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ABSTRACT

Maxillary incisors, Monolithic zirconia, Root canal treatment

A thorough knowledge of the root morphology and variations closely relates with the success of
endodontic therapy. Although it is rare, additional roots or canals may exist in maxillary incisors,
which is an important variation to consider. This paper describes the multidisciplinary management
of a maxillary central incisor and a lateral incisor, both of which presented two roots with aberrant
crown morphology that was verified by cone beam computed tomography and restored with
prosthetic rehabilitation involving full-contour monolithic zirconia crown after root canal treatment.
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INTRODUCTION

he extra root canal presence is one of the important

abnormalities in root canal morphology.['! Even
though the dental literature supports a 100% single root
canal anatomy with maxillary incisors,!'! variations in the
number of root canals and morphological alterations of
apical foramina have been reported.!'*! Additional root
canal formation in both maxillary central and lateral
incisors is an infrequent situation and has been reported
in only one case in the literature. Shokouhinejad et al.l¥!
described a maxillary central incisor with two roots and
a lateral incisor with a single root but two canals located
buccopalatally. To the best of our knowledge, there are
no case reports presenting maxillary lateral and central
incisors that have two separate roots and are also rotated
in different dimensions.

Additional root variations are generally related with the
tooth shape anomalies of “fusion” or “gemination.”
Fusion of teeth results from the union of adjacent tooth
germs and can happen between both normal teeth or

with a supernumerary tooth. Fusion may be total or
partial. The result can vary from a normal tooth size to
twice of the normal size. In contrary, gemination arises
when a single tooth bud attempts to divide.F! Clinically,
a germinated tooth is characterized by bifid crown with
a single root with a single or partly divided pulp. The
etiology is related to the physical force or pressure
produced during development and genetic background. In
addition, trauma to primary teeth during the eruption of
the permanent teeth was also related for an explanation
of root canal and crown variations.!*’!
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Identifications of the variations in tooth morphology and
canal systems are crucial. Inadequate management may result
in under-filled or missed root canals; the common failures
which may result in extraction.[! From this perspective,
evaluation of preoperative radiographs is crucial for
recognizing aberrant root morphology. On the other
hand, due to their two-dimensional limitations, intraoral
radiographies may cause superimposition, distortion, and
magnification.”® Alternative techniques have been suggested
to eliminate these limitations. Recently, cone beam computed
tomography (CBCT) was introduced as a noninvasive tool
for evaluating tooth and root canal morphology and with
specific algorithms to facilitate undistorted three-dimensional
assessment of dento-maxillofacial region with a remarkably
lower radiation dose when compared to medical computed
tomography.”! Nevertheless, it is not indicated for routine
use, regarding that the lower radiation dose in the imaging
of children must be a strict consideration in accordance
with the general principles of radiology, as low as reasonably
achievable.) It may be justifiable for endodontic treatment
of a tooth having abnormal root canal morphology where
the two-dimensional intraoral radiographies do not allow the
completion of treatment successfully.l”)

The purpose of this case report is to describe the
multidisciplinary treatment of a pediatric patient who had
a maxillary central incisor with two separate mesiodistal
roots and an adjacent lateral incisor with two separate
bucco-palatal roots, as confirmed by CBCT.

CASE REPORT

A 12-year-old girl was referred to the pediatric dentistry
clinic. The patient was asymptomatic and with a
noncontributory medical history, she had a poor oral
hygiene and presented left central and lateral incisors with
hypoplastic crowns and gingival hyperplasia [Figure la and
b]. According to patient history, these teeth had sensitivity
to thermal irritants and had severe pain previously but
decreased over time. Probing revealed no periodontal
pocketing around the teeth; although the teeth had
mild tenderness to percussion. Intraoral examination
revealed no swelling in the related area. For both incisors,
there was no accurate response to electrical/thermal
vitality tests and mobility was within physiologic limits.

Figure 1: Intraoral view of central and lateral incisors, (a) buccal aspect,
(b) occlusal aspect

Radiographic evaluation revealed the presence of extra
roots with widening of the periodontal ligament space
[Figure 2a]. Based on the clinical and radiographic findings,
nonsurgical endodontic root canal therapy was planned.
For better visibility of the teeth, an 810 nm AlGaAs diode
laser (Cheese Laser Systems, China) with 400 micron
fiber was used in contact mode at a 3-3.5 W output
power. Continuous and controlled movement was used
to reconstruct excess buccal and palatal gingival tissues.
The access cavity was prepared using high-speed round
diamond burs (Kendo, VDW GmbH, Germany) under
continuous water irrigation and working lengths of the
mesial, and distal root canals of the central incisor were
determined. However, the opening of the additional root
canal of the maxillary lateral incisor was not found. Further
evaluation was conducted using a CBCT scan to investigate
the number and position of the roots of the lateral incisor
(Planmeca ProMax 3D Max, Planmeca Oy, Helsinki, Finland).
The CBCT scan was taken with a lead thyroid collar and
a lead apron using a limited field of view at the smallest
volume at 96 kV, 8 mA, and 200 um of voxel size. Three-
dimensional images were reconstructed, and the images
were analyzed using viewer software (Romexis, Planmeca
Oy, Helsinki, Finland). The CBCT images identified the
additional roots/canals and their location [Figures 3 and 4].
For location of the orifices of the buccal and palatal roots
of the lateral incisor, the access cavity was extended
in a bucco-palatal direction, and coronal flaring for all
root canal orifices was performed using Gates Glidden
drills. By the use of an apex locator, the working lengths
were determined (Tri-auto ZX; Morita, Tokyo, Japan)
with radiographical confirmation [Figure 2b]. The chemo-
mechanical preparation was carried out using the step back
technique with 2.5% sodium hypochlorite (Wizard, Rehber
Chemistry, Istanbul, Turkey) and 17% EDTA solution
(Wizard, Rehber Chemistry, Istanbul, Turkey). After paper
point drying of the root canals (MMPP, Diadent, Canada),
calcium hydroxide paste (Meta paste, Meta Biomed, Korea)
was used as an inter-appointment medicament. After that
application, the access cavities were sealed temporarily with
Cavit (3M ESPE AG, Seefeld, Germany). When the teeth
became asymptomatic, the canals were obturated using
a resin based sealer (AH Plus, Dentsply, Middle East and
Africa) and the lateral condensation technique was utilized

Figure 2: Periapical radiographs of two-rooted incisors, (a) before
treatment (b) determining working lengths (c) after endodontic therapy
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