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Introduction 
 

A thorough knowledge of the anatomy of 

root canal systems is required to achieve 

successful root canal treatment. Extra 

roots or root canals if not detected are a 

major reason for failure 
(1,2)

. Smadi and 

Khraisat 
(3)

 reported that the maxillary first 

molar has some of the highest failure rates 

in endodontic treatment. The failure often 

is due to the presence of a second canal in 

the mesiobuccal root that the clinician fails 

to detect, debride and obturate.Maxillary 

first molar largest in volume and most 

complex in root and root canal anatomy, 

and possibly the most treated least 

understood posterior teeth, and 

unquestionably one of the most important 

teeth. The mesiobuccal root of the first 

molar has generated more research, 

clinical investigation, and pure frustration 

than has probably any other root in the 

mouth
(4)

. The incidence of having two 

canals in the mesial root of the maxillary 

first molar has been well established by 

several authors using different approaches, 

such as radiographs, decalcification, 

sectioning, ultrasonics, loups and dental 

operating microscope as illustrated in 

Table(1)
(5-19)

. The mesiobuccal root of  the  

 

 

 

 

first maxillary molar can be challenging 

due to the high incidence of two MB 

canals
(16-18)

. The orifice for the MB2 

usually lies lingual to the mesiobuccal 

canal toward the palatal canal.
 

The 

effective way for exploration of MB2 

clinically is to sweep mesially from the 

mesiobuccal canal toward the lingual
(5) 

. 

The purpose of the present study was to 

report the incidence of two root canals in 

the mesial root of the extracted permanent 

maxillary first molars of a Sulaimani 

population. 

 

Materials and Methods 
 

A total of 180 badly carious extracted 

permanent maxillary first molar teeth of 

Sulaimani patients were collected from 

clinical procedures performed in different 

hospitals and private clinics of Sulaimani 

between May-2010 and October -2010. 

The extracted teeth had been cleaned with 

ultrasonic scaler and stored in 50% ethanol 

for a maximum of 6 months .Teeth were 

subjected to visual examination and digital 

radiography, after that and by using a 

diamond disk with a straight hand piece, 

the coronal portion of each tooth was 

removed to the level of the roof of the 

pulp chamber, and the floor of the pulp 
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chamber clearly exposed as showing in 

Figure (1). Patency of each canal was 

established by passing a no.10 k-type file 

through the apical foramen and canal 

orifices. A bubble test with sodium 

hypochlorite in the pulp chamber and 

chelating agents (EDTA) was occasionally 

used for removing the smear layer and 

softening calcifications inside the pulp 

chamber, allowing for easier access to 

canal openings, and the following features 

were evaluated by the aid of a  

magnifying lens:  

(1) number of root canals in mesiobuccal 

root, (2) number of apical foramen of 

mesiobuccal root canal(s). 

 

Results 
Of the 180 extracted maxillary first molar 

teeth were collected for this study, 116 

teeth (64.4%) had one root canal in 

mesiobuccal root and the remaining 64 

teeth (35.6%) had two root canals. The 

two root canals in the mesial roots were 

mostly confluent in the apical third, 

ending in one foramen (32.2%), and only 

(3.3%) ending in two apical foramen. 

Results are summarized in table (2). 

 

Discussion 
The incidence of two root canals in the 

mesial root of the permanent maxillary 

first molar has been well established in the 

literature, without adequate information 

regarding the races, so it was designed to 

conduct this investigation. This study 

could very well be the first research which 

assesses the incidence of two root canals 

in the mesial root of the permanent 

maxillary first molars of a Sulaimani 

population. An examination of the floor of 

the pulp chamber offers clues to the type 

of canal configuration present. When there 

is only one canal, it is usually located 

rather easily in the centre of the access 

preparation. If only one orifice is found 

and it is not in the centre of the tooth, it is 

probable that another canal is present and 

the operator should search for it on the 

opposite side
(20). The morphology of canal 

systems in maxillary molars varies by 

definition according to the method and 

criteria used to detect it 
(5-21). In vitro 

studies show more fourth canals than do in 

vivo studies 
(21,22)

. It is generally accepted 

that the maxillary first molar has three 

canals with an MB2 canal seen in 56.8%-

80.9% of the cases 
(23, 24)

; similar finding 

were recorded in this study.The closer the 

orifices are to each other, the greater are 

the chances that the two canals join at 

some point within the body of the root. In 

this study most of the located two canals 

were joined in the apical 1 to 4mm of the 

root canal and exited through one 

foramen.This is similar to the findings of 

neaverth et al 
(12). Saad Al-Nazhan,

(15)
 and

 

Kulild and Peters
 (21). In this study 

magnifying lens were used during the 

exploration of canal orifices, since 

magnification has been found to increase 

the detection rate of MB2 canals from 

17.2% with the naked eye, to 62.5% with 

loupes and 71.1% using the surgical 

operating microscope
(25) . The use of 

radiograph to study the canal morphology 

might appear to have certain limitations, 

since it’s a two dimensional image of a 

three dimensional object. In the present 

study only a small number of second MB 

canals were detected during the 

interpretation of the diagnostic 

radiographs taken.In the present study 

more than 16 teeth presented with 

different quantity of pulp chamber and/or 

canals orifice calcification. For easier 

access to canal openings
 
a bubble test with 

sodium hypochlorite in the pulp chamber 

and chelating agents (EDTA) was 

occasionally used for removing the smear 

layer and softening calcifications. Ibarrola 

et al. suggested the use of chelating agents 

and ultrasonic instrumentation to remove 

debris and anatomical irrigularities that 

interfere with negotiation of the MB and 

ML canals
 (13).In this study the orifice of 

the second mesiobuccal root canal was 

commonly located lingual to the main 

mesiobuccal canal orifice .Similar finding 

has been reported by other 

investigators
(6,14). In the present study, 

mesiolingual canal was found in 

64(35.5%) of 180 cases this percentage is 

much lower than the range reported of 

other in vivo and in vitro 

studies,
(12,13,16,17,19)

and slightly higher  

than results recorded in other  

researches
(5,7-9,11,15,18)

. 
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Conclusion 
The occurrence, location and apical 

foramina  of  second  MB canals  in   the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mesial root of the permanent maxillary 

first molar of a Sulaimani population were 

within the normal range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1):-Root canals and apical foramina in mesiobuccal root of maxillary first molar 
(5-19)

. 

Investigator(s) 
Teeth 

sample 
Method 

One canal 

&one foramen (%) 

Two canals 

&one     

foramen (%) 

Two canals 

&two 

foramen (%) 

Weine et al .1969 208 In vitro sections 48.5 37.5 14.0 

Pineda and 

Kuttler 1972 
262 In vitro radiographs 39.0 12.5 48.5 

Pineda F.1973 245 In vitro radiographs 41.0 17.0 42.0 

Seidberg et al 1973 
100 

201 

In vitro sections 

In vivo 

38.0 

66.7 

37.0 

33.3 
25.0 

Pomeranze and 

Fishelberg 1974 
71 In vivo 72.0 17.0 11.0 

Hartwell and 

bellizzi 1982 
538 In vivo 80.7 18.6  

Vertucci 1984 100 
In vitro clear and dyed 

sections 
45.0 37.0 18.0 

Neaverth et 

al.1987 
228 In vivo 19.3 16.7 60.0 

Ibarrola et al.1997 87 In vitro clearing 23.0 77.0  

Tam and Yu 2002 50 In vitro sections 36.0 40.0 24.0 

Saad Al-Nazhan 

2005 
352 In vivo 76.7 17.0 6.3 

Gary Hartwell et 

al. 

2007 

121 In vivo 29.76 70.2  

Alacam et al. 2008 100 

In vitro dental 

operating microscope 

and ultrasonics. 

18 53 29 

Emel et al. 

2008 
202 In vivo 29.8 20.2 14.3 

Tuncer et al. 

2010 

 

110 

In vitro unaided vision 

,dental loups and 

dental operating 

microscope 

22 78 

 

 

 

 

Fig.(1):- Crown sectioning procedure. 
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Table(2):-Percentages of root canals and apical foramina in mesiobuccal root of maxillary first molar. 

No. of teeth 
One canal &one foramen 

(%) 

Two canals &one foramen 

(%) 

Two canals & two foramen 

(%) 

180 116 (64.4%) 58 (32.2%) 6 (3.3%) 

 

 


