
ABSTRACT

Recognition of unusual variations in the canal configuration is critical as it has been established that a root with 

a tapering canal and single foramen is an exception rather than the rule. Mandibular premolars are one of the 

most difficult teeth to treat endodontically  because of the variations on root canal anatomy .There are only a 
ndfew endodontic publication citing an incidence of mandibular 2  premolar with two root canals. This article 

nddescribes the successful endodontic treatment of mandibular 2  premolar with two roots and two canals 

apically(1-2).                                     
nd
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INTRODUCTIONSuccessful endodontic therapy of 

a tooth demands that the dentist should have a 

thorough knowledge of the root canal morphology, 

making i t  mandatory towards thorough 

radiographic evaluation and diagnosis of the status 

of the pulp canals as well as the periapical areas. 

Improper diagnostic protocol may lead to the failure 

of endodontic treatment.

For a successful endodontic treatment, it is not only 

important to know the normal anatomy of tooth's 

interior but one must also know different 

morphologic variations. A wide morphological 

divergence of the root canal system is known to 

exist. Varying the number of the root canal different 

teeth, their anatomy and interconnections have 
[1]

been studied and reported by several authors . 

Brescia (1961) reported that the mandibular 

premolar teeth had the most variable canal pattern 

(Ingle and Taintor 1985). It is well known fact that 

the root canal system varies with race and gender 

[Trope et al 1986, Sert and Bayirli (2004), Ahmed et 
[2]al (2007)] .

The anatomy of the pulp space decides the 

parameter with which root canal therapy will be 

carried out and its success. Root canal variations 

pose a challenge for the clinician. According to 
[3]Weine(1995) , the major cause of endodontic 

failure are incorrect canal instrumentation, 

incomplete obturation and untreated major canals. 
[4]

According to Cohen and Brown (2002)  failure to 

recognize the presence of an additional canal may 

result in unsuccessful treatment and may be the 

origin of acute flare ups during and after treatment. 

Anatomical variations of mandibular premolars 

have been documented in endodontic literature. A 

single canal have been from 65.7 to 100% (Pineda 

and Kutler 1972, Vertucci 1978, 1984) and Zillich 
[5-8]and Dowson 1973) . The highest reported 

frequency of a second canal and second premolar 
[9]was reported as 1.2 to 11.7% Yang Et al (1988) . 

[10]Tzanetakis et al  in the mandibular second 

premolar can range from 1.2 to 34%.

CASE REPORT

A 22 year old patient reported to the Department of 

Conservative and Endodontia, Faculty of Dental 

Science, Dharmsinh Desai University with chief 

complain of continuous pain and food lodgement in 

lower left mandibular region. Clinical examination 

revealed mandibular left second premolar with 

distal  carious lesion with possible pulp 
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DISCUSSION   

Since 1870 the literature reveals a periodic renewal 

of interest in the root canal morphology of teeth in 

order to learn more about them or to search for 

different ways in which to improve endodontic 

techniques and ultimately success. For this purpose, 

many methods have been used to investigate the 
[11-13]

morphology of root canals .

Many investigators have worked on tooth 

morphology, topography, curvature, ramifications 

of the main root canal, diameters, localization and 

number of foramina and apical deltas by using 
[5,14,15]

different methods .

Since there are differences in selection of materials, 

methods used, and classification of canal 

configurations, different opinions have arisen about 
[7]

root canal morphology .

Slowey et al (1979) has indicated that probably 

because of variations in canal anatomy, the 

mandibular premolars are the most difficult teeth to 
[16] 

treat endodontically  Variation in root canal 

morphology was suggested as the most likely reason 

for the high frequency of endodontic flareups and 
[17] failures . The mandibular second premolar is 

usually a single rooted tooth with single root canal 

system. The root morphology and canal 

morphology of the mandibular premolar can be 
[18]extremely complex and highly variable . The 

incidence of the number of roots and of the number 

of canals reported in anatomic studies varies greatly 

in the literature (Table 1).

involvement. Pain on vertical percussion was 

present. Diagnosis of irreversible pulpitis with 

apical periodontitis was made. The patient's 

medical history was non contributory and multiple 

visit non surgical endodontic treatment was 

planned. The access cavity was prepared and after 

reaching the pulp chamber the roof was removed 

and working length IOPA was taken(Fig1). It shows 

that there are two roots of the tooth having two 

separate canals apically. The canals - one mesially 

and the other distally were confirmed. 

The pulp was extirpated, canals were irrigated with 

2.5% sodium hypochlorite (Vishal Dentocare, 

Ahmedabad) and normal saline. Both the canals 

were prepared upto no. 40 K file (mani/japan) and 

then with protaper hand files (dentsply/ maillefer). 

The access cavities were then temporarily sealed 

with IRM(Caulk Dentsply). After  5 days follow up 

the tooth was asymptomatic, both the canals were 

obturated corresponding to the master apical file 

using lateral condensation technique and AH plus 

sealer(Dentsply)(Fig 2).The access cavity was 

restored with composite resin and final prosthesis 

was given (Fig 3) 
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The majority of the teeth in various studies had a 
single root (99.6%). Two roots were found only in 
0.3% of the teeth studied. One canal was present in 
91% teeth studied. Two or more canal systems were 
present in 9% of the teeth studied.

The possibilities of complex nature of root canal 
morphology of mandibular second premolar should 

[8]
be thoroughly understood. Investigators   
reported that only 12% of mandibular second 
molars studied had a second or third canal. Vertucci 
[22] also  showed that the second premolar had one 
canal at the apex in 97.5% and two canals at the apex 
in only 2.5% of the teeth studies. In 1991, Bram and 

[23]Fleisher  reported a case of four distinct canals.

Vertucci  classified root canal configurations of 
human perma

vType 1: A single canal present from pulp 
chamber to apex. (1)

vType 2: Two separate canals leave the pulp 
chamber but join to form one canal to the site 
of exiting. (2-1)

vType 3: One canal leaves the pulp chamber, 
divides into two within the root, and merges 
to exit in one canal.(1-2-1)nent teeth into 
eight types:

vType 4: Two separate and distinct canals are 

present from the pulp chamber to the apex. 

(2)

vType 5: Single canal leaving the chamber but 

dividing into two separate canals with two 

separate apical foramina. (1-2)

vType 6: Two separate canals leave the pulp 

chamber, but join at mid-point and divides 

again into two separate canals with two 

separate apical foramina. (2-1-2)

vType 7: One canal leaves the pulp chamber, 

divides into two within the root, and then 

merges at mid-point and divides again into 

two separate canals with two separate apical 

foramina. (1-2-1-2)

vType 8: Three separate, distinct canals 

extend from the pulp chamber to the apex.(3) 

All variations are shown in figure 4

( fig from- endodontology 2010, 22: 2: p70)

a  b
Vertucci (1984). Melton et al (1991).

Preoperative radiographs are helpful to identify 

anatomical alterations of the root canal system. The 

analysis of the dentin map of floor of pulp chamber 

can help identifying variations thus, facilitating the 
[24]proper location of all root canals . During 

radiographic examination, a careful interpretation 

of the periodontal ligament space could suggest the 

presence of an extra root or canal.

A periapical radiograph of the contra-lateral side 

also showed more than one root canals in right 

mandibular  second premolar( Fig 5).
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Type of 
Canal  

Canal 
Pattern

% of 
occurrence    
(n=100)

Type Ia

 

1

 

72
Type IIa

 

2-1

 

6
Type IIIa

 

1-2-1

 

3
Type IVa 2 10
Type Va 1-2 8
Type VIa 2-12 0
Type VIIa 1-2-1-2 0
Type VIIIa 3 0
Cb 1-3-1 1

REFERNCE 
(Chronologic 
order)

Number 
of teeth 
in study

ONE 
ROO
T

TWO OR O
MORE 
ROOTS

Sert and 
Bayirti(2004)19

 

100 
(Turkey)

 
100% 
(100)

 
-

Zaafer et al. 
(1997)20

64 
(Kuwait) 95.6% 

(61)  4.7%(3)

Geider et al. 
(1989)21

328 
(France)

 

97.6% 
(320)

 

0.4%(8)

Vertucci 
(1978)7

400 
(USA)

100% 
(400)

-

Zillich and 
Dowson 
(1973)8

906 
(USA)

96.6% 
(902)

0.4%(4)
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locating and treating these additional canals. 

Recently, we can also take the help of microscope 

and dental CT scanning for better treatment of such 

anatomical complexity 

Conclusion

  

 

Over the past two decades, there have been a 

plethora of published in vitro studies and case 

reports depicting a variety of canal configurations. It 

was seen that gender, race and ethnic origin all play 

role in determining the canal morphology and hence 

should be considered during the preoperative 
25evaluation stage of root canal therapy . 
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