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ABSTRACT: 

A thorough understanding of the basic root canal anatomy and its diversities are necessary 
for successful endodontic treatment. The aberrant morphology of mandibular premolars has 
always been a challenge for the endodontists. Generally mandibular second premolar is 
treated to have a single root and canal. Dental literature has documented cases of having 
three or four root canals in the mandibular second premolar. Among the various 
configurations having three root canals is as rare as 0.4% (Zillich and Dowson). This case 
report describes a case of mandibular second premolar with unusual canals that is treated 
successfully. 
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INTRODUCTION: 

A clear understanding of the anatomy of 

human teeth is an essential prerequisite 

to all dental procedures especially so in 

the case of root canal treatment which 

deals with management of the tooth’s 

internal anatomy.[1] Successful and 

predictable endodontic therapy depends 

on the complete cleaning and shaping of 

the entire root canal system followed by a 

three-dimensional obturation to create a 

fluid tight seal. To achieve this, a thorough 

knowledge of the of the root canal 

morphology and pulp chamber anatomy is 

a prerequisite.[2]The root canal treatment 

of mandibular premolars is challenging 

due to their aberrant root canal anatomy 

and morphology. These teeth usually have 

a single root and a single canal, but 

anatomic variations can occur. The 

successful non-surgical root canal 

treatment of such teeth requires the basic 

knowledge of root canal anatomy and 

variation from the normal.[3] Vertucci 

found that the lower second premolar has 

a single root with a single ovoid or round 

canal in 97.5%  and two canals in 2.5% 

cases. Other authors, including Green, 

have found that one may encounter other 

situations, although rarely. One may find 
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two canals joining at a single foramen 

(4%) or two completely separate canals 

(4%) or two canals in separate roots [4]. 

Even cases with three canals have been 

described. The prevalence of three root 

canals with three distinct orifices that end 

in separate foramina was reported to be 

0.4% by Zillich and Dowson in 1973.[3] 

The purpose of this case report is to 

describe a mandibular second premolar 

with three canals having atypical orifice 

openings in the pulp chamber. 

CASE DETAIL: 

A 28-year-old male patient with a non-

contributory medical history reported to 

the Department Of Conservative Dentistry 

And Endodontics, Pacific Dental College, 

Udaipur with the chief complaint of pain 

in a mandibular right posterior region of 

jaw since 9-10 days. The pain was sharp, 

intermittent and radiating in nature to the 

right side of the forehead, aggravated on 

chewing food and while taking cold 

beverages, and the sleep was disturbed. 

Pain temporarily relieved on taking 

medication (Ketorol DT - BID).  

Clinical examination revealed deep 

proximal caries in the right mandibular 

second premolar and root stump in the 

adjacent molar. A pre operative 

radiograph of the involved tooth was 

taken, which revealed deep proximal 

caries in tooth right mandibular second 

premolar (45) with signs of periapical 

pathosis. The periodontal probing depths 

were within normal limits. Diagnosis of 

chronic periapical abscess in right 

mandibular second premolar was made 

and nonsurgical root canal treatment of 

the tooth 45 was planned. 

Pre-operative IOPAR of the  tooth 45 

revealed an unusual, complex root canal 

anatomy with two roots. (Fig. 1) 

After administration of the local 

anaesthetic, an access opening was made 

in tooth 45 under rubber dam isolation. 

On entry into the pulp chamber, the canal 

orifices mesiobuccal, distobuccal and 

lingual canals were identified using a 

stainless steel size 10 K-file (Dentsply 

Maillefer, Ballaigues, Switzerland).                                                

Working lengths were determined using 

an apex locator Propex II (Dentsply) and 

thereafter confirmed radiographically 

(RVG) with size 15 K-files inserted in the 

canals (Fig.2). Following the working 

length determination, the root canals 

were prepared with a crown down 

technique with HERO Shaper (MicroMega, 

Besancon, France) upto size 25 and were 

frequently irrigated with sodium 

hypochlorite and saline. Calcium 

hydroxide was used as an intracanal 

dressing to prevent the growth of micro-

organisms inside the root canals during 

the inter-appointment period. The access 

cavity was sealed with coltosol.       

In the next appointment, when  the 

patient was free from pain, following the 

application of a rubber dam, the calcium 

hydroxide dressing was removed by 

irrigation with 5% sodium hypochlorite. 

The root canals were dried with sterile 

paper points . Master cones were placed 

in the canals and IOPA was taken (Fig.3). 

Canals were coated with root canal sealer 
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(AH Plus, Dentsply Milford,) and were 

obturated with 4%  ISO size 25  Gutta 

percha. The access cavity was adhesively 

sealed with a packable composite 

(Brilliant NG, Coltene, Whaledent). A post 

operative radiograph was taken to 

confirm the quality of the 

obturation.(Fig.4) 

DISCUSSION: 

Knowledge of the root canal morphology 

as well as possible variation in anatomy of 

the root canal system is important in 

achieving successful nonsurgical root 

canal treatment. This is followed by 

negotiation, cleaning and shaping, and 

obturation of the entire canal system in 

three dimensions [5].The incidence of the 

number of roots and the number of canals 

reported in anatomic studies vary greatly 

in the literature.  

The root canal morphology of the 

mandibular second premolar can be 

extremely complex and highly variable. 

Mandibular premolars may be the most 

difficult teeth in the mouth to treat 
[6].Therefore, the internal morphology 

must be identified precisely to achieve 

successful treatment. The anatomical 

landmark of the pulp chamber floor may 

help to identify supplementary root canals 

or root canal aberrations [7]. The 

mandibular second premolar has far 

fewer variations than the first premolar, 

usually having one root and one well-

centered canal. Rarely are Type II, III, or IV 

canal configurations present.[8] 

There are several clinical indications that 

are useful in detection of a third canal in 

the mandibular premolars. A third canal 

should be suspected clinically when the 

pulp chamber does not appear to be 

aligned in its classic bucco-lingual 

relationship. The pulp chamber that 

appears to deviate from this normal 

configuration and seems to be either 

triangular in shape or too large in a 

mesiodistal plane should be suspected of 

opening into a system containing three 

canals (Bellizzi & Hartm'ell 1981). 

Although they are difficult to negotiate 

because of canal curvature and 

narrowing, most canals in a tooth with 

three root canals can be located and 

instrumented using current endodontic 

techniques.[9] Also sudden narrowing of 

the canal or change in radiographic 

density of the root canal space suggests 

canal multiplicity. 

In the present case, although the root 

canal morphology was complex, it was 

clearly determined on the preoperative 

radiograph. Microscopes are commonly 

used to explore the pulp chamber in order 

to find orifices. The advantages of using a 

microscope for conventional endodontics 

include better visualization of the pulp 

chamber floor and walls that prevents 

inadvertent missing of orifices. Although 

we did not use a microscope, we 

recommend it for better visualization.[3]  

Even in the presence of advanced 

technology, the careful tactile exploration 

of the root canal system with hand files is 

imperative. Matherne et al investigated 

the use of CBCT scanning in identifying 

root canal systems and compared it with 

images obtained by using digital 
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radiography. They concluded that CBCT 

images always resulted in the 

identification of greater number of root 

canal systems than digital images. It has 

limitations related to the ‘‘cone beam’’ 

projection geometry, detector sensitivity, 

and contrast resolution which create an 

inherent image ‘‘noise’’ that reduces 

image clarity and may limit adequate 

visualization of structures in the 

dentoalveolar region. Even though the use 

of CBCT scanning involves less radiation 

than conventional CT scanning, the 

radiation dose is still higher than regular 

conventional intraoral radiographs. At this 

point of time, CBCT scanning is very 

expensive. Limitations also include 

medicolegal issues pertaining to the 

acquisition and interpretation of CBCT 

data.[10] 

The Hero Shaper are instruments having 

triple helix cross-section, with positive 

rake angles. Hero Shaper reduces the risk 

of instrument screw in, increases the 

flexibility and optimizes the removal of 

the debris [4]. HERO Shapers was used 

because of its minimal debridement 

characterstics that is more effective when 

used in narrow canals [11]. The HERO 

Shapers is positioned at the canal orifice 

and is inserted to the selected penetration 

level at a constant rotation speed using a 

slow, regular, short in-and-out movement. 

The instrument is simply inserted into the 

canal and then rotated. One of the 

advantages of using HERO Shapers 

sequences is that a limited number of files 

are required: two for easy cases and four 

for complex cases.[12] 

The diagnosis and management of extra 

roots or root canals in mandibular 

premolars is undoubtedly an endodontic 

challenge. In order to achieve this, the 

clinician must have a thorough 

understanding of the normal root canal 

anatomy and of its common variations. 

CONCLUSION: 

The anatomy of mandibular premolar can 

be very complex. Though variations in 

root canal configurations do not come 

across regularly, the clinician should very 

carefully investigate each case clinically 

and radiographically, to avoid post 

endodontic flare‑ups. The success of this 

case might be attributed to accurate 

diagnosis, complete chemo mechanical 

debridement, and proper obturation of all 

the three root canals.
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FIGURES: 

Fig. 1: Pre Operative Radiograph              

              

Fig.2: Working Length Radiograph                                                                                                       

                       

 Fig.3: Master Cone Radiograph 

    

Fig.4: Postobturation radiograph 

           


