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Introduction 
 

Anatomic variations impose challenges to clinicians to 
achieve a successful root canal treatment.  
 

Undetected extra roots and canals would eliminate the 
success rates of endodontic therapy.1 Radiographs and 
clinical examinations should be ordered for better 
localization of undetected roots or canals.2 
 

Several studies focused on anatomical variations of 
maxillary premolars. It is stated that the root canal 
morphology of maxillary first premolars is highly variable. 
Three-rooted maxillary premolars are similar to maxillary 
molars, and are sometimes called “small molars” or 
“ridiculous”.3, 4 
 

The incidence of maxillary premolars with three root canals 
varies from 0.5% to 6% and the three roots generally have 
separated canals.5-7  
 

A survey on 246 extracted maxillary first premolars 
revealed that only three of them (1.2%) had three roots 
canals8 
 

Hence, clinicians must be aware about the likelihood of 
extra roots and canals when managing a root canal 
treatment. 
 

Some recent investigations have been dedicated to new 
disinfectant materials and techniques specially by using 
technology and new devises.9, 10 The use of photodynamic 
therapy (PDT) for final decontamination of root canals has 
demonstrate hopeful results and no adverse effect has been 
established until now.10, 11  
 

The purpose of this clinical report is to describe a rare case 
of a maxillary first premolar with three roots which was 
treated with relying on a new approach of disinfection 
technique. 
 

Case report 
 

A healthy 40 year old man referred to the Department of 
Endodontic, Faculty of Dentistry, Isfahan University of 

Medical Sciences. During profiling, a previous endodontic 
treatment on the right first premolar maxillary tooth was 
indicated in the dental history of patient and medium 
quality of obturation was found in that three-rooted first 
maxillary premolar. (Figure 1) 
 

 
 

Figure 1: The three-rooted first maxillary premolar in the 
right side which was obturated previously.  
 

However, his chief complaint was about spontaneous pain 
in the other side (left upper first premolar) at the moment. 
Deep carious lesion was observed in the distal site of the 
tooth which was confirmed by periapical radiograph 
(Figure 2), further.  
 

 
 
Figure 2: Diagnostic radiograph of the left maxillary first 
premolar. Deep carious lesion was observed in the distal 
site. 
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Objective tests revealed sensitivity to cold and electronic 
pulp testing, which reflected irreversible pulpitis.  So, one-
visit endodontic treatment was scheduled for the tooth and 
1.8 ml Lidocain (Daroopakhsh, Tehran, Iran) local 
anesthetic infiltration was administered in mucobuccal fold. 
The tooth was isolated with rubber dam, all caries were 
removed and an access cavity was completed by using high 
speed fissure burs (Teeskavan, Tehran, Iran) and handpiece 
(NSK, Tokyo, Japan). After removing the coronal pulp, the 
possibility of a third canal was observed and all three canals 
were explored with K file (Dentsply Maillefer, Ballaigues, 
Switzerland) size #10. The working length was measured 
and assessed with a radiograph (Figure 3).  
 

 
 

Figure 3: Assessing the working length and observing the 
three canals separation. 
 

Step-back technique was administered and the root canals 
were cleaned manually up to size # 30 K file for distobuccal 
and palatal canals and size of #25 for mesiobuccal canal. 
The shaping was continued until the size of #55 K file. The 
canals were irrigated by 5.25% NaOCl (Probem, 
Catanduva, Brazil) during cleaning and shaping. Master 
apical cone (MAC) with size of #30 was considered for 
distobuccal and palatal canals and size of #25 for 
mesiobuccal canal. Final irrigation was accomplished by 
photodynamic therapy (Fotosan 360, CMS Dental, 
Copenhagen, Denmark) with attached Endo tip and low 
concentration for 1 minute of activation. The canals were 
obturated by laterally condensed gutta-percha (Diadent 
Group International Inc., Vancouver, Canada) and AH Plus 
(Dentsply Maillefer, Ballaigues, Switzerland) root canal 
sealer (Figure 4). 
 

Discussion 
 

The first maxillary premolar features two conical roots in 
buccal and palatal with one canal in each one. However, the 
amount of roots and canals can vary since the buccal root 
may divide into two mesiobucccal and distobuccal roots.12  
 

According to Bellizzi R and Hartwell G, change in the root 
morphology can be classified into three groups. Two buccal 
roots with and semifused or free palatal root (A); two 
buccal roots which separate from middle or apical third (B); 
three roots which are separate from the cervical third.13 This 
case could be classified as the second group in which the 
buccal canals separated from each other in middle third 
(Figure 3). Regarding the instrumentation technique, the 

use of conventional hand files is established for tactile 
sense of apical stop.14 
 

 
 
Figure 4: The final radiograph of the left maxillary first 
premolar with three separate root canals after endodontic 
treatment. 
 

Use of photodynamic therapy as the final irrigation has gain 
acceptance among clinicians because of its high degree of 
selectivity for killing microorganisms.15 In present case, the 
use of photodynamic therapy seems to be effective and non-
invasive. 
 

There is hope for photodynamic therapy to become a 
routine disinfectant in dental procedures. 
 

Conclusion 
 

Changes in shape and number of root canals may occur 
even in rare cases like the premolar with three roots and 
three canals. Thus the clinicians are required to focus more 
to the diagnostic radiographs during endodontic therapies to 
avoid obturations missed canals. 
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