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ABSTRACT 

To successfully perform root canal therapy, the practitioner must have a thorough knowledge of the tooth anatomy 

both internally and externally. The maxillary central incisor is known to have only one root and one root canal. This 

case report describes the retreatment of a failing maxillary central incisor and how computerized tomography is of 

benefit in identifying additional canals in the tooth. 
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INTRODUCTION 

It is well known that successful endodontic treatment depends on the thorough cleaning, shaping, and disinfection of 

the entire root canal system, complete obturation and coronal seal. Knowledge of tooth and root canal morphology is 

essential to obtain successful treatment. Being aware that every so often there are variations from the norm. Therefore, 

careful radiographic evaluation and interpretation are critical. 

Permanent maxillary central incisors have one root canal almost 100% of the time [1]. This report presents a clinical 

case of the retreatment of a maxillary central incisor with two roots and two root canals, with the aid of cone beam 

computer tomography (CBCT). 

 

CASE REPORT 

A 47-year-old Caucasian female patient with a suspicious radiolucency associated with tooth #9 (maxillary left central 

incisor) was referred to our graduate endodontic clinic for evaluation. The tooth was sensitive to percussion, and no 

swelling was noted. All probing depths were within normal limits with no mobility. Several periapical radiographs 

were taken along with a small field CBCT image. The CBCT images confirmed the suspicion of unusual root anatomy 

and periapical radiolucency associated with the palatal root of tooth #9. After clinical examination, it was decided to 
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attempt to retreat and locate the untreated palatal canal. Apical surgery was not ruled out. The patient was informed 

of possible complications. 

The existing root canal appeared to be filled with a carrier base obturation. Tooth #9 had a permanent full-coverage 

crown. The tooth was isolated using the rubber dam technique. Number 4 round diamond burs were used to gain 

access in a highspeed handpiece along with copious water spray. After access, two carrier fillings were removed from 

the facial canal using a braided technique (#25 Hedstrom hand-files were coiled around the carrier after chloroform 

was used to soften the gutta-percha). The palatal canal space was located after the removal of the existing gutta-percha. 

Canal lengths were determined with an electronic apex locator. The canals were shaped using rotary files. During the 

shaping procedure, sodium hypochlorite was used continuously. The canals were then dried with small tip suction and 

paper points. The canals were filled using a bio-ceramic sealer (BC Sealer, Brasseler, Savanah, GA, USA) and single 

cone ISO gutta-percha. The access was filled with a composite filling material (Build-It, Pentron/Kerr, Orange, CA, 

USA). 

 

Figure 1:  Preoperative radiographs #9. 

 

Figure 2A:  Pre-operative CBCT sagittal view #9. 
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Figure 2B: Preoperative CBCT axial view #9. 

 

 

Figure 3: GP removed and WL established #9. 
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Figure 4: Obturation complete #9. 

 

 

Figure 5: One-year follow-up CBCT sagittal view #9. 
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DISCUSSION 

Detection, cleaning, and shaping of the root canals are important factors for a successful endodontic treatment. 

Endodontic diagnostic decisions are made through radiographic interpretation [2]. Proper radiographic techniques and 

interpretations are essential when initiating root canal therapy. Our awareness of unusual anatomy has become much 

improved as our 3D imaging has advanced. This case demonstrates that it is of utmost importance to keep a keen eye 

for the possibility of unusual tooth root anatomy. 

Missed canals have been previously reported in the range of 12-23% [3-7]. Rouhani et al. [7] showed a high prevalence 

of missed canals and periapical lesions in endodontically treated teeth. This report describes an unusual case of a 

maxillary incisor with two root canals that was mainly diagnosed with CBCT. From a clinical standpoint, the tooth 

had no different features than the contralateral tooth. 

Similar two-rooted maxillary incisors have been described [8-23]. 

Although conventional radiographs can reveal the additional canal, it may produce radiographic artifacts. 

Additionally, radiographs are two-dimensional and do not provide a fully accurate image of the root. In this case 

report, the use of CBCT was important to visualize the second root canal. CBCT is important as it allows a 3D image 

of the tooth providing a complete assessment of the root canal, including volumetric measurements [24-27]. 

For the use of CBCT in endodontics the most indicated protocol should have a smaller field of view and higher spatial 

resolution; [28] however, a higher radiation dose may be necessary. De Lima et al. [28] evaluated the accuracy of an 

optimized CBCT protocol for the detection of intraoperative endodontic complications. They concluded that in most 

conditions, irrespective of the presence of metallic materials, the values of accuracy, sensitivity, specificity, and area 

under the receiver operating characteristic curve did not differ significantly between the dose protocols used [28]. 

A report by Taintor & Ross 29 showed that general practitioners are not very aware of the different morphological 

variations of the root canal system. Therefore, careful diagnosis should be stressed when performing any root canal 

treatment. 
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