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Regional odontodysplasia (ROD) is a relatively rare
localized developmental anomaly of the dental tis-
sues with specific clinical, radiographic, and histo-

logic characteristics. Crawford1 ascribed the first report of
ROD to Hitchin in 1934, while others2-6 suggested that
McCall and Wald were the first to describe this condition
in 1947. It was not until 1963, however, that Zegarelli et
al coined the term “odontodysplasia” and Pindborg added
the prefix “regional” in 1970.1

In an extensive review of ROD in 1989, Crawford and
Aldred1 stated females are more often affected than males (1.4:1)
and that there was no association with race. These authors listed
several etiological factors such as local circulatory disorders, vi-
ral infections, pharmacotherapy during pregnancy, facial
asymmetry, local trauma, metabolic disturbances, somatic and
neural mutations, and syndromal involvement. They also sug-
gested that a combination of factors might be involved. In spite
of this, ROD’s etiology remains undetermined.

The criteria for ROD diagnosis are based on clinical,
radiographic, and histologic findings. The maxilla is typi-
cally affected twice as often as the mandible.7 Clinically,
the condition is usually unilateral and rarely crosses the
midline; exceptions are, however, occasionally found.6-8 In
most cases in which the damage crosses the midline, only
the central incisor on the opposite side is affected.7,9,10 The
teeth are likely to be small, brown, grooved, and hypoplas-

tic.1,11 Eruption failure or delay is frequently seen1,9,12-15 as
well as abscesses or fistulae in the absence of caries.1,7,16

Radiographically, there is a lack of contrast between the
enamel and dentin, both of which are less radiopaque than
unaffected counterparts.1 Moreover, enamel and dentin lay-
ers are thin, giving the teeth a “ghost like” appearance.17 The
pulp chambers are large, and usually present areas of rela-
tively radiodense tissue (pulp stones or denticles).18 The
follicles of unerupted teeth are enlarged.5

ROD’s histopathologic characteristics are distinctive.
Typically observed are areas of cellular dentin, together with
amorphous areas, generally concentrated within the coronal
dentin of the affected teeth—which appear grey in sections
stained with hematoxylin and eosin.19 Extensive regions of
interglobular dentin are also frequently described.5,18 The
enamel shows hypoplastic and hypocalcified areas, though
the enamel closer to the dentinoenamel junction appears
more normal.20 Invaginations extending from the enamel
surface to the dentin have been observed,17 which may be
the cause of the entry of bacteria, leading to pulpitis, pulpal
necrosis and abscess formation.1,16

Despite severe tooth alterations, the bone itself is not
affected21 and retention of teeth with ROD does not in-
terfere with normal alveolar development.

In a review of the literature through March 2003, 56
articles on ROD have been published, with a total of 138
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cases (including 31 since Crawford’s last revision in 1989).
The purpose of this paper was to examine some therapeu-
tic considerations of ROD on the basis of 2 clinical cases.

Description of cases

Case 1

A 5-year-old boy, came to the Pediatric Dentistry Service
at the Hospital Sant Joan de Déu of Barcelona due to pain
and inflammation of the right maxilla. The parents re-
ported a previous history of infections in this zone. The
patient’s medical history was noncontributory. Both par-
ents reported no previous history of tooth or genetic
anomalies on either side of the family.

Oral examination confirmed gingival swelling of the
maxilla’s upper right side of the maxilla, which was painful
upon palpation. Moreover, the primary maxillary right mo-

lars and canine revealed an abnor-
mal morphology, irregular surface,
yellowish-brown color, and absence
of caries. The primary maxillary
right central and lateral incisors
were fragmented up to the root level
due to trauma. The morphology of
the teeth in the other arches was
normal, with the exception of the
primary maxillary left central inci-
sor which was avulsed when the
patient was 14 months old.

Radiographically, both the pri-
mary teeth and follicles of the
permanent teeth in the upper right
quadrant had a “ghostly appear-
ance.” The enamel and dentin
radiodensity of the permanent
tooth buds were very similar; for
this reason it was almost impos-
sible to distinguish one tissue from

the other. The pulp chambers were large. These alterations
were compatible with regional odontodysplasia (Figures 1
and 2). A subgingival scaling procedure was performed on
that visit. One week later, the patient was asymptomatic
and gingival appearance was near normal. Due to the par-
ents’ concerns, the patient was placed on a 3-month recall
schedule.

Two months later, however, the patient was treated for
an emergency due to gross gingival enlargement and spon-
taneous pain. Consequently, the decision was made to
extract the affected primary teeth and restore the missing
teeth with an acrylic removable appliance covering from
C to 3 (Figure 3). This appliance was administered to im-
prove retention and prevent overeruption of the opposite
teeth. This treatment allowed the dentition to remain
stable. At a recall appointment, the first tooth of the adja-
cent quadrant (permanent maxillary left incisor) was found
to be slightly affected.

Figure 2. Periapical radiograph showing regional odontodysplasia’s
characteristically “ghostly” appearance.

Figure 1. Panoramic radiograph of the patient at age 5 showing involvement of the upper right
quadrant.

Figure 3. Acrylic removable appliance that was modified upon the
eruption of teeth.
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At age 10, a dentoalveolar discrepancy in the 3 unaffected
quadrants was observed, so the possibility of
autotransplantations of premolars was considered. The
premolars and permanent first molar of the maxillary right quad-
rant were surgically removed under general anesthesia.
Immediately afterwards, the first premolars of the 3 other quad-
rants that had not yet completed their root formation (Nolla
stage 7)22 were autotransplanted into the right maxilla. The
patient continued to use an acrylic removable appliance
which was modified on the eruption of the
autotransplanted teeth.

At age 15 during the last recall appointment, the
premolars autotransplanted 5 years previously exhibited
healthy soft tissues and occluded satisfactorily. There was
a posterior crossbite, however, and the position of teeth was
not ideal (Figure 4). The radiographs also showed normal
periodontal ligaments and crestal bone level, although the
pulps were obliterated (Figures 5 and 6). In the anterior
area, the permanent maxillary right incisors and canine had
not erupted (Figures 7 and 8). In the posterior area, the
developing maxillary third permanent molar appeared to

be less affected. Currently, the aim is to maintain the teeth
of the anterior area until craniofacial development is com-
pleted and then perform prosthetic rehabilitation.

Case 2

A 3-year-old girl, presented at the Pediatric Dentistry Ser-
vice at the Hospital Sant Joan de Déu, for an abscess in
the upper left maxilla. Her medical history was noncon-
tributory. The parents reported no previous history of the
family’s condition. Clinically, the primary maxillary left
first and second molars were smaller than the other mo-
lars and presented an irregular surface, a yellowish-brown
color, and absence of caries (Figure 9). The gingiva was
swollen and tender on palpation. Radiographically, the
primary maxillary left molars and maxillary left premolars
and permanent molars had the “ghostly” appearance char-
acteristic of ROD (Figure 10). Proper oral hygiene and
antibiotic therapy were prescribed for 7 days to alleviate
the symptoms and control infection.

At the recall visit 1 week later, there was no evidence of
the infection and a total recovery of the gingival tissues was

Figures 7 and 8. Radiographic appearance of unerupted teeth nos.
6, 7 and 8.

Figure 4. Clinical appearance of autotransplanted premolars.
Figures 5 and 6. Radiographic appearance of autotransplanted
premolars with obliterated pulp chambers and healthy periodontal
tissues.

Figure 9. Occlusal view showing teeth I and J with abnormal
morphology and color.
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observed. It was decided to follow
a conservative treatment with oral
hygiene instructions with frequent
controls and maintain the affected
primary teeth in situ.

At age 7, the patient presented
the primary maxillary left second
molar’s roots and a failure of erup-
tion of the permanent maxillary left
first molar. Radiographic examina-
tion confirmed the involvement of
the permanent maxillary left first
molar which had not completed its
root formation (Figure 12). An
acrylic removable appliance was
inserted (Figure 13).

The patient will continue to be
seen regularly, and treatment de-
cisions will be made in the future once the involvement of
the neighboring teeth is confirmed.

Discussion
ROD is a relatively rare, nonhereditary, localized develop-
mental anomaly of the dental hard tissues of a group of
contiguous teeth. It occurs in both deciduous and perma-
nent dentitions, but has a marked preference for the
maxilla.7 The etiology remains unknown, although several
causative factors have been proposed.1 Both cases described
here cannot be related to any of the etiological factors pre-
viously described. Hence, an idiopathic origin is suggested.
Diagnosis was based on the clinical and radiographic find-
ings characteristic of ROD.

In both cases, only one quadrant in the maxilla was af-
fected. In case 1, however, a slight
degree of ROD was found in the
tooth next to the affected quad-
rant, as has been previously
reported.9,10

ROD treatment remains some-
what controversial.3,10,14 These cases
require a continuous and
multidisciplinary approach.16,23 In
a child with ROD, conservative
treatment should be applied to pre-
serve the affected teeth for as long
as possible to provide normal jaw
development.3,7,24 Several re-
ports7,21,24 state that if abscessed
teeth are present, they should be
extracted and edentulous areas
should be restored with acrylic re-
movable appliances to:

1. maintain aesthetic and mas-
ticatory functions;

2. avoid overeruption of opposing teeth;
3. achieve space preservation and normal vertical dimension;

Figure 12. Affection of the maxillary left permanent first molar is confirmed radiographically.

Figure 11. Clinical view showing absence of infection in the upper
left quadrant in spite of the coronal destruction of I and J.

Figure 10. Panoramic radiograph showing affection of the upper left quadrant.

4. lessen the psychological effects of premature tooth
loss.
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The conservative approach applied in case 2 (oral hy-
giene instructions and antibiotic therapy for a week),
however, allowed the preservation of the affected primary
teeth for 4 years without infection recurrence and pain.

Other reports have emphasized the use of the remov-
able partial denture as part of the ROD treatment.2,8,11,13,25

As the bone itself is not affected by ROD, autotransplan-
tation offers a good alternative if suitable donor teeth are
available.21 Autotransplantation is an accepted therapeutic
option in dentistry26,27 and has been successfully used to treat
ROD.21 Despite the increasing use of osseointegrated im-
plants in patients with missing teeth, their use is
contraindicated in growing patients.28 Implants are prefer-
ably placed after pubertal growth.10

The autotransplantation was con-
sidered in case 1 due to the
dentoalveolar discrepancy in the 3
unaffected quadrants. The poste-
rior site was preferred for
autotransplantation because, at
that moment, the permanent inci-
sor had a better prognosis for
eruption.

The posterior site allowed the
extracted premolars to be placed
in a natural alveolar bed corre-
sponding to the affected teeth
immediately after their extraction,
without removing a considerable
amount of bone. Moreover, this
procedure preserved the posterior
bone height and avoided the loss
of vertical dimension.

A risk of ankylosis in
autotransplanted teeth has been
previously reported26,27 and is di-
agnosed during the first year by
radiographic appearance (loss of

lamina dura) and a “high metallic percussive sound.”28 Dur-
ing the 5-year follow-up period of case 1, there was no
evidence of ankylosis in the autotransplanted premolars
(Figures 5 and 6). Nevertheless, prosthetic treatment with
implants will be considered once the patient’s craniofacial
development is completed.

Conclusions
The treatment plan for ROD should be based on the de-
gree of ROD, characteristics of unaffected areas, and the
aesthetic and functional needs of each case. Individual man-
agement is required until the patient reaches the age for
prosthetic rehabilitation. (The therapeutic considerations
in cases of ROD are illustrated in Table 1.)
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The aim of this article was to investigate if children with attention deficit hyperactivity disorder (ADHD)
have higher dental caries experience than children without this condition. The 2 investigated groups con-
sisted of: (1) 128 children with a DMFT score≥5 (case group); and (2) 128 children with a DMF score≤4
(control group). Identification of ADHD children was done by reviewing their medical history contained
in the dental records and  sending a questionnaire to their parents. The investigators also inquired for fluo-
ride ingestion history, oral hygiene, and diet. A total of 9% of children in the case group and 2% of children
in the control group had ADHD. Children medicated for ADHD were more likely to be in the high-disease
group than in the low-disease group. After adjusting for preventive dentistry history, medical problems, and
diet, ADHD children had over 10 times the odds of being in the high-disease group.

Comments: ADHD children may be at higher risk for dental caries. Therefore, pediatric dentists should
reinforce preventive measures with them. More studies should be conducted to find the factors that may be
increasing caries risk for ADHD children. JLC
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