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Use of cone-beam computed tomography during management
of a double-rooted maxillary lateral incisor:
a 6-month follow-up case report
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Internal anatomic variations in root canal systems affect the success of endodontic therapy. Missed ca-
nals and complex anatomic variations may cause endodontic failure. Maxillary lateral incisors frequently
have a single root with a single radicular canal system. This case report describes the endodontic treat-
ment of a two-rooted maxillary lateral incisor which was diagnosed using conventional radiography

and cone beam computed tomography.
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uccessful non-surgical endodontic management de-
Spends on the elimination of infection and prevention
of re-infection of the root canal system. However, missed
canals and complex anatomic variations may cause end-
odontic failure. Therefore, it is essential to understand the
morphology of root canals. Several dental anatomic studies
describe maxillary lateral incisors as teeth with a single root
and single canal.'* But two-rooted maxillary lateral inci-
sors have been demonstrated in numerous case reports.>°)

The aim of this case report was to present the root
canal treatment of a maxillary lateral incisor with an ana-
tomic variation which was diagnosed using conventional
radiography and cone beam computed tomography.

Case report

A 45-year-old female patient was referred to the Depart-
ment of Endodontics, Marmara University, Istanbul, by

her general dental practitioner for root canal retreatment
of her upper right lateral incisor.

Enquiry into the patient’s medical history revealed that
she was healthy and currently not using any medication.
The patient reported a possible traumatic history a year
ago.

No coronal morphological variation, caries, restora-
tion, or discoloration was noted on initial clinical exami-
nation. The tooth was not sensitive to percussion. There
was no evidence of swelling or sinus tract. Gingival prob-
ing depth and tooth mobility were within physiologic lim-
its. The tooth did not respond to electric and thermal pulp
sensibility tests. The tooth was diagnosed with asymp-
tomatic apical periodontitis after radiographic evaluation
which revealed that the maxillary right lateral incisor had
two distinctive roots and radiolucency in the periapical re-
gion (Fig. 1a). CBCT examination confirmed that both
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upper right and left lateral incisors had a second root canal
showing a Vertucci class IV configuration (Fig. 2a, b).

After administration of local anesthetic and isolation
using a rubber dam, an endodontic access cavity was pre-
pared, and two separate canal orifices were found in the
buccopalatal directions. Working lengths were determined
using an electronic apex locator, and periapical radiograph
with #10 K files was taken (Fig. 1b). The root canals were
prepared using MTwo NiTi files up to size 25/.06 un-
der copious irrigation with 5.25% NaOCI. The root ca-
nals were dried with sterile paper points, and an interap-
pointment dressing of calcium hydroxide paste (Calcicur;
VOCO, Cuxhaven, Germany) was applied and the access
cavity was restored with temporary restorative material (3
M ESPE AG, Scefeeld, Germany). One week later, the
tooth was asymptomatic. After isolation with a rubber
dam, the restorative material and cotton pellet were re-
moved. #25 K file and 5.25% NaOCl irrigation were used
to remove the calcium hydroxide paste. The root canals
were irrigated with 5.25% NaOCI, 17% EDTA, and again
NaOCl for the final irrigation and dried using sterile paper
points. Root canals were obturated with gutta-percha and
a resin based sealer (AH Plus, Dentsply, York, PA) (Fig.
lc, 20¢).

Six-month Follow-up: The tooth was clinically asymp-

tomatic. Periapical radiograph and CBCT imaging showed
completely a healed lesion (Fig. 1d, 2d).

Discussion

Knowledge on the morphology of a root canal system
is required for successtul endodontic treatment. The in-
cidence of two canals in maxillary lateral incisors is ex-
tremely rare. Vertucci has reported that maxillary incisors
present a single root and single canal. However, numerous
case reports have shown two,”#! three ! and even four!®1*!
canals. Clinically, maxillary lateral incisors with anatomic
variations often indicate a fusion,!''! gemination,?! dens
invaginatus,'® or a palatogingival groove. There was no
fusion or gemination in the present case. The tooth did
not have a single larger crown, two crowns, or roots fused
together.'3! Moreover, there was no evidence in relation
to enamel or dentin invagination in the preoperative ra-
diograph; therefore, dens invaginatus was not considered.
Root duplication may occur following intrusive luxation
of primary teeth.[' However, traumatic injury of primary
teeth was not an etiologic factor in the present case be-
cause two-rooted maxillary lateral incisors were found bi-
laterally.

The guidelines of the American Association of Endo-
dontists, the American Academy of Oral and Maxillofacial

Fig. 1. (a) Preoperative periapical radiograph, (b) working length of the periapical radiograph, (c) postoperative periapical radiograph, and (d) periapi-

cal radiograph at the 6-month follow-up.

Fig. 2. (a) Preoperative CBCT image, (b) preoperative 3D image, (c) postoperative CBCT image, and (d) CBCT image at the 6-month follow-up.
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Radiology, and the European Society of Endodontology
recommended the use of CBCT in various situations, in-
cluding abnormal anatomy.*>!¢l Therefore, cone beam
computed tomography was used as a diagnostic tool by
many authors for evaluating extra canals or roots.”) In this
case, CBCT scanning was used for three-dimensional anal-
ysis of the root canal system with detection of the location
of roots. Buccal and palatinal canals were not clearly de-
tectable on conventional radiographs because of superim-
position. Moreover, during preparation of the endodontic
access cavity, it was difficult to find the canal orifices be-
cause of Vertucci Type IV root canal system. Therefore,
CBCT images were analyzed to avoid over-extension,
gouging, and even perforation in our endodontic access
cavity. As a consequence, CBCT was used for a thorough
understanding of the root canal morphology.

Studies have shown that one-visit root canal treatment
can create favorable environmental conditions for periapi-
cal repair similar to the two-visit therapy when calcium
hydroxide was used as antimicrobial dressing.l'”! However,
in this case, prolongation of treatment duration because
of a complex root canal system and trauma history led to
the implementation of an interappointment dressing of
calcium hydroxide.

In this case, the cold lateral condensation (CLC) tech-
nique was used. CLC is a very popular obturation tech-
nique; however, injectable gutta-percha and continuous
wave of condensation fill the canal irregularities better
than cold lateral condensation.['¥! On the other hand,
thermoplastic filling techniques like thermafill could not
be used in the present case because if one of the root ca-
nals was filled with thermafill, the other canal orifice was
closed with gutta-percha and the canal could not be filled.

Conclusion

Internal anatomic variations of the root canal system have
a role in the success of endodontic therapy. Thereby, the
clinician should be careful during radiographic evaluation
and if necessary, should use three-dimensional imaging
techniques.
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