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ABSTRACT 
 

Aim : To investigate the number and. patterns of. root canals. of mandibular. first. molars.. 
Methods.: Descriptive observational study to investigate the canal morphology using clearing technique. The 

duration of the study was one year from 1st February 2020 to 1st February 2021.Non purposive sampling technique 
was used and 200 mandibular first molar were collected. Data collected was analysed using the SPSS Vr 10. 
Study variables include Number and pattern of the roots in mandibular teeth. Descriptive statistics were used; 
frequencies of the root canals and their canal pattern were calculated. 
Results: In the mesial root, 14 teeth had a one root canal,186 possessed double root canals were  observed. 

Distal root of 160 teeth possessed one canal, 40 teeth possessed two root canals with type 1 pattern mostly 
observed. 
Conclusion: Like other populations Pakistani population may have a diverse root canal system in the mandibular 

molars that ultimately affect endodontic therapy. 
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INTRODUCTION 
 

Dental pulp is involved in endodontics, so all aspects of 
root canal anatomy must be taken into account before 
commencing the endodontic therapy1. Variability in 
anatomical features like pattern and number of canals, inter 
canal connections, accessory canals, multiple foramina, C-
shaped canals, apical isthmuses2. For a predictable 
endodontic outcome it is therefore mandatory to have 
knowledge of the root canal system1-4. 
 The variation in the root canal anatomy can affect the 
endodontic treatment outcome. Maxillary first molars have 
been identified possessing two palatal canals within a one 
root 5. Presence of isthmuses in the molars also affects 
outcome of the endodontic therapy6. Mandibular second 
molars with anatomical variance pose problems in the 
endodontic therapy7,8,9. Single rooted maxillary molar with a 
single canal has also been reported10. 
 Numerous techniques are used to determine the 
variation in the root canal anatomy. Radiographs form the 
basic and important tool in endodontic practice. Three 
dimensional digital imaging augments accurate 
reconstruction of the canal anatomy11,12,14. 
Stereomicroscopy and micro-computerized tomography 
have been advocated to reconstruct canal anatomy in 
teeth15. Tooth clearing and demineralization are also use to 
study canal anatomy16.  

Deviation in root anatomy is a common finding in 
mandibular molars17-18. Over 50% of the maxillary first 
molars of the Thai population had a second mesiobuccal 
canal19-20. Similar variations were also reported in studies 
done on Burmese and Ugandian population22-23.The 
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lengths of the teeth were shorter in Asian when compared 
with the Caucasians24.  

The study was designed discover the number and 
pattern of canals in permanent mandibular molars. 
 

PATIENTS AND METHODS 
 

The study was descriptive observational by design. Carried 
out in The Department of Operative Dentistry, Islam Dental 
College, Sialkot, Pakistan. The duration of the study was 
one year from 1st February 2020 to 1st February 2021. Non 
purposive sampling technique was used to collect 200 
mandibular first molar teeth. Extracted teeth were removed 
without the roots being fractured and with sufficient crown 
morphology present to aid identification of the tooth were 
included. Teeth with fractured roots, root treated teeth, with 
too little crown structure that may alter tooth identification, 
teeth collected from patients that were diagnosed with 
disorders possibly involving tooth structure (Ectodermal 
dysplasia, Cleidocranial dysplasia, Enamel hypoplasia, 
Amelogenesis imperfecta, Dentinogenesis imperfecta etc.) 
and teeth with extensive caries involving the roots were 
excluded. This study was approved by Ethical Review 
Board of LMDC. 

Teeth were washed after extraction. They were stored 
thymol iodide crystals solution. Once 200 teeth were 
collected, they were immersed in sodium hypochlorite 
(2.5%) for half an hour. This will help remove the soft 
tissues. Ultrasonic instruments were used for removal of 
calculus and stains on teeth. Access cavity was done in 
each tooth. Endodontic explorer was used for the 
identification of canals. Immersing teeth for 48 hours in 
0.5% sodium hypochlorite helps dissolve the pulpal tissue. 
Teeth were kept in separate glass test tubes containing 

mailto:omer.yousaf@lmdc.edu.pk
Admin
Underline



Root. Canal. Morphology. of Mandibular.
 

 

 

1315   P J M H S  Vol. 15, NO. 6, JUN  2021 

nitric acid (5%). Indian ink was injected in canals with the 
help of 27 gauge needle. High power suction was placed 
apically during the injection of the ink. Teeth were 
immersed in methyl salicylate for 2 hours. After a period of 
two hour the teeth became transparent. The magnifying 
glass used for the observation of the root canals had 3x 
magnifications. Root canals were classified using Vertucci 
classification. Data collected was analysed using SPSS. 
 

RESULTS 
 

Two hundred permanent mandibular molars were included. 
There were no drop outs and all 200 teeth were included in 
the final calculation. All the teeth included had two roots; 
mesial and distal, single canal found in 14 teeth, two canals 
found in 186 teeth, single. canal. found in distal. root. of 160 

teeth, two canals found in distal root of 40 teeth. In the 
mesial roots Type I., Type III. and type VIII pattern was not 
seen in any teeth, Type II.. and Type VII.. in 3 tooth each, 
Type IV.^ in 108 teeth, Type V.. in 82 teeth and Type VI..^ in 
5 teeth. In distal roots Type I. pattern was found in 162 
teeth, Type II. pattern in 5 teeth, Type IV.. pattern in 13 
teeth, Type V.. pattern was seen in distal roots of 20 teeth. 
 
 Table 1:  Mandibular.^ molars.: Number. of Canals.^ 

Pattern of root canal Mesial Root Distal root  

Single  14 160 

Double  186 40 

Total 200 200 

 
Table 2: Mandibular molars; Pattern of Canals 

Pattern of root canal Mesial Root Distal root  

Type-I. 0 162 

Type-II. 3 5 

Type-III. 0 0 

Type-IV. 108 13 

Type-V. 82 20 

Type-VI. 5 0 

Type-VII. 3 0 

Type-VIII. 0 0 

Total. 200 200 

 
Fig 1: Percent of male and females included in the study   
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Fig 2 : Gender. distribution. in sample size 
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DISCUSSION 
 

For successful endodontics, identify, clean, shape. and 
obturate the .canals. The goal can only be achieved if there 

is complete understanding of the canals anatomy. Racial 
difference in morphology is an important factor to be 
considered. Studies conducted on the anatomy pointed out 
that variation exist among different populations19-24.  
 Employed techniques include the radiological 
technique, root sectioning technique and clearing 
techniques12-15. The tooth clearing technique has been 
advocated to be more reliable one14. It is the least invasive 
in regard of altering the root morphology during the process 
of tooth clearing. Radiological technique has the limitation 
of being a two dimensional view of a three dimensional 
object10. Human handling error in the process of root 
sectioning and destruction of the tooth structure may alter 
the actual anatomical landmark13. Great details are 
obtained using the clearing technique25. Adequate ink 
penetration is necessary for examination of the fine details.  
 Roots were classified using Vertucci’s classification. 
186(93%) teeth in mesial root possessed two root canals, 
whereas 14(7%) teeth in mesial root possessed one root 
canal. Type IV pattern was observed in 108(54%) teeth. 
Type V pattern was present in 82(41%) teeth. Type VI 
pattern presented in 5(2.5%) teeth. Type II pattern 
presented in 3(1.5%) teeth. 90% of the cases reported in 
the Burmese population which had two separate roots23. 
The Iranian population presented with 98.56% two roots 
and 1.44% possessed three canals in molars26. 

The distal root possessed Type I pattern in 162(81%) 
teeth. Type IV pattern was observed in 13(6.5%) teeth. 
Type V pattern was possessed in 20(10%) teeth. Type II 
pattern possessed in 5(2.5%) teeth. In Sudanese 
population 59% first molars possessed four canals21. The 
Iranian population presented with 98.56% two roots and 
1.44% had three roots in the first mandibular molars26. 
31.57% had four root canals and 2.87% had two canals.  

Mean age of patients with Type II canals was 32.00 
years, with Type III canals was 39.00 years, with Type IV 
canals was 35.35 years, with Type V canals was 39.15, 
with Type VI canals was 34.50 years and with Type VII 
canals was 27.50 years. Van der sluis, Wu and Wesselink22 
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mentioned the changes in the root canal dimensions with 
age. They observed that by the age of 40 years canal size 
decreases to an oval shape of less than 2mm dimension. 
Studies conducted at a larger scale may help us improve 
our endodontic treatment outcome. 
  

CONCLUSION 
 

Like other populations Pakistani population may have a 
variety of canal configuration in mandibular first molar 
that ultimately affects outcome of the endodontic 
treatment. Canal anatomy knowledge helps improve the. 
standard of. endodontic care provided to the patients. 

This study conducted in the Islam Dental College 
represented a small sample of the Pakistani sub-
population. 
Conflict of interest: None 
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