taurodontism is detected by radiographic evaluation 

since the affected teeth generally present with a clinically 
normal morphological appearance of the crown (Figure 
2). The radiographic features include a tapered 
rectangular appearance of the tooth (tapering towards 
the roots), the enlarged appearance of the pulp chamber, 
and the apical displacement of the root furcation. 
 
 

 

Figure 2: Right bitewing radiograph demonstrating 
Taurodontism of primary and permanent mandibular 
molars. 

 
 

The prevalence rate of taurodontism affecting 
permanent dentition has been estimated to range from 
2.5% to 11.5% with no apparent gender predilection [23]. 
Taurodontism can present as an isolated condition or in 
conjunction with other developmental conditions or 
syndromes including Klinefelter syndrome, Tricho-Dento-
Osseous syndrome, Down syndrome, Van der Woude 
syndrome, and hypophosphatasia [23].  

 
Clinical complications associated with taurodontism 

include the greater risk for pulpal exposure due to the 
enlarged pulp chamber, if the tooth is affected by dental 
caries or during a dental procedure. Where endodontic 
therapy is required, it can pose a significant challenge to 
the endodontist and may require a modified filling 
technique for adequate obturation [24]. Taurodontism 
can sometimes present problems with prosthodontic 
treatment (post-core) or extractions. 
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Short Root Anomaly: Short root anomaly (SRA), first 
described by Lind, is a shape anomaly affecting root 
development that is characterized by reduced crown to 
root ratios and short roots that have rounded apices [25]. 
This disorder most commonly affects the maxillary 
incisors, followed by maxillary and mandibular 
premolars, with a bilateral presentation [26]. It has been 
reported to have an autosomal dominant pattern of 
inheritance reflecting a genetic basis for the disorder [27].  
 

The prevalence of SRA ranges from 2.4 – 2.7% in 
Caucasian populations and there is a higher reported 
prevalence in Hispanic (Figure 3) [26] and Mongolian 
populations of up to 10% [27-29]. SRA often occurs with 
other developmental dental anomalies such as 
hypodontia, supernumerary teeth, microdontia, dens 
invaginatus, taurodontism, and obliterated pulp chamber 
[27,30,31].  
 
 

 

Figure 3: Clinical photograph (A) and panoramic 
radiograph (B) of a generalized non-syndromic short 
root anomaly in a 15-year-old patient. 

 
 

Typically, no treatment is needed in mild or localized 
cases. However, clinicians should be aware that patients 
with SRA have an increased risk of root resorption during 
orthodontic treatment [32]. The pathogenesis for root 
resorption associated with SRA has been linked to the 
altered levels of collagenases such as matrix 
metalloproteinase (MMP-9) detected in the gingival 

crevicular fluids of affected patients [33]. Since 
collagenase activity (e.g., MMP-9) plays a critical role in 
periodontal remodeling during orthodontic treatment, 
such alterations can result in early tooth loss when 
occurring with severely reduced crown to root ratios. In 
severe cases, when the crown: root ratio is severely 
compromised, a periodontal splinting of affected group of 
teeth may be warranted. 
 

Number Anomalies 

Hypodontia  

Hypodontia is a dental anomaly in which there is an 
absence of 6 teeth excluding third molars. It is the most 
common dental anomaly and is present in about 1/5th of 
the population. The prevalence of hypodontia is variable 
in different populations [34]. Females are more 
commonly affected than males. However, there are 
studies demonstrating that it is more common in males 
[35]. The prevalence of hypodontia in the primary 
dentition in Caucasian populations is <1%. Primary 
maxillary incisors and mandibular central incisors are 
both commonly affected with hypodontia [36]. Agenesis 
of primary teeth often leads to agenesis of the permanent 
successor. Prevalence of hypodontia during permanent 
dentition stages is more common. The most common 
missing teeth during permanent hypodontia are 
mandibular second premolar and lateral incisors [37]. 
Hypodontia in permanent dentition stages can be present 
even when a full complement of primary teeth are 
present. 

 
Bilateral agenesis of teeth is more common than 

unilateral [37]. Hypodontia can be present as non-
syndromic or syndromic in association with Down 
syndrome, Ectodermal dysplasia, Pierre-robin sequence, 
Van der Woude syndrome and cleft lip and palate. 
Hypodontia can lead to ectopic eruption of adjacent teeth 
and spacings between teeth along with dental rotations. 
Etiology of hypodontia includes possible agenesis of tooth 
buds. Specific areas in dental lamina maybe susceptible to 
polygenetic and environmental effects thereby leading to 
hypodontia. More than 300 genes are involved in dental 
morphogenesis. However, paired box gene 9 (PAX9), 
muscles segment homeobox 1 (MSX1) and axis inhibition 
protein 2 (AXIN2) are commonly reported to be 
associated with hypodontia [36]. Hypodontia can lead to 
esthetic concerns due to missing teeth and have negative 
psycho-social sequelae. 

 
Prosthetic rehabilitation including restoration of 

missing teeth is recommended. Depending on the age of 
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patient, space available and future aesthetic needs 
treatment planning can be staggered to involve transient 
treatment including a resin-supported bridge (Carolina 
bridge) or a Maryland bridge (Figure 4). Future 
permanent restorative options involving implant-
supported crowns can be planned based on the age of the 
patient. Depending on the skeletal or orthodontic 
findings, space closure or canine substitutions for missing 
lateral incisors has been employed in the past [36]. 
 

Oligodontia 

Oligodontia is a dental anomaly in which there is an 
absence of >6 teeth excluding 3rd molars [36]. 
Oligodontia can be present in non-syndromic or in 
association with syndromes such as Ectodermal dysplasia, 
Orofacial digital syndrome, Witkop-tooth-nail syndrome, 
Van der Woude syndrome, Down syndrome, Klinefelter 
syndrome, Ellis van Creveld syndrome, Rieger syndrome, 
Incontinent Pigmenti [38], or Emanuel syndrome [39].  

 
Comprehensive prosthetic management to replace 

missing teeth is recommended in non-syndromic cases. 
Oligodontia with syndromic association in young patients 
may pose some challenges due to uncooperative patient 
behavior and additional systemic findings [39]. 
 

Anodontia 

Anodontia is a rare dental anomaly in which there is 
absence of all teeth. It is commonly associated with 
syndromes such as Witkop’s tooth-nail syndrome Rieger 
syndrome, Holoprosencephaly, Kabuki syndrome, Wolf-
Hirschhorn syndrome and Hair-nail-teeth dysplasia [36]. 
Depending on the age, cooperation, and syndromic or 
systemic findings, prosthetic rehabilitation can be done 
using an implant supported complete denture. 
 

Hyperdontia 

Hyperdontia is defined as the presence of a tooth or 
teeth in addition to the full complement of permanent or 
primary teeth. The erupted or unerupted additional tooth 
is termed as a supernumerary tooth. Hyperdontia can be 
present unilaterally or bilaterally. Supernumerary teeth 
are most commonly noted in the anterior region of the 
maxilla. The prevalence of hyperdontia in the permanent 
dentition is approximately 2% [40]. Localized 
hyperactivation of dental lamina is considered as possible 
etiologic basis for development of hyperdontia [41]. 
Supernumerary tooth/teeth can be classified based on the 
number of extra teeth, shape, size, site and laterality [42] 
(Figure 4). 

In addition to dental lamina hyperactivation theory, 
possible theories of etiology of hyperdontia are atavism 
theory, dichotomy theory, and theory of epithelial 
remnant of dental lamina [43]. Atavism theory states that 
phylogenetic reversion in humans to primates (3 pairs of 
incisors) can lead to development of supernumerary 
teeth. Dichotomy theory states that single tooth bud splits 
into 2 equal (twin) or unequal (rudimentary) parts which 
can lead to formation of a supernumerary tooth or teeth. 
Epithelial remnants of dental lamina as a plausible 
underlying factor for the development of hyperdontia is 
the most commonly accepted theory [44]. 
 

 

Figure 4: Hyperdontia with supernumerary premolars 
between mandibular permanent lateral incisor and 
canines. 

 
Hyperdontia is clinically diagnosed by the presence of 

erupted or unerupted supernumerary teeth detected 
during clinical or radiographic examination (Figure 4). 
There is no clear guideline or consensus regarding the 
treatment of supernumerary teeth [45]. Supernumerary 
teeth can clinically lead to crowding, displacement or root 
resorption of erupted teeth. Additional problems 
associated with supernumerary teeth includes possible 
development of pathology (cysts). Hyperdontia can be 
present non-syndromically or in association with various 
syndromes including Cleidocranial dysplasia, Gardner’s 
syndrome, Enamel-renal-gingival syndrome, Crouzon’s 
syndrome, Ehlers-Danlos syndrome, Hallerman-Streiff 
syndrome, Incontinentia Pigmenti, Noonan syndrome, 
Robinow syndrome [46]. Sequence similarly family 
FAM10a mutation has been associated with 
supernumerary premolars [47]. 

 
If no pathology or other orthodontic problems are 

noted with the supernumerary tooth then immediate 
extraction is not warranted [48]. Some clinicians have 
recommended immediate extraction of supernumerary 
tooth [49]. Figure 5 demonstrates a clinical decision-
making tree based on the information provided by 
Amarlal, et al. regarding management of hyperdontia [50]. 
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Figure 5: A clinical decision-making tree for 
management of hyperdontia. 

 
 

Mesiodens  

Mesiodens refers to a supernumerary tooth located in 
the maxillary arch between two central incisors. When it 
is occurs in the primary dentition, it is referred to as 
supplementary mesiodens [44]. In the permanent 
dentition, the term used is rudimentary mesiodens. The 
prevalence of this anomaly is <2% [51] and is more 
common in males in comparison to females [52]. It can be 
associated with craniofacial syndromes such as Gardner’s 
syndrome, Cleido-cranial dysostosis, and cleft lip and 
palate or occur in an isolated manner. A possible genetic 
basis has been postulated as siblings of patients 
diagnosed with mesiodens have also demonstrated this 
condition [51]. 

 

 

 

Figure 6: Clinical photograph of a mesiodens in an 11-
year-old patient on the mid-palatal area (A), periapical 
radiographs of another 7-year-old patient showing 
two mesiodens (one erupted and one unerupted) 
between permanent central incisors. 

 
Clinical features of a mesiodens can depend on the 

involved dentition (primary or permanent). 
Supplementary mesiodens may appear as a natural tooth. 

Rudimentary mesiodens can exhibit abnormal size or 
shape [44] and more commonly with a conical or peg 
shape [52]. Mesiodens of the primary or permanent 
dentition can erupt into the oral cavity displacing central 
incisors. These erupted teeth are easy to detect clinically 
whereas an inverted, unerupted mesiodens can only be 
detected on an occlusal radiograph (Figure 6). In case of 
unerupted mesiodens, radiographic evaluation is 
indicated with multiple projections (cone shift) to identify 
the facial or palatal position of a mesiodens. 
 

In approximately 25% of cases, a mesiodens will be 
expected to erupt, making radiographic evaluation a 
fundamental component of initial diagnosis, especially if 
there are suspicious clinical features including delayed 
eruption or diastema of the central incisors [53]. It has 
been reported that mesiodens can delay or prevent 
eruption of central incisors in approximately 50% of the 
cases. Abnormal positioning of the central incisor can be 
detected in more than 75% of cases. Rare complications 
associated with mesiodens include dilaceration of the 
central incisor root, cystic transformation or eruption into 
the nasal cavity [44]. 

 
Treatment for an erupted mesiodens includes 

extraction followed by interceptive orthodontics to close 
the spacing between central incisors. Surgical extraction 
of un-erupted mesiodens in primary dentition is also an 
option. However, the risk of damage to the developing 
permanent incisor is high. Delayed surgical extraction of 
mesiodens is preferred until at least 10 years of age when 
it is anticipated that the apices of the permanent central 
incisors are closed. Minor-moderate spacing is common 
with mesiodens and diastema closure can be considered 
after surgical extraction [52]. 
 

Positional Anomalies 

Ankylosis 

Ankylosis is defined as the fusion of the root (dentin or 
cementum) of a tooth to bone [54]. This may lead to the 
discontinued eruption of the tooth. In some cases, 
traumatic dental injuries have been reported as a cause of 
ankylosis. However, in many instances the cause for 
ankylosis is unknown. The prevalence of ankylosis of the 
primary molars is reported to be 8 to 14% [54]. Primary 
mandibular second molars are more commonly affected 
than any other primary teeth [55].  

 
In primary or permanent dentition, the most common 

clinical presentation of ankylosis is a “submerged” tooth 
that appears to be in infra-occlusion compared to the 
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adjacent teeth [55]. A dull sound on vertical percussion is 
a characteristic of an ankylosed tooth. Submergence of the 
ankylosed tooth occurs due to the continued vertical 
eruption of adjacent teeth in the alveolar bone while the 
affected tooth fails to do the same. Additional findings 
associated with ankylosed teeth are supraeruption of 
opposing the tooth and collapse of the dental arch due to 
tipping of adjacent teeth towards the ankylosed tooth. In 
some cases, the successor teeth (e.g., premolars) tends to 
erupt ectopically by tipping distally [54]. 
 

The exfoliation of ankylosed primary molars typically 
follows the normal exfoliation schedule with a normal 
resorption pattern that warrants no further treatment. 
However, when evidence of tipping of adjacent teeth or 
supra-eruption of opposing primary teeth are noted, then 
definitive restorations such as stainless-steel crowns 
(Figure 7) or a composite build-ups can be planned to 
restore the occlusal plane [56]. When ectopic eruption of 
the succedaneous, premolar, is noted then extraction of 
ankylosed primary molar should be considered [54]. 
When ankylosis of permanent teeth is noted at a young 
age with esthetic needs, decoronation and root 
submergence (removal of clinical crown while leaving the 
radicular portion of the tooth) can be performed to 
preserve the alveolar bone for future implant placement 
with temporary restorative treatment [57]. Treatment of 
ankylosed permanent teeth can range from monitoring to 
advanced restorative treatment depending on the severity 
of the problem. When ankylosed teeth are planned for 
extraction due to poor prognosis, then a referral to an oral 
and maxillofacial surgeon may be necessary.  
 

 

 

Figure 7: Periapical radiographs showing ankylosis of 
mandibular left second primary molar (submerged) 
with mesial tipping of permanent mandibular molar 
and distal tipping of first primary molar (A), 
restoration with stainless-steel crown to prevent 
reduction in arch length (B). 

 
 

Primary Failure of Eruption 

Normal dental eruption is characterized by three basic 
processes: (1) formation of osteoclasts to resorb bone 

(and facilitate eruption of a tooth through bone); (2) 
gingival resorption; and (3) elongation of the root. 
Primary failure of eruption (PFE) occurs when teeth fail 
to erupt despite a clear eruptive path. This is a rare 
disorder with a reported prevalence of <1% [58]. PFE is 
associated with parathyroid hormone receptor 1 (PTH1R) 
mutation [59] and the effect of PTH1R mutation on the 
clinical manifestation of PFE is poorly understood [60].  

 
Clinical manifestations include unilateral or bilateral 

posterior open bite with affected teeth presenting with 
partial or complete failure of eruption. Radiographically, 
teeth with complete loss of eruption will have a clear path 
for eruption and still clinically fail to erupt (Figure 8) [60]. 
Posterior teeth are more commonly affected than anterior 
teeth with an equal predisposition for primary and 
permanent teeth [61]. 
 

 

 

Figure 8: Primary failure of eruption of mandibular 
second molars in a 16- year-old patient. 

 

 
After the diagnosis of PFE is confirmed no treatment 

should be instituted. Past treatment approaches such as 
surgical exposure of affected teeth and orthodontic 
traction are not recommended and may be associated 
with ankylosis of the affected tooth and untoward effects 
on adjacent teeth [60]. If the first permanent molar is 
involved, extraction should be planned to allow mesial 
drifting of the second permanent molar. However, if the 
second permanent molar is similarly affected, then it 
undermines a conservative extraction plan [62].  
 

Distally Displaced Premolars 

Second premolars can sometimes erupt ectopically 
with distal displacement and inclination towards the first 
permanent molar. Premolars with such findings are 
termed as distally displaced premolars (DDP). The clinical 
implications of DDP can include delayed exfoliation of the 
predecessor primary tooth and in severe circumstances, 
resorption of the first permanent molar. 

 
Clinically, the finding associated with DDP includes 

delayed eruption of the second premolar and an over-
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retained second primary molar. Radiographically, this can 
be detected on a routine panoramic or periapical 
radiograph (Figure 9) where the vertical axis of the 
premolar crown appears distally tipped relative to the 
lower border of the mandible. Mild cases are usually self-
correcting while a severe presentation requires extraction 
of the primary molar alone or in combination with 
surgical exposure and orthodontic extrusion and/or 
uprighting [63]. 
 

 

 

Figure 9: Bitewing radiographs showing distally 
displaced second premolars. 

 

 

Ectopic eruption 

Ectopic eruption is defined as the eruption of a tooth 
into a position other than normally expected in the arch. 
Such atypical eruption is more common with maxillary 
first permanent molars with an incidence of 2-6% [64]. 
The etiology of this condition is not clear. However, local 
factors such as the steep mesial angulation of molars 
during eruption and the blocking of erupting teeth by the 
distal portion of primary second molars have been 
documented in some cases [65]. Ectopic eruption can run 
in families and hence, some genetic association has been 
speculated. Ectopic eruption of teeth is more common in 
patients with cleft lip or palate. Maxillary molars are more 
commonly affected than mandibular molars and there is 
no significant gender predisposition [66]. 

 
Clinical findings associated with ectopic eruption 

include the lack of visualization of the mesial marginal 
ridge in a partially erupted first permanent molar. In 
some cases, there may be supra-eruption of the distal part 
of the affected tooth resulting in a less than desirable 
contact position with the opposing molar or alveolar 
ridge. Radiographically, the long axis of the affected tooth 
is steeply inclined mesially and locked under the distal 
surface of the primary second molars. Resorption of the 
primary second molar root and reduction of arch length 
can be seen in cases with ectopic eruption of permanent 
first molars [65]. 

 
 Approximately 3 out of 4 first permanent molars 

affected ectopic eruption will self-correct [66]. Therefore, 
no treatment is needed except for monitoring. Permanent 

first molars are usually monitored until 7 years of age. 
The likelihood of self-correction is reduced after 7 years 
or when resorption of the roots of primary second molars 
is noted [66]. Factors that need to be considered for 
treatment of ectopically erupting first permanent molars 
include: age of the patient, presence of premolars, status 
of the primary second molar, and severity of ectopic 
eruption [65]. The use of elastic separators between the 
primary second molar and ectopically erupting first 
permanent molar is usually the first line of treatment. 
Some clinicians use brass wires to create a separation 
between the primary second molar and to upright 
ectopically erupting first permanent molars (Figures 10 A 
and B). In severe cases when the ectopically erupting first 
permanent molar is physically locked under the distal 
aspect of second primary molar, a Halterman appliance 
may be the treatment of choice. The Halterman appliance 
derives anchorage from a clinically erupted tooth and 
uprights the ectopic molar using elastic chains stretched 
from a stainless-steel button (bonded on to the occlusal 
table of the ectopically erupting molar) to a wire looped 
distal to the ectopically erupting molar (Figure 10 C and 
D). In cases of significant resorption of primary second 
molar roots, extraction may be necessary along with 
distalization of the ectopically erupting permanent first 
molar. 
 
 

 

Figure 10: Periapical radiographs demonstrating 
ectopically erupting mandibular left first permanent 
molar due to uncrimped distal margin of stainless-
steel crown on second primary molar (A) and clinical 
photograph showing use of brass wire to upright 
(unlock) ectopically erupting first permanent molar 
(B). Clinical Photographs of ectopically erupting 
mandibular second  permanent molars (C) after 
placement of a bilateral Halterman’s appliance for 
uprighting of second molars (D). 
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Impaction 

Impaction is defined as the inability of a tooth to erupt 
into the oral cavity. Females are most commonly affected 
than males. Associated systemic factors include 
hypothyroidism, radiation therapy, Cleidocranial 
dysostosis and Amelogenesis imperfecta. Local factors 
include failure of the deciduous tooth to resorb, an 
abnormal eruptive path, presence of supernumerary 
teeth, crowding, trauma, and pathology. 
 

The prevalence of third molar impaction ranges from 
16-68% [67] and females are more commonly affected 
than males. Untreated and impacted third molars have the 
potential for cystic transformation leading to possible 
pathology such as a dentigerous cyst, unicystic 
ameloblastoma, odontogenic keratocyst, and calcifying 
epithelial odontogenic tumor [68]. 

 
Canine impaction is defined as the intra-osseous 

position of a canine after the normal eruption time [69]. 
The most common tooth to be impacted is the maxillary 
permanent canine and the associated prevalence is 
reported to range from 0.2 to 2.4% depending on the 
population [70]. Various etiologic factors proposed for 
canine impaction include local hard tissue barriers, 
pathology, abnormal positioning of the incisors, and 
hereditary factors [70]. It is controversial as to whether 
non-resorption of a primary canine leads to an impacted 
permanent canine or if impaction of the permanent 
canine results in a non-resorbing primary canine. Facially 
impaction of a canine is more common than palatal 
impaction. In 82% of cases with dental crowding, facially 
impacted canines are noted as compared to 18% cases 
with dental crowding along with palatal impaction of a 
permanent canine [69]. 

 
Clinically, in cases with canine impaction the normal 

facial prominence of the canine is absent. Palatally 
impacted canines may demonstrate a clinically detectable 
palatal prominence or bulge. An impacted canine is 
usually detected at or after 8 years of age on a routine 
panoramic radiograph. An excessive mesial inclination of 
the developing permanent canine is a typical finding 
associated with possible future impaction. It is difficult to 
determine whether the impaction is buccal or palatal 
from a panoramic radiograph and advanced radiographic 
techniques such as CBCT may be needed. An alternative, 
less expensive, and less invasive radiographic approach is 
to consider taking two periapical radiographs using 
Clarke’s rule (cone shift) to aid in the determination of the 
position of an impacted canine. 

 

An ectopically erupting permanent canine can possibly 
lead to pathologic resorption of roots of the lateral incisor 
and hence identifying and treating ectopic eruption of 
canines during the mixed dentition stage is critical (Figure 
11). Based on the panoramic evaluation, if the crown of 
the developing permanent canine appears to overlap the 
root of the permanent lateral incisor then extraction of 
the primary canine teeth is recommended [71,72]. 
Extraction of the primary canine allows eruption of the 
impacted permanent canine in about 62% cases and a 
favorable canine position in 17% of cases. However, 
extraction of primary canine does not guarantee 
resolution of permanent canine impaction [73]. Surgical 
exposure in combination with orthodontic traction of the 
permanent canine [74] may also be considered following 
primary canine extractions. Even after surgical 
repositioning, there may be instances when root torque of 
the affected permanent canine is not optimal. 
 

 

 

Figure 11: Panoramic radiograph demonstrating 
impaction of both maxillary canine and resorption of 
permanent maxillary lateral incisor roots. Distally 
displaced mandibular second premolars can also be 
noted on the radiograph. 

 

 
Complications associated with unerupted permanent 

canines include the risk for infection and cystic follicular 
lesions. Some studies have demonstrated development of 
calcifying epithelial odontogenic cysts and adenomatoid 
odontogenic tumors [68]. Additionally, impacted or 
mesially inclined canines can lead to possible root 
resorption of the adjacent permanent lateral incisor 
rootss (Figure 11) [73]. The risk for development of 
pathology underlines the importance of continued 
monitoring of impacted canines as well as early 
intervention whenever possible.  
 

Anomalies of Infancy and Childhood 

Natal and Neonatal Teeth 

Natal and neonatal teeth are rare developmental 
anomalies that occur during the newborn period. Natal 
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teeth are defined as those teeth that are present at birth, 
whereas neonatal teeth erupt during the neonatal period 
(first 30 days of life) [75]. Additionally, “early infancy 
teeth”, have been reported in the literature and these 
erupt between 1 – 3.5 months of age [76]. Other 
synonymous terms for prematurely erupted primary 
teeth are ‘congenital teeth’, ‘fetal teeth’ or ‘dentitia 
praecox’. 

 
Several causative factors for natal and neonatal teeth 

have been proposed including autosomal dominant 
inheritance, superficially positioned tooth germs, 
accelerated eruptions due to hormonal stimulation or 
febrile illnesses, and environmental toxins [77-81]. Natal 
and neonatal teeth have been shown to occur with certain 
systemic conditions such as Hallerman-Streiff syndrome, 
Pfeiffer syndrome, orofacial clefting, and epidermolysis 
bullosa [82]. 

  
The reported prevalence of natal and neonatal teeth 

varies widely with ranges from 1:1000 to 1:30,000 and 
natal teeth occurring more frequently than neonatal teeth 
[83]. The mandibular incisor region is the most common 
location of presentation. It has been found that in the 
majority of cases, natal and neonatal teeth are primary 
teeth and in the remaining instances, can be present as 
supernumerary teeth. There is currently no established 
gender predilection, although some authors suggest a 
greater proportion of affected females compared to males 
[75]. 

 
The clinical presentation of natal/neonatal teeth can 

be classified as mature or immature [76]. In mature cases, 
the tooth has typical development of the crown and root 
as well as a normal appearance of the enamel. In the cases 
of immature natal/neonatal tooth, there may be 
alterations in size (smaller), shape (e.g., conical), 
hypoplastic appearance of the enamel (yellowish-white 
appearance) and underdeveloped or total failure of the 
roots (increasing tooth mobility). 

 
Several complications result from natal and neonatal 

teeth including feeding difficulties with lack of weight 
gain or failure to thrive, Riga-Fede disease (ulceration of 
the ventral tongue, Figure 12), nipple pain or ulceration 
(in the feeding mother), and hypermobility of the affected 
tooth [84]. Treatments can include smoothing of the 
sharp surfaces, placement of a composite resin, or 
extraction of the natal/neonatal tooth to improve feeding 
related concerns during the newborn period [85,86]. 
 

 

 

 

Figure 12: Clinical photograph demonstrating 
neonatal teeth with ulceration on the ventral aspect of 
the tongue (Riga-Fede disease). 

 
 

Fusion  

Fusion is characterized by the union between enamel 
and dentin of two or more independently developing 
primary or permanent teeth. Theories regarding the 
etiology of the fused teeth include that this phenomenon 
arises due to mechanical pressure that adjacent teeth 
follicles apply upon each other, racial determinants, and 
hereditary conditions [87]. 

 
The clinical and radiographic presentation of fusion 

can be complete (total or true fusion or incomplete 
(partial or late fusion) and this is dependent on the stage 
of tooth development during which this phenomenon 
occurs. For example, if two tooth buds experience fusion 
before their respective calcification stages, full fusion 
results, and presents clinically as a single large crown 
[88]. In contrast, if fusion of the two buds occurs during 
the advanced morpho-differentiation stage of tooth 
development, the clinical appearance would present as 
fused teeth that have two separate crowns delineated by a 
groove. Radiographically, these teeth would present with 
two separate pulp chambers and root canals and the 
fusion will be limited to the roots of these teeth [89]. 
Fusion more commonly occurs unilaterally in the primary 
rather than in permanent dentition, and most often in the 
anterior region with involvement of the mandibular 
lateral incisors and canines (Figure 13) [90]. 
 

Fusion of primary teeth has been found to be 
associated with developmental anomalies of the 
permanent dentition in several studies. Such anomalies  
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can occur in regions that are unrelated to the site of the 
fused teeth or at the site of fusion. Anomalies of the 
permanent dentition reported at the site of primary fused 
teeth include peg-shaped incisors, occurrence of fusion of 
the successors, and supernumerary or congenitally 
missing successors [90,91]. Unrelated tooth anomalies 
that have been reported include hypodontia, talon cusps, 
delayed eruption, and ectopic eruption [90].  
 

 

 

Figure 13: Clinical photograph showing fusion of 
mandibular primary central and lateral incisor. 

 
 
Fused primary or permanent teeth can be at increased 

risk for caries formation due to the presence of deep 
buccal and lingual grooves that occur at the site of fusion. 
These sites are difficult to clean and consequently require 
additional interventions. Fissure sealants may be applied 
to prevent caries development in the grooves and 
restorative treatment, such as composite resin 
restorations, should be considered when caries develops 
at these sites. If there is pulpal involvement due to a 
caries etiology, the fused tooth can present an endodontic 
challenge and the approach should be the same as for a 
multi-rooted tooth [92]. Fused permanent teeth can also 
be an esthetic concern, and dentists should take on an 
interdisciplinary approach in such instances. 
 

Gemination 

Gemination is defined as a failed attempt at division of 
a single tooth germ by invagination during the 
proliferation stage of tooth development, resulting in a 
tooth with an incompletely separated crown, a singular 
root, and single root canal [89]. While the overall etiology 
of germination remains unclear, contributing factors that 
have been proposed include genetic predisposition, 
trauma to the primary dentition, nutritional deficiencies, 
endocrine disturbances, systemic diseases, ionizing 
radiation, and drug toxicity It is suggested that these 
potential causative factors interrupt molecular signaling 

pathways involved with tooth germ development such as 
Wingless Int-1 (Wnt-1), Msh homeobox 1 and 2 (MSX-1 
and MSX-2), tumor necrosis factor (TNF), bone 
morphogenetic protein (BMP), and fibroblast growth 
factor (FGF) to cause gemination or fusion [93].  

 
The clinical features of gemination include the bifid 

appearance of the crown of the affected tooth. The crown 
size may appear larger than normal with a shallow or 
deep groove (on the buccal and/or lingual surfaces) that 
extends inciso-gingivally. Gemination is typically 
characterized by an otherwise normal count of total 
number of teeth in the affected arch. Radiographically, the 
practitioner should discern gemination from the 
presentation of a single root with a single canal and pulp 
chamber. Gemination has a higher prevalence in the 
primary dentition compared to permanent teeth (where it 
is rare). It occurs most often in the maxillary anterior 
region and has an equal sex predilection [93]. 
 

Similar to fusion, geminated teeth are also at increased 
risk for caries formation due to the presence of deep 
buccal and lingual grooves (Figure 14). Similar treatment 
options should be considered such as placement of fissure 
sealants to prevent caries development and composite 
resin restorations if caries develops in the grooves. 
 
 

 

Figure 14: Clinical photograph demonstrating 
gemination of mandibular right central and left lateral 
primary incisors. 

 
 

Anomalies of Enamel and Dentin 

Amelogenesis Imperfecta 

Enamel is the hardest tissue in the human body 
consisting of more than 90% mineral and less than 2% 
organic matrix and water. Amelogenesis imperfecta (AI) 
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refers to a heterogeneous group of conditions with 
variable clinical manifestations that result from a lack of 
normal enamel formation. In addition to affecting the 
morphological appearance of enamel, it is also 
characterized by compositional changes in enamel [94]. 
AI can be autosomal dominant or sex-linked and affects 
both primary and permanent dentition. The prevalence 
ranges from 1:700 (95) to 1:14000 [95] depending on the 
population studied. Formation of enamel by ameloblasts 
takes place through the interactions of various organic 
matrix molecules such as amelogenin (AMELX), 
ameloblastin (AMBN), enamelin (ENAM), dentin 
sialophosprotein (DSPP), tuftelin (TUFT1), Kallikrein 
(KLK4) and matrix metalloproteinase 20 or enamelysin 
(MMP20). Various mutations in proteins such as 
amelogenin (AMELX), enamelin (ENAM), Kallikrein 
(KLK4), enamelysin (MMP20) and FAM83H are associated 
with development of AI [96]. 

 
There are various classification systems for AI (Figure 

15). The most widely accepted classification includes 4 
types of AI: hypoplastic, hypomaturation, hypocalcified, 
and hypomaturation-hypoplastic with taurodontism 
(associated with tricho-dento-osseous syndrome) [96]. AI 
can be also classified based on the mode of inheritance; 
however phenotypic heterogeneity can make this 
classification challenging. 
 

 

 

Figure 15: Clinical photographs demonstrating 
Amelogenesis Imperfecta (AI) types: hypocalcified (A), 
hypomineralized (B) and hypomaturation (C) with 
panoramic radiograph (D) demonstrating no 
discernable radiodensity of enamel. 

 
 

Clinical findings in AI include discolored, soft, and 
sensitive enamel. AI can be associated with accelerated 

tooth eruption, caries susceptibility of the affected 
dentition, excessive calculus deposition, and gingival 
hyperplasia. Teeth affected with AI can demonstrate 
severe attrition [97]. Anterior open bites occur in patients 
presenting with the hypoplastic, hypocalcified, or 
hypomaturation types of AI. The differential diagnosis of 
AI includes severe dental fluorosis. However, unlike 
dental fluorosis, in AI all teeth are similarly affected. Due 
to the phenotypic variations associated with the 
condition, intra-oral radiographs to help identify the 
contrast between enamel and dentin should accompany 
meticulous clinical observations. 

 
AI alone can be considered a syndrome and can 

present with other coexisting developmental dental 
anomalies such as impacted or ectopically erupting 
permanent teeth, pulp calcifications, and congenitally 
missing teeth. In isolated cases of AI, there are usually no 
associated systemic conditions. AI is also commonly 
associated with syndromes such as trico-dento-osseous 
syndrome. Due to the genetic etiology and potential for 
syndromic association, a careful collection of family 
history and pedigree analysis is recommended in 
suspected cases. Genetic analysis is not part of the routine 
care and diagnostic evaluation by the dental team. 
However, when support is available, genetic analysis can 
be a useful adjunctive tool for diagnosis and research. 
Once a diagnosis is made, genetic counseling for affected 
individuals and families should be provided. 

 
Studies have demonstrated that patients affected by AI 

suffer significant negative psycho-social impacts and are 
usually concerned with their appearance and improving 
esthetics when seeking dental care [98]. During the 
primary dentition stage, transient treatment is provided 
while the permanent dentition is characterized by 
comprehensive care. Since young patients are often 
sensitive and anxious about treatment rendered, the 
majority of the dental treatment during the primary or 
mixed dentition stages has been performed under general 
anesthesia. Definitive treatment approaches includes full- 
coverage restorations of the primary and permanent 
dentition. As the enamel is structurally and chemically 
weak, materials that require micro-mechanical bonding to 
enamel such as composite resin are not as successful as 
long-term restorative options. Resin modified glass-
ionomer [99] and polyacid modified composite resins 
may be more beneficial due to their chemically adhesive 
properties to the underlying substrate [100]. Where 
malocclusion presents concurrently with AI, further 
orthodontic evaluation and treatment may be indicated. 
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In addition to restorative and orthodontic 
management, preventive oral care is a critical aspect of 
the long-term management plan for affected patients. 
Professional application of sodium fluoride varnish can 
reduce caries risk in individuals affected by AI. 
Additionally, casein phosphopeptide and amorphous 
calcium phosphate (CPP-ACP) may be used to facilitate 
remineralization of hypomineralized tooth structure. Very 
few studies have reported improvement in aesthetics 
after application of CPP-ACP [101]. 
 

Enamel Hypoplasia 

Enamel hypoplasia is defined as a disturbance in 
enamel matrix formation leading to pitting, grooving, and 
partial, or complete absence of enamel (Figure 16) [102]. 
Enamel hypoplasia has been associated with multiple and 
etiologic factors such as metabolic disorders, systemic 
infections, chemicals, or drug exposures (including 
excessive fluoride exposure) during development of the 
dentition [103,104]. Infectious diseases that have been 
implicated include congenital syphilis and viral infections 
such as measles, rubella, chicken pox, and 
cytomegalovirus (sew 2014). Children with celiac disease 
are also at risk for enamel hypoplasia due to the impaired 
absorption of minerals [105]. Traumatic dental injuries 
can be another etiologic factor due to local impacts to the 
primary dentition that secondarily affect the development 
of successor teeth [106]. Patients with syndromes such as 
DiGeorge syndrome and Kenny-Caffry syndrome can have 
enamel hypoplasia due to the associated systemic 
presentation of hypoparathyroidism with these 
conditions. Severe enamel hypoplasia is commonly 
associated with rickets occurring from vitamin D 
deficiency [107]. Moderate to severe forms of enamel 
hypoplasia can be seen in focal dermal hypoplasia or 
Goltz syndrome [108]. 
 

 

 

Figure 16: Clinical photograph showing localized 
enamel hypoplasia on facial surface of mandibular 
permanent central and lateral incisors. 

 
 

Enamel hypoplasia can be clinically detected as 
opaque-chalky spots of enamel that have otherwise 

normal surface contours. Mineralization of the enamel can 
be due to disturbed enamel maturation. Based on the 
etiology and clinical manifestations, treatment can be 
vary for hypoplasia. In general, teeth affected with enamel 
hypoplasia may be sensitive and need a temporary 
sedative restoration to alleviate sensitivity. Generalized 
enamel hypoplasia may need more comprehensive 
management including full- coverage restorations such as 
stainless-steel crowns for primary dentition and more 
aesthetic crowns for the permanent dentition. Mild or 
localized enamel hypoplasia can be managed by micro-
abrasion of affected enamel in combination with direct or 
indirect partial or complete composite veneers. 
 

Molar-Incisor Hypomineralization (MIH) 

MIH is defined as a condition in which areas of 
hypoplasia and hypomineralization develop on 
permanent molars and incisors (Figure 17) [109]. 
Childhood infectious diseases are one of the proposed 
etiologic factors for the development of MIH [104]. 
Additional etiologic factors such as malnutrition, 
respiratory and urinary infections, and use of antibiotics 
have been suspected. The prevalence rate for this 
anomaly ranges from 3.6 to 36% depending on the 
population studied [109]. Permanent first molars and 
incisors are the only affected teeth suggestive of the 
localized impact of etiologic factors during the time 
period from birth to 3 years of age [110]. 
 
 

 

Figure 17: Panoramic radiograph showing molar-
incisor- hypomineralization (MIH) with no discernable 
radiodensity of enamel only on first permanent molars 
and permanent incisors’ occlusal and incisal aspect 
respectively. 

 
 

MIH affected patients may demonstrate post-eruptive 
loss of hypomineralized tooth structure [106] with tooth 
sensitivity as a common finding [111]. Clinically affected 
teeth can demonstrate yellow or brownish discolorations 
or opacities indicative of hypoplasia or 
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hypomineralization [111]. MIH affected teeth are 
susceptible to caries and require restorative treatment. In 
such instances, the lack of adequate local anesthesia due 
to severe hypersensitivity can pose a significant barrier to 
the completion of planned dental treatments in a 
traditional clinical setting [111]. Some clinicians prefer to 
initially place sedative glass ionomer temporary fillings to 
alleviate sensitivity prior to final treatments that can 
range from restorations limited to affected surfaces or 
full-coverage restorations when multiple surfaces are 
involved. In severe cases, extractions are considered with 
an interdisciplinary approach that includes orthodontic 
(mesialization of second permanent molar) and/or 
prosthodontic management to maintain function and 
esthetics [112]. 
 

Dentinogenesis Imperfecta (DI) 

Dentin is the second hardest tissue in the human body. 
It is composed of mineral (70%), organic matrix (20%), 
and water (10%). The mineral phase is primarily 
hydroxyapatite whereas the organic phase is primarily 
formed by type I collagen and a small proportion of non-
collagenous dentin phosphoprotein. Dentinogenesis 
imperfecta (DI) is a hereditary condition affecting dentin 
formation and/or mineralization. It can affect both 
primary and permanent dentition and may be present 
alone or in association with systemic disorders of bone 
such as osteogenesis imperfecta (OI). DI is also referred to 
as hereditary opalescent dentin or Capdepont dysplasia 
[113]. DI is classified into 3 categories: 
a) Type I DI is usually associated with OI  
b) Type II DI is usually present as a single entity 
c) Type III DI is a rare variety characterized by shell like 

teeth with multiple pulp exposures in primary 
dentition 

 
The incidence is reported to be 1 in 8000 [114]. The 

etiologic basis is a mutation of genes COL1A1 and COL1A2 
(type I collagen). Mutations in the dentin 
sialophosphoprotein (DSPP) gene has also been reported 
to be associated with DI [115]. Associated syndromes 
include Ehlers-Danlos syndrome, Goldblatt syndrome, and 
osteodysplasia. 

 
Affected teeth demonstrate discoloration ranging from 

grey to brown or yellow to violet with a classic 
translucent or opalescent hue (Figure 18). While caries 
incidence is low, clinically, excessive wear is a common 
finding that can result in pulpal pathology. 
Radiographically, teeth affected with DI demonstrate 
obliteration of pulpal spaces, short blunt roots, and bulbar 
crowns with cervical constrictions [113]. Genetic studies 

can be undertaken to identify associated mutations. The 
differential diagnoses include intrinsic discoloration such 
tetracycline staining, hypophosphatasia, cyclic 
neutropenia, regional odontodysplasia, and vitamin D-
dependent rickets [116]. 
 

Based on the severity of the condition and affected 
dentition (primary or permanent) the aim of the 
treatment is to restore function and alleviate pain or 
infection. In the primary dentition, full-coverage, 
stainless-steel crowns are recommended. Pulp therapy for 
primary teeth with severe attrition may be indicated prior 
to restoring with stainless-steel crowns. In the permanent 
dentition, comprehensive care includes endodontic 
treatment and esthetic full-coverage restorations. In cases 
of severe attrition, onlays may be planned with possible 
over dentures to restore the patient’s occlusion. In 
addition to restorative therapy, preventive management 
includes professional fluoride application and regular 
recall visits. 
 
 

 

Figure 18: Clinical photographs: Anterior bite (A), 
maxillary (B) and mandibular occlusal (C) 
demonstrating translucent appearance of all primary 
and permanent teeth in a six-year old patient due to 
Dentinogenesis Imperfecta (DI). 

 
 

Dentin Dysplasia 

Dentin dysplasia (DD) is a rare anomaly characterized 
by normal crowns, short roots, and reduced pulp sizes in 
the primary and permanent dentition [117]. The 
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classification includes type I DD that is clinically 
characterized by normal teeth with reduced pulps and 
associated periapical radiolucencies that can occur even 
with non-carious teeth. 

 
Radiographically, there is evidence of short conical 

roots with apical constrictions, pulpal obliterations, and 
crescent shaped pulps (parallel to the cementoenamel 
junction) [118]. Type I DD may be associated with a DSPP 
gene mutation. In type II DD, the primary dentition may 
have the appearance of type I DD with unaffected 
permanent dentition. The radiographic appearance of 
type II DD includes a “thistle-tube” appearance of pulp 
chambers with pulp stones. Phenotypic variationsous are 
common in DD and clinical features may overlap with DI. 
However, the dental treatment is usually similar to that 
planned in cases of DI. 
 

Conclusion 

Developmental dental anomalies affecting the shape, 
number, position, and enamel or dentinal structures of 
the primary and permanent teeth can impact the overall 
form, function, and development of the jaws. While some 
developmental anomalies are mild deviations from 
normal with no indicated interventions, others require 
minor to comprehensive dental treatments using an 
interdisciplinary approach during the primary, mixed or 
permanent dentition stages. Clinicians should understand 
the various types of dental developmental anomalies, 
their pertinent clinical and radiographic features, 
associated systemic conditions or syndromes, and the 
available management approaches to better serve 
affected patients. 
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