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Abstract

Background: Regional odontodysplasia is a rare abnormality of unknown aetiology affecting dental tissues derived from the mesoderm and
ectoderm. It occurs mostly in women, with no racial predilection. It is often located in the upper jaw and tends to affect a single quadrant. It can
involve the temporary as well as the permanent dentition. The aetiology is unknown; however, local, systemic or genetic factors may be involved.
The affected teeth are clinically hypoplastic and hypocalcified, radiographically demonstrating the appearance of “ghost teeth”.

Case report: We present the case of a 9-year-old girl who came to the clinic due to an infection located in the first lower left molar that was half-buried
gingivally. Previous medical history reflected a diagnosis of regional odontodysplasia at 2 years of age in the third quadrant of the temporal dentition.
Clinically, she presented at birth with a slight facial haemangioma in the left hemi-mandibular region until 6-8 months. Intraorally, dental absences
were observed in the third quadrant, except for the first left permanent molar, with hypoplastic features and a related abscess. Radiographically, the
germs of the central and lateral incisors, canines and lower premolars demonstrated features of “ghost teeth”. The first permanent left mandibular
molar was removed, with subsequent prosthetic rehabilitation using a removable acrylic replacement plate.

Conclusions: The treatment plan for this anomaly should be determined by the patient’s age, presenting symptoms, and aesthetic and/or functional
needs. There is controversy over whether the affected teeth should be maintained for normal development of the jaws or should be extracted to
avoid serious infections.

Keywords: Odontodysplasia; Ghost teeth; Odontogenic dysplasias; Tooth abnormalities

Abbreviations: RO: Regional Odontodysplasia; PAX9: Paired Box 9; CT: Computerized axial Tomography; CBCT: Conical Beam Computed
Tomography; PRF: Platelet-Rich Fibrin

Background

Dental anomalies, depending on the stage of dental development
in which they occur, maybe of any number, size, shape, structure
and/or colour; thus, the classification of dental anomalies have been
described in detail by Prescott G, et al. [1,2]. Regional odontodysplasia
(RO) is defined as one of the “relatively rare” anomalies of dental
development that affects dental tissues derived from the mesoderm
and ectoderm, such as the enamel, dentine, pulp and follicle of both
dentitions [3]. According to the International Statistical Classification
of Diseases and Related Health Problems (tenth revised version of
2007), regional odontodysplasia is classified as K00.4 [4].

It was initially defined by Hitchin in 1934 [5]. The first case
described in the literature was published by McCall JO, et al. [6].

However, the term “odontodysplasia” was coined by Zegarelli EV,
et al. [7]; later on, Pindborg added the prefix “regional” due to its
tendency to affect a single quadrant [8].

To date, many terms have been used to define this pathology,
such as “ghost teeth”; “imperfect odontogenesis”; “unilateral dental

malformation”; “localized hypoplasia”; “imperfect amelogenesis”; or
“odontogenic dysplasia”.

Epidemiologically, RO has no predilection for any race or ethnicity,
although, regarding sex, some differences have been observed, as RO
is more frequent in women than in men (1.7:1). This pathology is
predominant in the upper jaw (55.9%) compared to the lower jaw
(33.5%) [9]. RO is normally unilateral and rarely crosses the midline,
with the central, lateral and canine incisors being the most affected
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teeth, although the rest of the teeth in the arch may be involved.
Bilateral maxillary involvement has been described in 4.3% and
mandibular involvement in 9.3% of cases [10].

RO has a prevalence of less than 1:1.000.000, and there have been
approximately 168 cases published in the English language up to 2019
[3].

Clinically, RO affects both the temporary and permanent dentition;
when the primary teeth are involved, permanent successors are often
affected as well. However, affected permanent teeth can replace healthy
temporary teeth, and rarely, a healthy permanent tooth can replace
an affected deciduous tooth. The degree of dental involvement can
vary even in the same quadrant. RO is usually observed in consecutive
teeth, without healthy intermediate teeth. The first permanent molars
are only affected if the adjacent primary molar shows RO [10].

Although the aetiology of RO is unknown, several hypotheses have
been suggested. RO is not a hereditary condition but seems to be related
to local factors during dental development. One theory suggests that it
can be produced by a somatic mutation of the PAX9 gene occurring at
an early stage of development, which may predispose the outgrowth of
an anomaly such as regional odontodysplasia [11-13].

Another supposed aetiological factor involves the presence of
an alteration in the local circulation, giving rise to ischaemia in the
area and thus affecting odontogenesis. In addition, this assumption
is supported by the fact that some cases of OR are associated with
haemangiomas in areas adjacent to the affected teeth [14].

Other factors causing OR have been mentioned, such as neural
crest cell defects, viral infections, local trauma, Rh incompatibility,
hyperpyrexia, ionizing radiation, teratogenic pharmacological agents
and nutritional and/or metabolic alterations. OR has been associated
with the presence of nevus, hypophosphatasia, hypocalcaemia,
ectodermal dysplasia, and hydrocephalus; however, most cases of OR
are not associated with medical alterations [9,14-17].

Despite the unknown aetiology, regional odontodysplasia
demonstrates clinical, radiographic and histological pathognomonic
signs on which its diagnosis is based. Histologically, all tooth tissues are
affected. The structure of the enamel is hypoplastic and hypocalcified,
and the enamel has a variable thickness and an uneven surface [18].
Dentin is observed in histological slices with an interruption of the
dentinal tubules due to the presence of interglobular dentin. The
presence of this interglobular dentin together with amorphous
basophilic areas of non-collagenous material has been suggested to be
a pathognomonic feature of RO [14].

The pulp chamber is large in RO, with various degrees of
calcification. In terms of the cement, some authors claim that it is only
slightly affected in RO. Others claim that the cement may be thin, may
have a globular structure, and may even be absent [14].

Clinically, RO cases demonstrate abnormal morphology and
yellow-brown coloration. They exhibit an irregular porous surface with
extreme erosion. They are also susceptible to fracture. Other common
clinical signs after the eruption of RO teeth are gingival enlargement,
periapical infections, and abscess formation [17].

Radiographically, affected developing teeth display a dental follicle
and an expanded pulp chamber as well as short roots with open apical
foramen. There is a lack of contrast between the enamel and dentine,
and both are less radiopaque, resulting in the appearance of “ghost
teeth”. The eruption is delayed relative to the contralateral side, with
even a mandibular radio density altered by a decrease in trabeculae.

Occasionally, unerupted teeth are surrounded by pericoronal
radiolucent regions with clear boundaries, which resemble a cyst or
tumour [15,18].

The aim of this work is to report a case of regional odontodysplasia
after 6 years of follow-up, as well as to review what has been published
in the literature in terms of this pathology, in order to achieve correct
diagnosis and early treatment.

Case Report

The case of a 9-year-old female paediatric patient referred to the
Paediatric Dentistry Service of the Alfonso X El Sabio University
(Madrid, Spain) for pain and an abscess located in the left posterior
mandibular region is presented. Upon anamnesis, the mother
referenced a traumatic delivery with forceps. At the time of birth,
she presented with a purple facial spot on the left mandible, which
represented possible paediatric haemangioma and was present until
6-8 months of age. Systemic medical or dental diseases were not
referenced by any member of her family. At the age of 2, she was
diagnosed with RO in the third quadrant at a hospital where all
temporary teeth in the third quadrant were extracted due to fistulas,
cavities and submerged teeth. She was treated with a removable resin
plate for the replacement of teeth 71-72-73-74-75 but did not adapt
to it. She continued to receive dental check-ups until she came to
our service due to pain in the first permanent left mandibular molar
(Figure 1).

Upon intraoral exploration, a vestibular abscess was observed
in the 3" quadrant, with a hypoplastic appearance of the first left
permanent molar. In the 2™ quadrant, molar extrusion was observed
due to the lack of antagonist pieces. The alveolar ridge was heavily
reabsorbed. The rest of the quadrants had a normal appearance and
displayed normal tooth replacement according to age (Figure 2). Upon
radiographic examination, the germs of the central, lateral, canine,
premolars and first molar of the 3" quadrant demonstrated more initial

Figure 1: (A) Temporary teeth extracted from the 3 quadrant at
the age of 3 years old.

(B) Panoramic X-ray at the age of 3 years when regional
odontodysplasia was diagnosed.
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Figure 2: (A) Hypoplastic eruption of the mandibular left first molar
with gingival overgrowth and a second extrusion of the upper left
temporal molar.

(B) Intraoral image of the lower jaw. Decreased left alveolar ridge.
(C) Left lateral intraoral image. Extrusion of upper molars with a lack
of prosthetic space.

Figure 3: (A) Panoramic radiography at 8 years of age, in which “ghost
teeth” are observed in the third quadrant as well as extrusion of the
antagonist teeth.

(B-C-D) Frontal section of CT, where the difference in the two lower
permanent molars is observed with abnormal development of the
second left mandibular premolar.

stages of development in addition to a delay in eruption compared to
the contralateral teeth. Ghost tooth features were observed due to
the poor demarcation between the enamel and dentin and the large
pulp chambers. However, the second permanent molar had developed
similar to its contralateral counterpart (Figures 3,4).

The initial emergency treatment in the hospital consisted of
extraction of the first left mandibular permanent molar with biopsy
of the apical lesion of the molar after extraction. Computerized axial
tomography (CT) was performed to assess the proximity of the lower
dental canal to the first left lower permanent molar (Figures 5,6).

The results of the histological test demonstrated the cystic formation
of a collagen tissue wall with abundant inflammatory chronic
lymphoplasmacytic interstitial infiltrates, and cholesterol granulomas
and associated dystrophic microcalcification foci were observed;
the epithelial lining was observed to be of the polystyrene pavement
type without keratin formation. A diagnosis of an odontogenic cyst,
compatible with a root cyst, was made. Subsequently, the cyst was
prosthetically rehabilitated with a removable aesthetic acrylic plate for
repositioning of the left central incisor as well as the left lateral and
canine mandibular incisors with acrylic extension during occlusion
to stimulate dental eruption and avoid extrusion of the antagonist’s
teeth (Figures 7,8). On panoramic radiography carried out during the
year of revision, the germs of the distalised ghost teeth were observed
occupying the space of the first extracted permanent molar (Figure 9).

The long-term treatment provides orthodontic treatment for the
intrusion of second quadrant teeth when apical closure occurs, with
adjustment of the occlusal plane. The exodontia of the affected teeth
will be assessed if they do not achieve normal dental development and/
or if they demonstrate a poor prognosis, with subsequent rehabilitation
of the affected sector through bone regeneration, if necessary, and
implant-supported prostheses.

Discussion and Conclusions

The case in question is that of a 9-year-old girl affected by left

Figure 4: Coronal section at the level of the first mandibular premolar,
where the dental anomaly of the third quadrant is observed.

Figure 5: (A) Computerized axial tomography where the germs of the
permanent teeth affected by with Regional Odontodyisplasia of the
left hemi-arcade are observed.

(B) “Ghost Teeth” in blue.
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Figure 6: Panoramic radiography showing the teeth with a “ghost
teeth”; appearance; and absence of tooth 36 after extraction. The
molars of the second quadrant have beenwere extruded (January
2019).

Figure 7: Removable resin plate for the replacement of teeth 31, 32
and 33.

mandibular regional odontodysplasia in both the temporary and
permanent dentition without exceeding the midline. This unusual
location accounts for 13% of published cases [10].

Alotaibi O, et al. Analysed cases published in the literature
from 1953 to 2017 in the English language to obtain clinical and
epidemiological data, following the protocols of the PRISMA guide.
They found 161 cases of patients between the ages of 1 and 25 years
when reported, with a female predilection (1.37:1). The upper jaw was
the most affected region (55.9%) with respect to the mandible (33.5%).
If there was only one quadrant affected, the order of affected regions
was as follows: left jaw, right jaw, left jaw and right jaw. They found
that RO affected the two dentitions, the temporary and permanent
dentition, in 75 cases; only the temporary dentition was affected in
19.35% of cases, and only the permanent dentition was affected in
34.2% of cases. In the temporary dentition, all teeth were affected
equally; however, in the permanent dentition, the anterior sector
was the most affected. The authors reported rash failures as the most
frequent signs and symptoms, followed by cortical widening due to
abscess formation [10].

Multiple aetiologies have been proposed, with the defective
vascular function being the most accepted. The association of vascular
nevi in the skin covering the areas where RO occurs suggests that a

Figure 8: (A) Intraoral photograph of thewith removable resin plate
within occlusion.

(B) Intraoral photograph of the lower arch with a removable resin
plate in the mouth.

local vascular defect may be involved in the pathogenesis of RO. These
nevi are pale pink and gradually disappear with age [19]. In the case
presented here, the patient had a haemangioma at birth that remained
for up to 8 months after birth at the left mandibular level. The
literature suggests that there may be a common aetiology for dental
agenesis and RO, but more studies are needed to determine the role
of the PAX9 gene in these processes. Genetic testing of patients and
exome/genome analysis is required to obtain more information on the
aetiology of this rare abnormality. Other conditions that share some
characteristics with regional odontodysplasia include dentin dysplasia
type I and II, rickets, hypophosphatasia, amelogenesis imperfecta, and
dentinogenesis imperfecta [11-13].

Regarding the treatment of regional odontodysplasia, it is useful
to perform a three-dimensional evaluation using axial computed
tomography (CT) or conical beam computed tomography (CBCT).
These techniques allow us to obtain the morphology of the affected
teeth, the volume of the pulp chamber, the density of the dental tissues,
the exact location of RO and its relationship with adjacent structures.

The reason for the reported case was the presence of pain at the
level of the first left permanent mandibular molar. It was hypoplastic
in appearance, with a related abscess. The prognosis of the affected
teeth was poor since they presented with alterations of all their tissues
as well as eruption; in addition, the roots were very short, and the
apexes were opened. Early diagnosis of this pathology is considered
an important critical factor in treatment, although there is controversy
in the literature regarding the maintenance or extraction of affected
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CRANEX D

Figure 9: Panoramic radiography showing lack of corono-radicular development and deviation of the trajectory of the left lower premolars
occupying the space of the extracted first left permanent molar extracted.

teeth. Thus, some authors advocate conservative treatment to avoid
a substantial reduction in marginal ridge height. For this, they apply
dietary measures, oral hygiene, fluoride application, temporary
restoration, and pre-formed metal crown placement, among other
alternatives. Other authors believe that treatment should be more
radical to prevent serious future infections [9,14,20-23].

Premature exodontia of the temporary teeth can have undesirable
consequences, such as a delay in the eruption of the successor
permanent teeth as well as an alteration in the development of the
alveolar bone in this area. The published literature indicates that if the
affected teeth present with abscesses, they should be extracted, and the
toothless areas should be restored with removable acrylic appliances
to maintain aesthetic and masticatory functions, to avoid the dental
extrusion of the antagonist’s teeth to the affected ones, to achieve the
preservation of the space and the normal vertical dimension, and
to diminish the psychological effects of the premature loss of teeth.
However, patients often have progressive bone resorption, atrophied
ridges, and reduced vertical dimensions in the affected area, which later
makes it difficult to insert future dental implants when skeletal growth
is complete. Autografts, allografts and artificial bone substitutes have
been used for this purpose but with limitations [9].

Regeneration of reabsorbed alveolar bone may be beneficial
for patients suffering from early tooth loss with subsequent bone
resorption to facilitate the insertion of dental implants. Platelet-rich
fibrin (PRF) has been shown to be useful for soft tissue treatment and
bone regeneration [24].

With regard to orthodontic treatment, caution must be taken since
the roots of these teeth are short or non-existent, and there is a low
density of the bone around the roots. Only slight forces should be
applied to this situation.

In this case, multidisciplinary treatment was required (paediatric
dentist, maxillofacial surgeon, orthodontist) to achieve correct
oral health, preserving the masticatory function, the control of
bone development and general dentistry, the monitoring of tooth
development with RO for maintenance or surgical treatment if
necessary as well as subsequent prosthetic rehabilitation. From 2017
to November 2019, 7 more articles reporting 7 clinical cases were

published and provided similar data to those collected by Alotaibi O,
etal. [9,13,17,19,24-28].

Thus, in patients with regional odontodysplasia the type of
rehabilitation in each case will depend on the number of affected teeth,
the integrity of the teeth, the age of the patient, previous experiences
and aesthetic and functional needs, although the most viable option
would be a removable prosthesis since there are no studies that have
determined the success of the placement of an implant-supported
prosthesis in young patients.

In conclusion, regional odontodysplasia is a rare disease with severe
dental involvement. After 168 cases published in the English language
in 66 years, the aetiology is currently unclear. Three-dimensional
imaging and CT data can greatly improve the diagnosis and treatment
of RO.
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