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ABSTRACT  

According to numerous studies, lower premolars may present great anatomical variability and their 

endodontic treatment may be challenging. Modern imagistic techniques and technology, along with magnifying 

devices, allow us to acquire a comprehensive understanding of the internal anatomy of the tooth. A careful 

assessment must be performed prior to any other step, as it affects the decision to treat a tooth, the treatment plan, 

and the final outcome. This article reports the endodontic management of a first lower premolar with three canals.  

Introduction 

According to Vertucci, first lower 

premolars present a vast variety regarding 

the internal anatomy, the author reporting a 

single canal in 70% of the cases, two canals 

joined at the same apical foramen in 4% of 

the cases, two independent canals in 1.5% of 

the cases, a single canal that later bifurcates 

at the apex in 24% of the cases, and two 

distinctive canals in two independent roots 

in 0.4% of the cases. The remaining 0.1% 

must include other types of rare internal 

anatomy, such as “C” shaped canals or 3 

separated canals, as the case reported by the 

present article (1).  

Due to advances in the field of 

imaging techniques and technology, the 

clinician is now able to carefully analyze 

every detail on the periapical radiographs 

and, if the clinical case demands, require a 

CBCT scanning, which allows a 3D analysis 

of the tooth. This step should precede all the 

others, as it is essential in order to acquire 

the desirable outcome. 

Case presentation 

A 46 years-old male patient was 

referred to the U.M.Ph. “Grigore T. Popa” 

Dental Clinic in Iasi, Romania, for 

endodontic treatment of the right first lower 

premolar (tooth 3.4).  Medical history of the 

patient was found to be non-contributory. 
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Clinical examination revealed a large 

carious lesion, with significant loss of the 

hard tissue and opening of the pulp chamber. 

Thermal vitality tests gave a negative 

response and there was no response to axial 

percussion.  

The preoperative periapical 

radiography (Fig.1) revealed an unusual 

internal anatomy of the premolar and light 

periapical changes. Based on clinical and 

radiologic examination, the diagnosis was 

asymptomatic chronic apical periodontitis 

(fibrous chronic apical periodontitis). 

 

 

 

Fig.1 Preoperatory periapical radiograph, showing three canals (white arrows) 

and a small periapical radiolucency (yellow arrow). 

 

After removing completely the 

coronal carious lesion under rubber dam 

isolation, the correct preparation of the 

access cavity was done, in order to have 

straight access to the canals. On the first 

attempt to negotiate the canals (K-files #10, 

VDW), only two canals (one lingual, one 

buccal) were found and prepared manually 

(until K-file #25). Calcium hydroxide 

(powder and saline solution) and #20 gutta-

percha cones (Meta-Biomed) were 

introduced into the two negotiated canals, 

followed by a temporary filling (Red 

Citodur, Dorident). To avoid any errors at 

this point, the patient was referred for CBCT 

examination to a private radiology clinic.  

A careful three-dimensional 

assessment of the CBCT scans revealed the 

existence of two roots at the level of the 

coronal third; progressing apically, the 

buccal root would split into two united parts, 

one mesial and one distal. Three canals were 

distinguished – mesio-buccal, disto-buccal, 

and lingual (Fig.2).  
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The second session took place 6 days 

after the first, starting with complete 

negotiation of the canals using small K-files 

(#08,#10 C-pilot files, VDW). CBCT scans 

led to finding and correctly negotiating the 

second buccal canal. Cleaning and shaping 

were done with 5.25% sodium hypochlorite, 

US activated, and rotary files (25/08 as 

orifice opener, 20/04, 24/04, 30/04 Hyflex 

CM,Coltene).  

 

 

Fig. 2 A – sagital CBCT scan showing two 

roots and two gutta-percha cones inserted 

into two canals, alongside with periapical 

radiolucency; B, C – 3D reconstructions 

showing buccal aspect of tooth 3.4; D, E – 

axial CBCT scans showing the separation 

of the roots in the middle third. 

  

A 

B C 
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Obturation was achieved using the 

monocone technique, with resin-based sealer 

(Adseal, Meta-Biomed) and fitted gutta-

percha cones (reaching the working length 

and ensuring the presence of apical tug-

back). The patient was then referred to the 

prosthetic department, for metallic post and 

crown, as the coronal loss of hard tissues 

was significant

.  

 

Fig. 3 Postoperative periapical radiographs, 

in different angulations, showing final root 

canal obturation. 

After the endodontical treatment we  have 

applyed  a  fixed prosthetical 

treatment,witch means a  ceramo-  metalical 

crown   and  we  have  establish  the  

continuity  of  the  arch  and  prevent  the 

occlusion desorders  and  also  the TMJ  

disfunction  .  
 

Discussions: 

 Lower premolars may represent a 

true challenge for the clinican perfoming 

endodontic treatment, as they often have 

D E 
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more than one canal (1). The anatomical 

variations of these teeth have been reported 

by a series of articles and studies realized on 

different populations (2-5). A correct 

evaluation of the morphology of the roots of 

lower premolars can be difficult to assess on 

two-dimensional periapical radiographs, 

eventually leading to failure of the 

endodontic treatment. In the clinical case 

presented in the present article, preoperative 

periapical radiograph showed the presence 

of at least two canals. Nonetheless, this 

variation could have been completely hidden 

if the periapical radiograph had been done in 

another angulation.[6-10]  

 The American Association of 

Endodontics, in a joint statement with the 

American Academy of Oral and 

Maxillofacial Radiology, released in 2015, 

recommends that the small fov (field of 

view) CBCT should be considered as the 

imaging modality of choice for initial 

treatment of teeth with the potential for extra 

canals and suspected complex morphology, 

such as lower premolars [11]. Accordingly, 

small fov CBCT showed the entire 

morphology of the presented lower 

premolar, allowing the clinician to correctly 

access and negotiate all three canals, 

correctly performing the endodontic 

treatment.[12-13] 

Conclusions: 

 The presence of extra roots and 

canals should be taken into consideration 

when treating lower premolars, making use 

of 3D assessment when necessary. 

Preoperative identification may lead to 

correct and complete endodontic treatment, 

and success of the clinical case   and  also  in  

short  of the  prosthetical  treatment . 
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