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ABSTRACT
The aim of this article was to showcase the endodontic management of a maxillary first 
molar with an unusual crown and root anatomy. Clinical diagnosis of the roots and root 
canal configuration was confirmed by a cone-beam computed tomography (CBCT) and 
the detection of the canals was made using a dental operating microscope. CBCT images 
revealed the presence of 5 roots with Vertucci type I canal configuration in all, except, in the 
middle root which had 2 canals with type IV configuration. The 6 canal orifices were clinically 
visualized under the dental operating microscope. Clinicians should familiarize themselves 
with the latest technologies to get additional information in endodontic practice in order to 
enhance the outcomes of endodontic therapy.
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INTRODUCTION

It is of utmost importance to have a thorough knowledge and understanding of the 
anatomical variations for a successful endodontic treatment outcome. Inability to detect and 
treat these variations is one of the reasons for failure of endodontic treatment because they 
pose a challenge for diagnosis and successful treatment outcome [1]. The morphology of 
permanent maxillary first molar has been reviewed extensively and reported in the literature. 
(Table1) [2-12]

Important variations may be either in the form of anomalous cusps or increased number 
of roots, or both [13]. The majority of variations occur in the crown of a tooth [14] and the 
concomitant occurrence of morphological variation in both the crown and roots of a tooth 
is rare [13]. The incidence of a second mesiobuccal canal in the maxillary first molar ranges 
from 18%–96.1% [15,16]. Other variations include 1 [17], 2 [18], and 5 [19] roots, and an 
unusual morphology of root canal systems within individual roots. The presence of such 
anomalies may be of functional and clinical significance. Formative variations in teeth are 
rare, with etiopathology being primarily polygenic along with secondary environmental 
influences [20].
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To the best of authors' information, the present case is a unique corono-radicular variation of 
a maxillary first molar. The presence of 7 cusps, 5 roots, and 6 canals were confirmed with the 
help of a cone-beam computed tomography (CBCT).

CASE REPORT

A 35-year-old male patient reported to the Department of Conservative Dentistry and 
Endodontics, Army College of Dental Sciences, Telangana, India, with the chief complaint of 
mild intermittent pain in relation to left posterior tooth region in the maxilla for 10 days. The 
pain intensified mildly by thermal stimuli and on mastication. History revealed intermittent 
pain in relation to the same tooth with hot and cold stimuli for the past 2 months. No 
relevant medical history was elicited.

Clinical examination revealed a deep carious lesion on the mesial aspect of maxillary left 
first molar (tooth #26) whose crown had an abnormally large size with 7 cusps (Figure 1A). 
The tooth was tender to percussion. There was no tenderness on palpation of the buccal and 
palatal aspect of the tooth. There was no mobility and the periodontal probing all around the 
tooth was found to be well within the physiological limits. Vitality testing of tooth #26 with 
heat and cold elicited an intense lingering pain, and on using an electric pulp tester (Gentle 
Pulse Analog Pulp Tester, Parkell, Edgewood, NY, USA), it gave no response.

A preoperative intraoral periapical radiograph revealed mesio-occlusal radiolucency approaching 
the pulp space and an unusual anatomic configuration of the root suggesting the presence of at 
least 5 roots, 3 buccal, and 2 palatal (Figure 1B). From the clinical and radiographic findings, 
a diagnosis of symptomatic irreversible pulpitis with symptomatic apical periodontitis in 
relation to tooth #26 was made and endodontic treatment was suggested to the patient.

Since the pre-operative radiograph did not clearly reveal the morphology of the root canal 
system, a single volume CBCT scan (NewTom 5G, Cefla S.C., Verona, Italy) was advised to 
confirm the number of roots and the internal canal morphology of the tooth before initiating 
the endodontic treatment. It was ascertained through the CBCT scans that the tooth had 5 
roots (Figure 2A and 2B), 2 buccal, 2 palatal, and 1 middle root, extending buccolingually as a 
single flat and broad root.
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Table 1. Summary of case reports of maxillary first molars with multiple canals
Root configuration No. of canals Canal configuration Reference

(MB) (DB) (P)
3 7 3 2 2 Kottor et al. (2010) [2]
3 8 3 3 2 Kottor et al. (2011) [3]
3 6 2 2 2 Kaushik and Mehra (2013) [4]
6 6 3 1 2 Kaushik and Mehra (2013) [4]
3 5 2 1 2 Shetty et al. (2014) [5]
3 5 2 1 2 Umer et al. (2014) [6]
4 5 3 2 2 Sharma et al. (2014) [7]
3 7 3 2 2 Kumar (2014) [8]
3 7 3 2 2 Munavalli et al. (2015) [9]
3 8 3 3 2 Almeida et al. (2015) [10]
3 6 3 2 1 Al-Habboubi and Al-Wasi (2016) [11]
3 7 3 2 2 Rodrigues et al. (2017) [12]

MB, mesiobuccal canal; DB, distobuccal canal; P, palatal canal.
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Each root had one canal except in the middle root which had 2 canals. The root canals in 
the mesiobuccal, distobuccal, distopalatal, and mesiopalatal showed Vertucci's type I canal 
configuration, whereas the 2 canals in the middle root showed Vertucci's type IV canal 
configuration (Figure 3A-3F).

A posterior superior alveolar (PSA) block was administered by injecting 1.8 mL (52.3 mg) 
of 2% lignocaine containing 1:80,000 epinephrine (Lignox 2% ADR INJ, Indoco Remedies 
Ltd. (Warren, Pharma), Mumbai, MH, India) followed by rubber dam isolation. The caries 
was excavated using large BR #31 round bur (Mani, Inc., Utsunomiya, Japan) followed by a 
pre-endodontic buildup of the mesial wall using composite (Spectrum Composite, Dentsply, 
Weybridge, Surrey, United Kingdom). An endodontic access cavity was established using 
Endo Access bur #3 (Dentsply Maillefer, Tulsa, OK, USA). Clinical examination with a DG-
16 endodontic explorer (GDC, CE, Hoshiarpur, PB, India) revealed 6 canal orifices. During 
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Figure 1. (A) Preoperative clinical view, abnormally large crown, with 7 cusps and mesio-occlusal caries; (B) 
Preoperative intraoral radiograph showing at least 5 roots; (C) Working length confirmed through radiograph; (D) 
Six canal orifices as seen under dental operating microscope; (E and F) master cone radiograph and obturation, 
respectively. 
DB, distobuccal canal; DP, distopalatal canal; MB, mesiobuccal canal; MP, mesiopalatal canal.
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Figure 2. (A) Three-dimensional single volume cone-beam computed tomography images showing the (A) 
mesiobuccal, distobuccal, and middle root on the buccal aspect, and (B) mesiopalatal, distopalatal, and the 
middle root from the palatal aspect. 
DB, distobuccal canal; MB, mesiobuccal canal; DP, distopalatal canal; MP, mesiopalatal canal.
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examination under a dental operating microscope (600 Operating Microscope, Seiler, Seiler 
Precision Microscopes, St. Louis, MI, USA), the presence of 6 canal orifices, mesiobuccal, 
distobuccal, middle buccal, mesiopalatal, distopalatal, and middle palatal orifices, were 
confirmed (Figure 1D).

The working length was determined with the help of an electronic apex locator (Root 
ZX, Morita, Tokyo, Japan) and later confirmed using several working length radiographs 
taken at different angulations (Figure 1C). The access cavity was sealed with IRM cement 
(Dentsply De Trey GmbH, Konstanz, Germany). The patient was asymptomatic at the second 
appointment. Cleaning and shaping was performed under rubber dam isolation using M2 
rotary system (VDW, Munich, Germany) in a crown down technique. An irrigation protocol 
with 5mL of 3% sodium hypochlorite solution (Vishal Dentocare Private Ltd., Ahmedabad, 
GJ, India) and then 5 mL 17% ethylenediaminetetraacetic acid (pH = 7.7, Dentwash, Prime 
Dental, Kalher, Bhiwandi, MH, India) followed by 5 mL of 2% chlorhexidine gluconate was 
followed. In between each of these irrigants, 5 mL of normal saline was used and lastly a 
final rinse was done with 5 mL normal saline. The canals were dried with absorbent paper 
points (Pearl Endopia, Pearl Dent Co., Ltd., Ho Chi Minh City, Vietnam). Obturation was 
performed using single cone obturation technique of gutta percha (Dentsply Maillefer 
Europe, Ballaigues, Switzerland) and AH Plus Resin sealer (Dentsply Maillefer), applied using 
lentulospiral (Dentsply Maillefer) (Figure 1E and 1F). A post-endodontic restoration with a 
posterior composite resin (Spectrum Composite, Dentsply) was done. Follow up radiograph 
and clinical photograph of tooth #26 at the end of 6 months were taken (Figure 4A and 4B). 
The patient was asymptomatic and was advised a full-coverage porcelain fused to metal 
(PFM) crown.

DISCUSSION

The development of formative variations such as the one in the present case, can be imagined 
as the lateral coalescence of the tooth with the independent formation paradentalis, which 
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Figure 3. Cone-beam computed tomography (CBCT) images of tooth #26 showing the axial sections at the (A) 
cervical, (B) middle, and (C) apical level. Enlarged axial section CBCT images at the (D) cervical, (E) middle, and 
(F) apical level showing 5 roots and 6 canals. 
DB, distobuccal canal; MB, mesiobuccal canal; DP, distopalatal canal; MP, mesiopalatal canal.
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has been termed as a ‘paramolar’ [21]. Paramolar is a small and rudimentary, supernumerary 
molar. It is most commonly situated buccally or palatally to one of the maxillary molars [21].

In this case, the maxillary first molar had one extra middle buccal and middle palatal cusp 
with a corresponding middle root that is broad buccolingually and is fused as 1 root, with 
2 distinct canals. Also, the cusp of Carabelli is in level with the other major cusps with 
an additional root (mesiopalatal root). Kallay [20] stated that the Carabelli's trait with an 
additional root is a formation supradentalis, and that a true Carabelli's cusp neither has a 
pulp nor is in level with the remaining major cusps. Kallay described another category of 
superstructures that represent coronal units, which are without a pulp and root [20]. Such 
anomalies are of immense clinical significance during the endodontic management as well as 
exodontia. Thus, diagnostic adjuncts such as CBCT, are mandatory. In the present case, the 
unusual anatomy of the crown, as well as the suspicion of the presence of extra roots in the 
preoperative intraoral periapical radiographs, prompted the referral for a CBCT scan to be 
carried out.

CBCT is a relatively new diagnostic imaging modality which offers several advantages over 
conventional CT such as X-ray beam limitation [22], rapid scan time [23], and effective dose 
reduction [24]. It is being successfully used in endodontics for effectively evaluating the root 
canal anatomy. Besides this, CBCT also aids in ascertaining the root and alveolar fractures, 
endodontic and non- endodontic pathosis, analysis of root resorptive lesions, pre-surgical 
management and assessment of root-end surgery [25-27]. In a study carried out by Matherne 
et al. [28], it was found that CBCT scans always revealed more number of unidentified root 
canal systems when compared with the images obtained by digital radiography. Baratto et al. 
[29] studied the internal morphology of the maxillary first molars by ex vivo as well as clinical 
assessments using operating microscope and CBCT scanning. He concluded that both, the 
operating microscope as well as CBCT scanning were equally important in identifying root 
canals, the latter being more important for the initial identification of the internal anatomy 
of the maxillary first molar.

In the present case, the CBCT scan revealed the presence of 5 roots. Each root had one 
canal each with Vertucci's type I canal configuration, except for the middle root which had 
2 canals with Vertucci's type IV canal configuration. The success of the present case was 
also largely dependent on the use of the dental operating microscope which offered benefits 
such as providing a magnified image, increased precision, improved illumination and 
visualization.
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Figure 4. Follow up of tooth #26 at the end of 6 months (A) clinical view and (B) radiograph.
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CONCLUSIONS

The present case report discusses the endodontic management of a maxillary first molar 
(tooth #26) with 7 cusps, 5 roots, and 6 root canals, and highlights the role of the routine use 
of dental operating microscope and CBCT scanning while performing endodontic treatment 
which would help the clinician in identifying and successfully treating all root canal systems. 
Hence, clinicians should familiarize themselves with the latest technologies to get additional 
information in endodontic practice in order to enhance the outcomes of endodontic therapy.
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