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ABSTRACT  

A precise knowledge of the anatomical characteristics of the various types of human teeth and their possible 

morphological variations is considered one of the fundamental elements for a successful treatment in various subjects of 

dentistry especially in endodontic. Studies revealed that improper exploration of all canals of an endodontically treated 

tooth for subsequent disinfection and obturation may result in failure of the endodontic therapy. Over the years, there 

have been numerous researches and studies that described the morphology of all teeth including mandibular first molar. 

The root canals of permanent mandibular first molar in human dentitions exhibit extensive anatomical variations and 

abnormalities in its number and configuration. Profound understanding and thorough knowledge of both normal and 

abnormal anatomy considered as a critical factor in determining the success of endodontic therapy. The endodontic 

treatment of multi-rooted teeth was always a challenging task for dental practitioners. Therefore, a successful 

endodontic therapy should be always combined by a thorough knowledge as well as the use of specialized and 

innovated techniques for diagnosis, debridement and obturation. The current review article attempts to list out all the 

variations of permanent mandibular first molar root canal number in more than thirty studies and case reports published 

so far. 
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Literature Review 

The mandibular first molar is the first permanent 

tooth to erupt in the oral cavity followed by maxillary 

first molars, and frequently requires root canal 

treatment 
(1)

. This tooth usually exhibit considerable 

anatomical variation and abnormalities regarding the 

number of roots and root canals 
(2, 3)

. The mandibular 

first molar typically presents with two well-defined 

roots, a mesial root characterized by a flattened mesio-

distal surface and widened bucco-lingual surface, and a 

distal root mostly straight with a wide oval canal or two  

round canals 
(4, 5)

. 

In 1925, Hess published a study on root canals 

morphology of all permanent teeth and concluded that 

4% of mandibular first and second molars had four 

canals, 78% had three canals, and 18% had two canals. 

The most common root canal morphology of this tooth 

is the presence of two canals in the mesial root and one 

or two canals in the distal root 
(6)

. However, the 

variations in the number and morphology of the roots 

and root canals were stated in numerous studies and 

case reports 
(7, 8, 9)

. 

In a review of the literature performed by De Pablo et 

al in 2010, the vast majority of teeth studies was with two 

roots and three or four canals. The percentage was as 

follow, 61.3% for the three canals configuration, 35.7% 

for the four canals, and 1% for the five canals in the total 

number of cases. In the previous study it was difficult to 

detect a single sample with six root canal among 18, 781 

teeth from in vivo and in vitro studies 
(10)

. 

The mid-mesial canal (MMC), which was first 

described by Vertucci and William in 1974, can be 

found independent with a separate foramen or it 

may have a separate canal orifice and then join 

apically with either the mesio-buccal or mesio-

lingual canal. The presence of middle mesial canal 

accounts for 1-15% of cases 
(11)

. Similar findings 

were reported and the results reached to 14.8%
 (12)

. 

While another study found that only 2.3% of the 

total cases studied in their review have three canals 

on the mesial root 
(10)

 (Figure 1). 
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Figure 1: Mandibular first molar: root canal configuration according to Vertucci classification 1984. 

 
 

For the first time, the presence of third canal in the 

distal root of mandibular first molar was announced 
(13)

. 

Since that numerous studies and cases reports have 

confirmed the presence of three canals in the distal root 

although the incidence of such cases was uncommon 

with  range of 0.2% to 3% 
(14-16)

. A study examined 125 

cases of Indian population reported that none of these 

cases has three distal canals 
(17)

. Two cases with five 

canals, three canals in the distal root and two canals in 

the mesial root were reported recently 
(18)

. Similar 

pattern was found in another clinical case study 
(19)

. 

The available knowledge on six root canal 

configurations of permanent mandibular first molar 

comes from a very limited number of studies and case 

reports. Nine case reports of mandibular first molars 

with two roots and six root canals were presented in 

different studies. Six cases have three mesial and three 

distal root canals, while two other cases have four 

mesial and two distal canals. Furthermore, the last three 

cases have four distal and two mesial canals 
(20)

. Similar 

configuration of the root canals has been reported using 

cone beam computed tomography (CBCT) in study of 

two cases with two roots and six canal  with three 

separate canals in each root 
(21, 22)

. 

It has been observed in a very rare clinical case 

presented in 1998, for mandibular first molar with 

seven root canals, four canals in the mesial root and 

three canals in the distal root 
(23)

. A similar case was 

found recently in 2016, however, in the last case there 

were three roots instead of two, with three mesial and 

three distal and one canal in the disto-lingual root 
(24)

. 

Another rare case of mandibular first molar with eight 

root canals, four in each root, for a thirty years old 

female patient. This case was unique, and there were no 

record of similar cases especially with the presence of 

eight distinct orifices 
(25)

. 

In 1844, a mandibular first molar with supernumerary 

roots was reported for the first time. The extra root was 

located on the disto-lingual side and was called radix 

entomolaris (RE) 
(26)

.The incidence of supernumerary 

root in mandibular first molar was strongly correlated 

with the ethnicity of the studied population, it was higher 

in specific ethnic group of people (Asians, Mongolians, 

and Eskimos) when compared with Caucasians and 

African Americans percentage, and reached to 20% in 

Taiwan’s population 
(10)

. The presence of a disto-lingual 

(DL) root of the mandibular first molar could range from 

21.09% to 33.33% in a various group of populations 
(14)

. 

In a recent study, it was found that the prevalence of DL 

root in mandibular first molar account for 11.3% in 

Turkish patients. In addition, there was no significant 

differences in prevalence of disto-lingual root between 

males and females, but the presence of distolingual root 

was higher in right side 14% than left side 4% 
(27)

. 

Furthermore, RE can be found  in first, second and third 

molars with the lowest prevalence in the mandibular 

second molars 
(28)

 (Figure 2). 
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Figure 2: Geographic incidence of presence of a third root in the mandibular first molar (De Pablo et al, 2010). 

 

The mandibular first molar with single root and 

single canal is the rarest among the various morphology 

of this tooth 
(5)

. A sample of 125 mandibular first 

molars from Indian population exhibited only one 

sample that had a single root and single canal 
(17)

. 

Recent two studies have done on an extremely wide 

literature on the morphology of the mandibular first 

molar root canals could not record a single case with 

this rare anatomy 
(10, 29)

. This morphology was observed 

in a case report of a 13 years old Indian girl and up to 

the date of the last mentioned case report there were 

only three cases of mandibular first molar with single 

root and single root canal 
(30, 31)

. 

CONCLUSIONS  

The dental practitioners should have a comprehensive 

understanding and awareness of internal anatomy as well 

as variations of root canal morphology and configuration 

which plays an extremely crucial role in endodontic 

therapy. Also, the utilization of cone beam computed 

tomography (CBCT) for the preoperative assessment and 

diagnosis of extraordinary canal is considered one of the 

recent valuable  approach  in endodontic field to reveal the 

actual number of canals present in the affected tooth for a 

successful treatment, and to avoid missed canal. Thus, the 

use of advanced visual and diagnostic aids as well as 

thorough knowledge of internal tooth anatomy and 

morphology enables the clinician to accomplish a long 

term success of endodontic therapy. 

REFERENCES 

1. Vertucci FJ, Williams RG. Root canal anatomy of the 

mandibular first molar. J NJ Dent Assoc. 1974; 45(3):27-8. 

2. Ghoddusi J, Naghavi N, Zarei M, Rohani E. Mandibular first 

molar with four distal canals. J Endod. 2007;33(12):1481-3. 

3. Parolia  A,  Kundabala M, Thomas MS,  Mohan M,  Joshi  N. Three 

rooted, four canalled mandibular first molar (Radix Entomolaris). 

Kathmandu Univ Med  J (KUMJ). 2009; 7: 289‑92. 

4. Hess W, Zurcher E, eds. The anatomy of the root canals of the 

teeth of the permanent and deciduous dentitions. New York: 

William Wood and Co; 1925. 

5. Skidmore AE, Bjorndal AM. Root canal morphology of the 

human mandibular first molar. Oral Surg Oral Med Oral Pathol 

Oral Radiol Endod. 1971;32(5):778-84. 

6. Vertucci FJ. Root canal anatomy of the human permanent 

teeth.Oral Surg Oral Med Oral Pathol 1984;58:589‑99. 

7. Navarro LF, Luzi A, García AA, García AH. Third canal in the 

mesial root of permanent mandibular first molars: review of the 

literature and presentation of 3 clinical reports and 2 in vitro 

studies. Med Oral Patol Oral Cir Bucal 2007 Dec;12(8): 605-

609. 

8. Hasan  M, Rahman  M, Saad  N. Mandibular first molar with six 

root canals: a rare entity. BMJ Case Rep.  2014.  



Variable morphology of Mandibular First Molar                                                                                   Buzaribah et al 

   

www.ljd.uob.edu.ly                                                                 50                  Libyan Journal of dentistry, Vol 2, No 1, 2018 

 

9. Gupta S, Jaiswal S, Arora R. Endodontic management of 

permanent mandibular left first molar with six root canals. 

Contemp Clin Dent. 2012;3(Suppl 1):130–3. 

10. De Pablo 0, Estevez R, Sanchez M, Heilborn C, Cohenca N. 

Root anatomy and canal configuration of the permanent 

mandibular first molar: a systematic review. J Endod. 

2010;36(12):1919-31. 

11. Baugh D, Wallace  J.  Middle mesial canal of the mandibular 

first molar: A case report and literature review. J. Endod. 2004;  

30: 185‑6. 

12. Forner Navarro L, Luzi A, Garcia AA, Garcia AH. Third canal 

in the mesial root of permanent mandibular first molars: review 

of the literature and presentation of 3 clinical reports and 2 in 

vitro studies. Med Oral Patol Oral Cir Bucal 2007;12: 605–9. 

13. Berthiaume  JT.  Five canals in a lower first molar. J. Mich. 

Dent. Assoc. 1983; 65: 213‑4. 

14. Kottoor J, Sudha R, Velmurugan N. Middle distal canal of the 

mandibular first molar: A case report and literature review. Int 

Endod J.  2010;43:714‑22. 

15. Ryan J, Bowles W, Baisden M, McClanahan S. Mandibular first 

molar with six separated canals. J Endod. 2011;37(6):878-80. 

16. Schafer E, Breuer D, Janzen S. The prevalence of three-rooted 

mandibular permanent first molars in a German population. J 

Endod. 2009;35(2):202-5. 

17. Reuben J, Velmurugan N, Kandaswamy D. The evaluation of 

root canal morphology of the mandibular first molar in an Indian 

population using spiral computed tomography scan: an in vitro 

study. J Endod.  2008;34:212-5. 

18. Bansal P,  Nikhil V, Shekhar S. Three distal root canals in 

mandibular first molar with different canal configurations: Report 

of two cases and literature review. Saudi Endod J 2015; 5: 51-5. 

19. Fernando B, Sidney R,  Magda  B, SousaRonise  F,  Rosana  M.  

Mandibular molar with five root canals: Case Rep. Aust. Endod. 

J. 2007; 10:  1744-47. 

20. Martins  J,  Anderson C. Endodontic Treatment of the Mandibular 

First Molar with Six Roots Canals -Two Case Reports and 

Literature Review.   J  Clin Dent  Resear. 2015; 10: 79-84. 

21. Baziar H, Daneshvar F, Mohammadi A, Jafarzadeh H. 

Endodontic management of a mandibular first molar with four 

canals in a distal root by using cone-beam computed 

tomography: a case report. J Oral Maxillofac Res. 2014;5(1):e5. 

22. Ghivari SB, Patil AC. Mandibular molar with six canals: Report 

of cases. Indian J  Health Soci.  2014;7:121-4. 

23. Reeh ES. Seven canals in a lower first molar. J Endod. 1998;  

24: 497–499.  

24. Banode  AM, Gade V, Patil S, Gade J. Endodontic management of 

mandibular first molar with seven canals using cone-beam 

computed tomography. Contemp Clin Dent 2016;7:255-7. 

25. Arora  A, Acharya SR, Sharma P.  Endodontic treatment of a 

mandibular first molar with 8 canals: A case report. J of  Rest 

Denti and Endod. 2015;  40(1): 75-78. 

26. Carabelli G, von Lunkaszprie GC, Georg Carabelli E. 

Systematisches Handbuch der Zahnheilkunde: Georg Olms 

Verlag; 1844. 

27. Pekiner FN, Borahan MO, Dumlu A. 2017. Evaluation of 

distolingual canal/roots in mandibular molars and mesiobuccal 

canals in maxillary molars by CBCT. Open Dentist J 11:360–

366. 

28. Garg AK, Tewari RK, Kumar A, Hashmi SH, Agrawal N, Mishra 

SK. Prevalence of three-rooted mandibular permanent first molars 

among the Indian population. J Endod. 2010;36(8):1302-6. 

29. Ballullaya SV, Vemuri S, Kumar PR. Variable permanent 

mandibular first molar: Review of literature. J Conserv Dent. 

2013;16:99‑110. 

30. Gaur A, Trivedi HP, Gupta M, Sharma A, Likhyani L, Agarwal 

M. Mandibular first molar with Vertucci type I canal 

configuration diagnosed with the help of con beam computed 

tomography: A rare case report. J. Cont. Dent  Prac.2014; 15(6): 

784-787. 

31. Nagaveni NB, Manoharan M, Yadav S, Poornima P. Single 

rooted, single canalled mandibular fi rst molar in association 

with multiple anomalies: Report of a rarest case with literature 

review. Niger J Exp Clin Biosci 2015;3:59-63. 


