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Abstract 

The basis of successful endodontic therapy resides on 

sound and thorough knowledge of the root canal anatomy, 

its variations and the clinical skills. The importance of the 

knowledge of the anatomy of root canals cannot be 

overemphasized. Unusual root and root canal 

morphologies associated with maxillary molars have been 

reported in several studies, in the literature. The 

morphology of the maxillary first molar has been studied 

and reviewed extensively. However, the presence of two 

roots in a maxillary first molar is a rare occurrence and 

such cases have seldom been reported in literature. This 

clinical report presents a permanent maxillary first molar 

with an unusual morphology of two roots with two canals. 

Keywords: Anatomy; Dental Pulp Cavity; Maxillary 

Molar; Tooth Abnormalities; Two Roots 

Introduction 

Success of a root canal therapy requires a thorough 

knowledge of root and root canal morphology. [1]. The 

anatomy and morphology of roots and root canals vary 

greatly. Among all of the permanent teeth, maxillary first 

molars have the highest rates of root canal therapy failure 

in clinical practice [2,3] because of associated complexities 

and anatomic variations[4,5]. The number of roots in 

maxillary first molars detected by endodontists and 

general dentist’s ranges from one to five, according to the 

literature [6-9]. The number of root canals has been reported 

to range between one to eight[7-9], and even a C-shaped 

root canal has been observed[6,13]. Over 95% of maxillary 

first molars have three roots[14] and most have three to four 

root canals[15]. In the literature, various cases of maxillary 

first molar have been found with more number of roots 

and root canals, but only very few cases have been 

reported with less number of roots and root canals. The 

presence of two canals in a two-rooted maxillary first 

molar has rarely been reported in studies describing tooth 

and root canal anatomy.[10] 

The present case report documents the successful 

endodontic management of a maxillary first molar with 

two roots and two root canals with Vertucci’s Type I canal 

configuration which was diagnosed clinically & by 

Intraoral Periapical Radiography. 

Case Report 

A 42 year old female patient came to the department with 

the chief complaint of pain in her left maxillary first molar 

for the last 2 days. Patient’s medical history was 

noncontributory. Clinical examination revealed deep 

mesial caries with maxillary left first molar & distal caries 
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with 25. Electric pulp test was done there was no response 

with 26, normal response with 25 and was tender to 

vertical percussion. Radiographic examination showed 

radiolucency approaching the pulp. A diagnosis of 

irreversible pulpitis with apical periodontitis was 

established with 26 & reversible pulpitis with 25. Root 

canal treatment advised with 26, pulp capping with 25. On 

preoperative radiograph, radicular pattern gave suspicion 

of the presence of two roots only. This finding was present 

uniaterally [Figure A]. Under local anesthesia and rubber 

dam isolation, access cavity was prepared. After the 

removal of caries, the roof of the chamber was removed 

completely. Dentinal map connecting two orifices only 

was seen after deroofing. One orifice was present in the 

buccal aspect, and other orifice was present in the palatal 

aspect [Figure B]. The diameter of the buccal orifice was 

larger than the typical mesiobuccal or distobuccal orifices 

in the maxillary first molar. The shape of access cavity 

was ovoid rather triangular or rhomboidal. Working length 

was determined with apex locator (Root ZX,J Morita Mfg. 

Corp., Japan) . Since the buccal canal was large, it was 

prepared till ISO size no 80 followed by circumferential 

filing using ISO taper files. Palatal canal was prepared till 

F5 Protaper (Dentsply Maillefer, Switzerland) NiTi 

instruments using crown down technique. 5.2% sodium 

hypochlorite and 17% EDTA were used as an irrigant. 

After drying the canals with paper points, large buccal 

canal was obturated with Gutta-percha cones (Dentsply, 

Maillefer, Switzerland) using lateral compaction technique 

and Selapex (Dentsply, De Trey, Germany) whereas 

palatal canal was obturated with F5 Gutta-percha cones 

(Dentsply, Maillefer, Switzerland) [Figure C,D]. The 

access cavity was permanently restored with resin 

composite and crown was placed. The patient was 

asymptomatic during the follow-up period. 

 

 

Figure A) Preoperative radiograph of two-canalled first 

maxillary molar; B) Access cavity reveals one buccal and 

one palatal canal; C) The master apical cones confirmed 

the measured lengths; D) Final radiograph; E) 10month 

follow-up; F) Inraoral periapical radiograph with 16 

confirming no bilateral occurrence of two roots with 

maxillary molar. 

Discussion 

The basis for success in any endodontic procedure 

depends on a clinician's sound scientific knowledge, 

accurate diagnosis and precise clinical skills. As described 

by Burns RC the maxillary first molar is possibly the most 

treated and least understood posterior tooth. Therefore, a 

thorough understanding of the variations occurring in the 

root canal system is an absolute necessity in achieving 

endodontic success.[42] We conducted an extensive 

literature search using Google scholar searching, PubMed 

to identify cases reporting the unusual anatomy of two 

roots in a maxillary first molar.  
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Table- 1 Available case reports of maxillary first molar 

with two roots and two canals 

 

DB: Distobuccal; MB: Mesiobuccal; N/A: Not available; 

P: Palatal. 

The case reports with their respective morphology are 

summarized in [Table-1]  

Root canal morphology should be examined further during 

treatment by evaluation of radiographs taken from 

different horizontal angles. The use of a preoperative 

radiographs and additional radiographic views with 20-

degree mesial or distal angulations are good techniques for 

the assessment of root canal morphology and anatomy 

[28, 30]. 

Conclusion 

As clinicians we need to develop our observational and 

clinical skills as well as amend our understanding of the 

intricacies of the canal anatomy. The permanent maxillary 

first molars with two root canals and two roots are rare 

and unusual clinical cases. Attention should be paid to 

patients with fewer root canals and root anatomical 

variations to overcome the fixed idea regarding the 

morphology of molars.  

References 

1. Estrela C, Holland R, Estrela CR, Alencar AH, Sousa-

Neto MD, Pécora JD. Characterization of successful 

root canal treatment. Braz Dent J 2014; 25: 3-11 

[PMID: 24789284 DOI: 10.1590/0103-

6440201302356] 

2. Christie WH, Peikoff MD, Fogel HM. Maxillary 

molars with two palatal roots: a retrospective clinical 

study. J Endod 1991; 17: 80-84 [PMID: 1919407 

DOI: 10.1016/S0099-2399(06)81613-4] 

3. Vertucci FJ. Root canal anatomy of the human 

permanent teeth. Oral Surg Oral Med Oral Pathol 

1984; 58: 589-599 [PMID: 6595621 DOI: 

10.1016/0030-4220(84)90085- 

4. Lee KW, Kim Y, Perinpanayagam H, Lee JK, Yoo 

YJ, Lim SM, Chang SW, Ha BH, Zhu Q, Kum KY. 

Comparison of alternative image reformatting 

techniques in micro-computed tomography and tooth 

clearing for detailed canal morphology. J Endod 2014; 

40: 417-422 [PMID: 24565663 DOI: 

10.1016/j.joen.2013.09.014] 

5. Briseño-Marroquín B, Paqué F, Maier K, 

Willershausen B, Wolf TG. Root Canal Morphology 

and Configuration of 179 Maxillary First Molars by 

Means of Micro-computed Tomography: An Ex Vivo 

Study. J Endod 2015; 41: 2008-2013 [PMID: 

26518215 DOI: 10.1016/j.joen.2015.09.007] 

6. Martins JN, Quaresma S, Quaresma MC, Frisbie-Teel 

J. C-shaped maxillary permanent first molar: a case 

report and literature review. J Endod 2013; 39: 1649-

1653 [PMID: 24238466 DOI: 

10.1016/j.joen.2013.06.032] 

7. Gopikrishna V, Bhargavi N, Kandaswamy D. 

Endodontic management of a maxillary first molar 

with a single root and a single canal diagnosed with 

the aid of spiral CT: a case report. J Endod 2006; 32: 

687-691 [PMID: 16793482 DOI: 

10.1016/j.joen.2005.10.057] 

8. Fava LR. Root canal treatment in an unusual 

maxillary first molar: a case report. Int Endod J 2001; 

34: 649-653 [PMID: 11762503 DOI: 10.1046/j.1365-

2591.2001.00445.x] 



 Dr. Laxman D Phad, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
© 2019 IJDSIR, All Rights Reserved 

 
                                

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
P

ag
e5

5
 

P
ag

e5
5

 
  

9. Barbizam JV, Ribeiro RG, Tanomaru Filho M. 

Unusual anatomy of permanent maxillary molars. J 

Endod 2004; 30: 668-671 [PMID: 15329575 DOI: 

10.1097/01.DON.0000121618.45515.5A] 

10. Holderrieth S, Gernhardt CR. Maxillary molars 

with10. Holderrieth S, Gernhardt CR. Maxillary 

molars with morphologic variations of the palatal root 

canals: a report of four cases. J Endod 2009; 35:1060–

5. morphologic variations of the palatal root canals: a 

report of four cases. J Endod 2009; 35:1060–5 

11. Kottoor J, Velmurugan N, Surendran S. Endodontic 

management of a maxillary first molar with eight root 

canal systems evaluated using cone-beam computed 

tomography scanning: a case report. J Endod 2011; 

37: 715-719 [PMID: 21496678 DOI: 

10.1016/j.joen.2011.01.008] 

12. Martins JN, Anderson C. Endodontic treatment of the 

maxillary first molar with five root canals–three case 

reports. Rev Port Estomatol Cir Maxilofac 2013; 54: 

37-42 [DOI: 10.1016/j.rpemd.2012.11.004] 

13. Newton CW, McDonald S. A C-shaped canal 

configuration in a maxillary first molar. J Endod 

1984; 10: 397-399 [PMID: 6590751 DOI: 

10.1016/S0099-2399(84)80162-4] 

14. Cleghorn BM, Christie WH, Dong CC. Root and root 

canal morphology of the human permanent maxillary 

first molar: a literature review. J Endod 2006; 32: 

813-821 [PMID: 16934622 DOI: 

10.1016/j.joen.2006.04.014] 

15. Pécora JD, Woelfel JB, Sousa Neto MD, Issa EP. 

Morphologic study of the maxillary molars. Part II: 

Internal anatomy. Braz Dent J 1992; 3: 53-57 [PMID: 

1303118] 

16. Special Committee to Revise the Joint AAE/AAOMR 

Position Statement on use of CBCT in Endodontics. 

AAE and AAOMR Joint Position Statement: Use of 

Cone Beam Computed Tomography in Endodontics 

2015 Update. Oral Surg Oral Med Oral Pathol Oral 

Radiol 2015; 120: 508-512 [PMID: 26346911 DOI: 

10.1016/j.oooo.2015.07.033] 

17. Neelakantan P, Subbarao C, Subbarao CV. 

Comparative evaluation of modified canal staining 

and clearing technique, cone-beam computed 

tomography, peripheral quantitative computed 

tomography, spiral computed tomography, and plain 

and contrast medium-enhanced digital radiography in 

studying root canal morphology. J Endod 2010; 36: 

1547-1551 [PMID: 20728725 DOI: 

10.1016/j.joen.2010.05.008] 

18. Jeger FB, Lussi A, Bornstein MM, Jacobs R, Janner 

SF. [Cone beam computed tomography in 

endodontics: a review for daily clinical practice]. 

Schweiz Monatsschr Zahnmed 2013; 123: 661-668 

[PMID: 23966013] 

19. Venskutonis T, Plotino G, Juodzbalys G, 

Mickevičienė L. The importance of cone-beam 

computed tomography in the management of 

endodontic problems: a review of the literature. J 

Endod 2014; 40: 1895-1901 [PMID: 25287321 DOI: 

10.1016/j.joen.2014.05.009] 

20. Badole GP, Warhadpande MM, Shenoi PR, Lachure 

C, Badole SG. A rare root canal configuration of 

bilateral maxillary first molar with 7 root canals 

diagnosed using cone-beam computed tomographic 

scanning: a case report. J Endod 2014; 40: 296-301 

[PMID: 24461422 DOI: 10.1016/j.joen.2013.09.004. 

21. Ghobashy AM, Nagy MM, Bayoumi AA. Evaluation 

of Root and Canal Morphology of Maxillary 

Permanent Molars in an Egyptian Population by 

Cone-beam Computed Tomography. J Endod 2017; 

43: 1089-1092 [PMID: 28476465 DOI: 

10.1016/j.joen.2017.02.014] 



 Dr. Laxman D Phad, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
© 2019 IJDSIR, All Rights Reserved 

 
                                

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
  

22. Shalabi RM, Omer OE, Glennon J, Jennings M, 

Claffey NM. Root canal anatomy of maxillary first 

and second permanent molars. Int Endod J 2000; 33: 

405-414 [PMID: 11307458 DOI: 10.1046/j.1365-

2591.2000.00221.x] 

23. Thomas RP, Moule AJ, Bryant R. Root canal 

morphology of maxillary permanent first molar teeth 

at various ages. Int Endod J 1993; 26: 257-267 

[PMID: 8300257 DOI: 10.1111/j.1365-

2591.1993.tb00570.x] 

24. Ma L, Chen J, Wang H. Root canal treatment in an 

unusual maxillary first molar diagnosed with the aid 

of spiral computerized tomography and in vitro 

sectioning: a case report. Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod 2009; 107: e68-e73 

[PMID: 19464648 DOI: 

10.1016/j.tripleo.2009.01.051] 

25. Jin GC, Lee SJ, Roh BD. Anatomical study of C-

shaped canals in mandibular second molars by 

analysis of computed tomography. J Endod 2006; 32: 

10-13 [PMID: 16410060 DOI: 

10.1016/j.joen.2005.10.007] 

26. Marzioni D, Capparuccia L, Todros T, Giovannelli A, 

Castellucci M. Growth factors and their receptors: 

fundamental molecules for human placental 

development. Ital J Anat Embryol 2005; 110: 183-187 

[PMID: 16101037] 

27. Dankner E, Friedman S, Stabholz A. Bilateral C shape 

configuration in maxillary first molars. J Endod 1990; 

16: 601-603 [PMID: 2094764 DOI: 10.1016/S0099-

2399(07)80204-4] 

28. Yilmaz Z, Tuncel B, Serper A, Calt S. C-shaped root 

canal in a maxillary first molar: a case report. Int 

Endod J 2006; 39: 162-166 [PMID: 16454798 DOI: 

10.1111/j.1365-2591.2006.01069.x] 

29. Shin Y, Kim Y, Roh BD. Maxillary first molar with 

an O-shaped root morphology: report of a case. Int J 

Oral Sci 2013; 5: 242-244 [PMID: 24008268 DOI: 

10.1038/ijos.2013.68] 

30. Joshi C, Joshi S. C-shaped canal in maxillary first 

molars: a case report. J Dent (Tehran) 2014; 11: 111-

117 [PMID: 24910684] 

31. De Moor RJ. C-shaped root canal configuration in 

maxillary first molars. Int EndodJ.2002;35(2):200-

8[PMID:3267526 DOI:10.1111/j.1600-

9657.1988.tb00315.x] 

32. Yang ZP, Yang SF, Lee G. The root and root canal 

anatomy of maxillary molars in a Chinese population. 

Endod Dent Traumatol 1988; 4: 215-218 [PMID: 

3248579 DOI: 10.1111/j.1600-9657.1988.tb00324.x] 

33. De Moor RJ. C-shaped root canal configuration in 

maxillary first molars. Int Endod J 2002; 35: 200-208 

[PMID: 12019491 DOI: 10.1046/j.1365-

2591.2002.00461.x] 

34. Patel B. Anatomy and Root Canal Morphology. 

Endodontic Diagnosis, Pathology, and Treatment 

Planning. Springer International Publishing, 2015 

35. Studebaker B, Hollender L, Mancl L, Johnson JD, 

Paranjpe A. The Incidence of Second Mesiobuccal 

Canals Located in Maxillary Molars with the Aid of 

Cone-beam Computed Tomography. J Endod 2018; 

44: 565-570 [PMID: 29153734 DOI: 

10.1016/j.joen.2017.08.026] 

36. Sempira HN, Hartwell GR. Frequency of second 

mesiobuccal canals in maxillary molars as determined 

by use of an operating microscope: a clinical study. J 

Endod 2000; 26: 673-674 [PMID: 11469299 DOI: 

10.1097/00004770-200011000-00010] 

37. Görduysus MO, Görduysus M, Friedman S. Operating 

microscope improves negotiation of second 

mesiobuccal canals in maxillary molars. J Endod 



 Dr. Laxman D Phad, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
© 2019 IJDSIR, All Rights Reserved 

 
                                

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
  

2001; 27: 683-686 [PMID: 11716081 DOI: 

10.1097/00004770-200111000-00008] 

38. Liu J, Que KH, Xiao ZH, Wen W. Endodontic 

management of the maxillary first molars with two 

root canals: a case report and review of the literature. 

World J Clin Cases 2019; 7(1): 79-88 

39. Shakouie S, Mokhtari H, Ghasemi N, Gholizadeh S. 

Two-rooted maxillary first molars with two canals: a 

case series. Iranian endodontic journal. 2013;8(1):29. 

40. Bansal P, Nikhil V, Malhotra P, Singh V. Maxillary 

first molar with two roots and two root canals: A rare 

case report. Endodontology. 2018 Jan 1;30(1):84 

41. Rahimi S, Ghasemi N. Maxillary First Molar with 

Two Root Canals= قنوات ثنائية العلوي للفك الأولي الرحى 

 .Sultan Qaboos University Medical Journal .الجذور

2013 May;22(1059):1-8. 

42. Burns RC. Access openings and tooth morphology. In: 

Cohen S, Burns RC, editors. Pathways of the pulp. 4th 

ed. Louis: The CV Mosby Co; 1987. pp. 120-01 

 

 

 

 

 

 


