Case Report

Endodontic treatment of dental
formation anomalies
Tratamento endodôntico de anomalia dental de formação

Abstract
Purpose: Dental fusion is defined as the union of two dental germs at some stage of their
development. The aim of this article is to report the endodontic treatment of two clinical cases
of dental fusion.
Case description: In the first case, the patient was referred by an orthodontist for endodontic
treatment of tooth 12, which was fused to 13. Surgical separation and later replacement
of the involved elements in the dental arch was indicated. In the second case, the patient
sought dental attendance due to spontaneous pain. In the radiographic exam, gemination in
tooth 11 and fusion of 21 with a supernumerary tooth was observed. The fused teeth were
endodontically treated, and patients were referred to other dental specialties to reestablish
esthetics and function.
Conclusion: The dentist must be able to diagnose, differentiate and treat these dental anomalies
adequately, with the goal of maintaining patients’ oral health.
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Resumo
Objetivo: Fusão dental é definida como sendo a união de dois germes dentais em algum
momento do estágio de desenvolvimento. O objetivo desse artigo foi descrever o tratamento
endodôntico de dois casos de fusão dental.
Descrição do caso: No primeiro caso clínico, o paciente foi orientado pelo ortodontista a
realizar tratamento endodôntico do dente 12, o qual estava fusionado ao dente 13. Foi
realizada a separação cirúrgica dos elementos dentais e posterior reposicionamento no
arco dental. No segundo caso clínico, o paciente procurou atendimento relatando dor
espontânea na região anterior superior. Por meio do exame radiográfico, foi observado
geminação do dente 11 e fusão do dente 21 com dente extranumerário. Em ambos os casos
os dentes fusionados foram tratados endodônticamente e os pacientes encaminhados para
restabelecimento da estética e função.
Conclusão: O cirurgião dentista deve ter habilidade de diagnosticar, diferenciar e tratar
adequadamente as anomalias dentárias, objetivando a manutenção da saúde oral dos
pacientes.
Palavras-chave: Diagnóstico diferencial; dentes fusionados; Endodontia; polpa dentária;
dente supranumerário
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Introduction
Tooth formation anomalies are rare disturbances, which
are capable of originating dental elements with very unusual
anatomy (1). These anatomic changes can occur in the tooth
crown, root and root canal (2). Gemination and fusion are
developmental anomalies of hard tissues with close similarity
inherited by different aetiology (2). In cases of fusion, the
crowns are united by enamel and/or dentin, but there are
two roots or two root canals in a single root. It has been
suggested that there may be fusion between the teeth of
the normal series or between one of the normal series and
a supernumerary tooth (3). Dental fusion is characterized
by the union of two dental germs during the developmental
stage, in consequence of aberration of both the ectoderm and
mesoderm (3,4). It is mainly observed in deciduous dentition
(5), which may be complete or incomplete, depending on the
stage of development in which the union occurred (6). The
incidence is greater in incisors and canines with apparent
equal distribution between the two jaws, and cases involving
molar teeth are rare (7,8). It is more common in the anterior
region, approximately 0.1% occurs in permanent and 0.5%

in primary dentition, with an equal distribution in females
and males, among Caucasians (9).
The etiology of this type of anomaly is unknown. Some
authors believe that there is a physical force that approaches
and causes contact between the dental germs, leading to
necrosis of the epithelium that separates them, causing
fusion (10). Fused teeth are normally more susceptible to
caries and periodontal problems because they present a large
number of scratches and gaps at the site of the junction (11).
These gaps may be located subgingivally, being a bacterial
plaque accumulation site, and could cause misalignment of
the adjacent teeth (12).
The aim of this study was to describe two cases of
successful endodontic treatment in anterior teeth with fusion/
gemination anomalies.

Description of the cases
Case 1

The patient, a 13-year-old girl, was referred by the
orthodontist for endodontic treatment of the right lateral
maxillary incisor. In a clinical exam, it was observed that the
tooth in question presented the clinical crown
enlarged (Fig. 1A and 1B). The radiographic
exam showed the presence of two pulp chambers
and two root canals. Fusion of elements 12 and
13 was found (Fig. 2 A). Both teeth responded
positively to the pulp vitality test (Endo Ice,
Hygenic, Akron, OH, USA). Radical endodontic
therapy of the teeth involved was performed,
so that the teeth could later be surgically
separated and repositioned in the dental
arch.
After coronal opening and access to the
root canals, cleaning and shaping was achieved
using stainless steel K Files up to instrument
type K (Dentsply Maillefer, Ballaigues,
Switzerland) 70 size (ISO 0.02 taper) and
irrigation with 1% sodium hypochlorite were
performed. When preparation was completed,
the teeth were irrigated with 17% EDTA and
Fig. 1. Clinical view. A) Vestibular view of fused crown of tooth 12 and 13.
dried with absorbent paper cones; obturation
B) Lingual view.
was done using zinc oxide and eugenolbased cement with gutta-percha (Dentsply Maillefer,
Ballaigues, Switzerland) by Tagger’s hybrid technique
(Fig. 2 B). The coronal access was sealed with zinc phosphate
cement. Unfortunately, the patient did not return for the tooth
restoration and follow-up.

Fig. 2. A) The initial radiographic: fusion of
elements 12 and 13 was found.
B) Endodontic treatment completed.
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Case 2
The patient, a 12-year old boy, presented spontaneous
pain in the antero-maxillary region. Generalized gingivitis
was observed. During periodontal probe exam, no bone
loss was found around the anterior teeth and there was no
presence of exsudate or fistular trajectory. Clinical (Fig. 3A
and 3B) and radiographic exams showed the extensive pulp
chamber of element 21 (Fig. 4A), with indication of an attempt
to separate and a single canal, suggesting gemination. There
was also fusion between the element 11 and a supernumerary
tooth, resulting in an element with an extensive pulp chamber
and presence of two root canals (Fig. 4B).
Pulp vitality test was performed. In tooth 21, thermal test
was positive to cold (Endo Ice, Hygenic, Akron, OH, USA),
and there was no clinical or radiographic alteration (Fig.
4A). Tooth 11 presented caries lesion in the distal region and
positive vitality test to cold. After removing the carious tissue

there was exposure of the pulp tissue and consequent radical
endodontic treatment. The work length was determined
(Fig. 4C) and biomechanical preparation up to instrument
type K (Dentsply Maillefer, Ballaigues, Switzerland) 60 size
(ISO 0.02 taper) and irrigation with 1% hypochlorite sodium
was performed. Obturation was performed using Tagger’s
hybrid technique with an inverted cone 60 size (Fig. 4D)
(Dentsply Maillefer, Ballaigues, Switzerland) and zinc oxide
and eugenol-based cement (Fig. 4E). The follow-up 5 years
later confirmed the periapical health of the treated dental
element (Fig. 4F).

Discussion
Tooth fusion and germination are two different anomalies
of formation, characterized by the formation of a tooth with a
wide clinical crown. Fusion is the union of two dental germs,
which may occur at the level of enamel or dentin, depending

Fig. 3. A) Vestibular view of
11 and 21 large clinical crown.
B) Lingual view.

Fig. 4. A) Radiograph showing the
extensive pulp chamber of element 21.
B) Radiograph showing fusion between the
element 11 and a supernumerary tooth,
resulting in an element with an extensive pulp
chamber and presence of two root canals.
C) Radiograph showing the determination of
working length. D) Radiograph of cone proof
with an inverted-cone. E) Radiograph
of final obturation. F) Radiograph of
the 5-year follow-up.

90

Rev Odonto Cienc 2011;26(1):88-91

Faria et al.

on the developmental stage of the germs. Clinically, the
fused tooth presents a large clinical crown and when seen
radiographically, it has one or two pulp chambers and two
root canals (13). This situation was observed in teeth 12
and 21 of the first and second clinical cases, respectively.
Gemination, observed in tooth 21 of the second clinical
case discussed, was an attempt to divide a dental germ.
The tooth presented a wide clinical crown and when seen
radiographically, there were two pulp chambers and only
one root canal (2).
In spite of several reports in the literature about the
subject, differential diagnosis between these two anomalies
becomes difficult when fusion occurs between a tooth in
the arch and a supernumerary tooth (9,14), as occurred with
the second case discussed. When fusion occurs between
two regular teeth in the arch, it is easily differentiated from
germination, because there are fewer teeth in total. Therefore,
the case history and clinical and radiographic exam are
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