
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


 

IEJ Iranian Endodontic Journal 2013;8(1):29-32 

Two-Rooted Maxillary First Molars with Two Canals:                 
A Case Series  

Sahar Shakouie, Hadi Mokhtari *, Negin Ghasemi, Seddigheh Gholizadeh  

Department of Endodontics, Dental School, Dental and Periodontal Research Center, Tabriz University of Medical Sciences, Tabriz, Iran 

ARTICLE INFO  ABSTRACT 
Article Type: 
Case Report 

 
Thorough understanding of the anatomic and internal morphology of a root 
canal system is absolutely essential for the success of endodontic treatment. Since 
permanent maxillary first molars have shown variation in internal anatomy, 
morphology, this tooth has been reviewed extensively. Presence of two canals in 
a two-rooted maxillary first molar has rarely been reported in studies describing 
tooth and root canal anatomies. In this report, three cases are presented, which 
involve the root canal treatment of maxillary first molars with fusion of the two 
buccal roots. 
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Introduction 

ooth root internal morphology is often complex and 
greatly influences endodontic treatment. In fact, 
successful endodontic treatment depends on proper 

cleaning, shaping, and filling of the root canal system; this 
implies that inability to detect, debride, and obturate all the 
existing canals is a major cause of endodontic failure  [1,  2,  3]. 

Maxillary first molars have the most complicated root 
and canal morphology of the maxillary dentition; therefore, 
their anatomy has been evaluated extensively in various 
studies. There is a wide range of variations in the literature 
with respect to the number of canals in each root and the 
number of roots. It is now generally accepted that the most 
common form of maxillary first molar has three roots and 
four canals  [4]; the mesiobuccal root has two root canals 
due to its wide buccolingual dimension and associated 
concavities and a single canal for distobuccal and palatal 
roots  [5,  6]. The incidence of two mesiobuccal canals has 
been reported to range from 18% to 96.1%  [7,  8,  9]. Other 
variations for maxillary first molars include one [9], four 
 [10], and five  [11] roots and unusual morphology of root 
canal systems within individual roots. Cases with five  [12] 
and six  [13] root canals or with a C-shaped canal 
configuration  [14] have also been reported earlier. 

Martinez-Berna and Ruiz-Badanelli  [15] reported three 
cases in which the maxillary first molars involved six root 

canals (three in the mesiobuccal, two in the distobuccal and 
one in the palatal roots). Palatine root canal variations were 
well established by Stone et al., who reported the endodontic 
treatment of maxillary molars with two palatal roots  [16]. 

Two-rooted maxillary first molar with two canals has 
rarely been reported. Such an anatomic variation has been 
reported in a limited number of studies for second maxillary 
molar. The present case series reports three maxillary first 
molars with fusion of the two roots and two canals  [17]. 

Case Report 

Case 1 
A 56-year-old female presented to the Department of 
Endodontics, Tabriz Faculty of Dentistry, with a chief 
complaint of spontaneous toothache in her maxillary right first 
molar for the previous two days. The patient’s medical history 
was unremarkable. The tooth was sensitive to temperature 
variations and electric pulp test and tender to vertical 
percussion. The root structure was not clearly demonstrated 
on radiograph (Figure 1A). The tooth was diagnosed with 
irreversible pulpitis with apical periodontitis. Local anesthesia 
was administered with 2% lidocaine and 1:80000 epinephrine 
(DarouPakhsh, Tehran, Iran) and a rubber dam was placed. 
After removal of caries the pulp chamber was completely 
rinsed with normal saline. Exploration of the root canal 
orifices resulted in finding one buccal and one palatal orifice. 
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Figure 1. A) Initial radiograph of first maxillary molar with one buccal root; B) Two orifices were  detected in the floor of the tooth; C) 

Working length determination; D) Post-operative radiograph after treatment; E) One-year recall 

 
Figure 2. 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) 12 month follow-up 

 
The buccal orifice was relatively large (Figure 1B). No 

extra orifice was found by further exploration at ×4.5 
magnification of prismatic loupes (Zeiss Eyemag Pro S; Carl 
Zeiss SpA, Arese, Italy) and under dental operating 
microscope (DOM) (Seiler Revelation, St Louis, MO). The 
morphology was confirmed by further radiographic 
examination as initial radiographs were unclear. The root 
canals were explored with a K-Flexofile ISO20 (Dentsply, 
Malliefer, Switzerland) and their lengths were determined by a 
Root-ZX apex locator (Morita, Tokyo, Japan) and confirmed 
with a periapical radiograph (Figure 1C). 

The canals were then further prepared with RaCe rotary 
files (FKG; Dentaire, La-Chaux-de-Fonds, Switzerland) with 
0.04 and 0.06 tapers to 1 mm short of the radiographic apex up 
to file #35 with 0.06 taper using the crown-down technique. 
During root canal preparation, irrigation was performed using 
normal saline, 2.5% sodium hypochlorite solution, and 17% 
EDTA. The canals were dried with absorbent paper points 
(Dentsply, Maillefer) and obturated using cold lateral 
compaction of gutta-percha (Dentsply, Maillefer) and AH26 
resin sealer (Maillefer, Dentsply, Konstanz, Germany). 
Obturation quality was confirmed radiographically (Figure 
1D). Access cavity was then sealed with a temporary 
restorative material. The patient was referred to the 
Department of Operative Dentistry for restorative treatment. 

Case 2 
A 24-year-old female was referred to the Department of 
Endodontics, Tabriz Faculty of Dentistry, for endodontic 
treatment of maxillary right first molar. The pain intensified 
by thermal stimuli and on mastication. History revealed 

intermittent pain in the same tooth with hot and cold stimuli 
for the past two weeks. The patient’s medical history was 
noncontributory. A clinical examination revealed a carious 
maxillary right first molar, which was tender to percussion 
(Figure 2A). Palpation of the buccal and palatal aspects of the 
tooth did not reveal any tenderness. The tooth was not 
mobile and periodontal probing around the tooth was within 
physiological limits. After removal of caries, the roof of the 
pulp chamber was removed completely and rinsed with 
normal saline. One orifice was found in the buccal aspect; it 
had a large diameter compared to typical buccal orifices in 
maxillary first molars. Then the other orifice was found in 
the palatal aspect. No other orifice was found even by 
exploration with a loupe and microscope (Figure 2B). This 
morphology was confirmed by radiographic examination. 
The working lengths were determined in the same manner as 
described for case 1 (Figure 2C); the canals were prepared 
and obturated as described for case 1. The patient was 
referred to the Department of Operative Dentistry for 
restorative treatment (Figure 2D). 

Case 3 
A 32-year-old female was referred to the Department of 
Endodontics, Tabriz Faculty of Dentistry, for endodontic 
treatment of her maxillary left first molar. The tooth was 
sensitive to temperature and electric pulp test but was not 
tender to percussion. Radiographic examination revealed the 
presence of a deep amalgam restoration and caries in the 
mesial aspect (Figure 3A). The root structure was not clearly 
demonstrated on radiograph (Figure 3A). After removal of 
the coronal amalgam and caries, access cavity was formed  
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Figure 3. A) Radiographic images of First maxillary molar with two-canal; B) Two orifices were showed in the access cavity image; C) The 
master cones were inserted at the one buccal and one palatal canal; D) Post-operative radiograph after treatment; E) One-year follow-up 

 
completely and rinsed with normal saline. Compared to 
typical buccal orifices diameters in maxillary first molars a 
large buccal orifice was found (Figure 3B). Further 
exploration was performed using a loupe and microscope, 
however none were found. The morphology was confirmed 
by radiographic examination. The working lengths were 
determined in the same manner as described for case 1 
(Figure 3C); the canals were prepared and obturated as 
described for case 1. The patient was referred to the 
Department of Operative Dentistry for restorative treatment 
(Figure 3D). All three cases showed favorable results in one-
year follow ups (Figures 1E, 2E, 3E). 

Discussion 

The root and root canal morphology of teeth varies greatly 
according to reported literature [18-28]. Prior knowledge of 
root and canal anatomy facilitates precise detection of all 
tooth root canals during endodontic treatment  [29]. It has 
been shown that the total number of canals found and 
endodontically treated does not correspond to the number 
of canals actually existing in a tooth. Detection of all the 
root canals is difficult due to the various factors involved. It 
is therefore important to understand the variables that 
affect detection and treatment of root canals. Many studies 
have evaluated the root and canal morphology of the 
maxillary first molar because this tooth often presents with 
complex morphology that often render treatment difficult 
 [4,  29]. Presence of additional root canals has been reported 
and discussed by several authors, and a variety of study 
methods, including radiographs, magnification, clinical 
evaluations, dye injection, tooth sectioning, and scanning 
electron microscopy have been used for this purpose  [29]. 
Fusion of two buccal roots is one of the most common 
aberrations of maxillary molars. A total of 0.4% of first 
maxillary molars and 2.2% of second maxillary molars have 
been reported to have this variation  [30]. This should be 
considered in endodontic diagnoses and treatments. 

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  [31,  32]. 

Conclusion 

Clinicians must have adequate knowledge about root canal 
morphology and its variations. The location and morphology 
of root canals should be evaluated by radiography before and 
during root canal treatment. Careful examination of 
radiographs and the internal anatomy of teeth are essential 
for successful treatment. 

Conflict of Interest: None declared. 

References 

[1] Schilder H. Filling root canals in three dimensions. Dent Clin 
North Am. 1967:723-44. 

[2] Schilder H. Cleaning and shaping the root canal. Dent Clin 
North Am. 1974;18(2):269-96. 

[3] Peters OA. Current challenges and concepts in the preparation 
of root canal systems: a review. J Endod. 2004;30(8):559-67. 

[4] Pecora JD, Woelfel JB, Sousa Neto MD, Issa EP. Morphologic 
study of the maxillary molars. Part II: Internal anatomy. Braz 
Dent J. 1992;3(1):53-7. 

[5] Walton R, Torabinejad M. Principles and practice of 
endodontics, 2th Edition. Philadelphia: W.B. Saunders Co.; 
1996. 

[6] Ash M, Nelson S. Wheeler’s dental anatomy, physiology and 
occlusion, 8th Edition. Phiadelphia: Saunders; 2003. 

[7] Kulild JC, Peters DD. Incidence and configuration of canal 
systems in the mesiobuccal root of maxillary first and second 
molars. J Endod. 1990;16(7):311-7. 

[8] Buhrley LJ, Barrows MJ, BeGole EA, Wenckus CS. Effect of 
magnification on locating the MB2 canal in maxillary molars. J 
Endod. 2002;28(4):324-7. 

[9] 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(7):687-91. 

Arc
hive

 of
 S

ID

www.SID.ir



Maxillary first molar with two canals32 
 

IEJ Iranian Endodontic Journal 2013;8(1):29-32 

[10] Christie WH, Peikoff MD, Fogel HM. Maxillary molars with 
two palatal roots: a retrospective clinical study. J Endod. 
1991;17(2):80-4. 

[11] Barbizam JV, Ribeiro RG, Tanomaru Filho M. Unusual 
anatomy of permanent maxillary molars. J Endod. 
2004;30(9):668-71. 

[12] Ferguson DB, Kjar KS, Hartwell GR. Three canals in the 
mesiobuccal root of a maxillary first molar: a case report. J 
Endod. 2005;31(5):400-2. 

[13] de Almeida-Gomes F, Maniglia-Ferreira C, Carvalho de Sousa 
B, Alves dos Santos R. Six root canals in maxillary first molar. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2009;108(3):e157-9. 

[14] Dankner E, Friedman S, Stabholz A. Bilateral C shape 
configuration in maxillary first molars. J Endod. 
1990;16(12):601-3. 

[15] Martinez-Berna A, Ruiz-Badanelli P. Maxillary first molars 
with six canals. J Endod. 1983;9(9):375-81. 

[16] Stone LH, Stroner WF. Maxillary molars demonstrating more 
than one palatal root canal. Oral Surg Oral Med Oral Pathol. 
1981;51(6):649-52. 

[17] Malagnino V, Gallottini L, Passariello P. Some unusual 
clinical cases on root anatomy of permanent maxillary molars. J 
Endod. 1997;23(2):127-8. 

[18] Mushtaq M, Farooq R, Rashid A, Robbani I. Spiral computed 
tomographic evaluation and endodontic management of a 
mandibular first molar with three distal canals. J Conserv Dent. 
2011;14(2):196-8.  

[19] Aminsobhani M, Shokouhinejad N, Ghabraei S, Bolhari B, 
Ghorbanzadeh A. Retreatment of a 6-canalled mandibular first 
molar with four mesial canals: a case report. Iran Endod J. 
2010;5(3):138-40.  

[20] Aminsobhani M, Bolhari B, Shokouhinejad N, Ghorbanzadeh 
A, Ghabraei SH, Rahmani MB. Mandibular first and second 
molars with three mesial canals: a case series. Iran Endod J. 
2010;5(1): 36-9 

 

 

 

 

 

 

 

 

 

 

 

 

[21] Singh Matta M. Two rooted maxillary lateral incisor: a case 
report. Iran Endod J. 2012;7(4):215-8.  

[22] Asgary S. Endodontic therapy in a three canal mandibular 
second premolar. Iran Endod J. 2006;1(1):43-4. 

[23] Janani M, Rahimi S, Shahi Sh, Aghbali A, Zand V. Endodontic 
treatment of a hypertaurodont mandibular second molar: a case 
report. Iran Endod J. 2011;6(3):133-5. 

[24] Borna Z, Rahimi S, SH, Zand V. Mandibular second 
premolars with three root canals: a review and 3 case reports. 
Iran Endod J. 2011;6(4):179-82. 

[25] Reyhani MF, Rahimi S, Shahi SH. Root canal therapy of a 
mandibular first molar with five root canals: A case report. Iran 
Endod J. 2007;2(3):110-2. 

[26] Shalavi S, Mohammadi Z, Abdolrazzaghi M. Root canal 
treatment of maxillary and mandibular three-rooted premolars: 
case reports. Iran Endod J. 2012;7(3):161-4. 

[27] Dadresanfar B, Khalilak Z, Shahmirzadi S. Endodontic 
treatment of a maxillary first premolar with type IV buccal root 
canal: A case report. Iran Endod J. 2009;4(1):35-6. 

[28] Kakkar P, Singh A. Mandibular first premolar with three 
roots: a case report. Iran Endod J. 2012;7(4):207-10. 

[29] 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(9):813-21. 

[30] Sabala CL, Benenati FW, Neas BR. Bilateral root or root canal 
aberrations in a dental school patient population. J Endod. 
1994;20(1):38-42. 

[31] 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(2):162-6. 

[32] De Moor RJ. C-shaped root canal configuration in maxillary 
first molars. Int Endod J. 2002;35(2):200-8. 

Please cite this paper as: Shakouie S, Mokhtari H, Ghasemi N, 
Gholizadeh S. Two-Rooted Maxillary First Molars with Two 
Canals: A Case Series. Iran Endod J. 2013;8(1): 29-32.  

 

Arc
hive

 of
 S

ID

www.SID.ir



 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

