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Abstract 

The aim of this case report is to describe a mandibular second molar with periapical lesion and rare 
anatomy of the endodontic system which was treated with additional method of root canal disinfection. 
Intra oral radiograph revealed a tooth with not exacting endodontic treatment and with relatively large 
apical radiolucency. The additional disinfection performed after the root canal preparation was finished 
with diode laser for 20 sec. The 18-month follow-up revealed complete resolution of the periapical 
radiolucency. 
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Introduction 

Due to pulp necrosis, the root canal system becomes increasingly susceptible to colonization by the 
microorganisms that inhabit the oral cavity and interconnected systems. The close physiopathological 
relationship between the pulp and the periapical region predisposes bacteria, fungi, and cell components to 
inflamed the periapical tissues and progressively to affect them through the resorption process (1). 

This case report presents an endodontically treated mandibular second molar tooth with apical periodontitis. 
The tooth is with a rare root canal system, a single root with a single canal. In the literature is very little 
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mentioned about single canal with a round or oval orifice in a second mandibular molars (2, 3). The literature 
has indicated that the success of retreatment of teeth with apical periodontitis is lower, with an overall 
success rate of 66% (4). The success of endodontic treatment depends on cleaning, shaping and sealing 
the root canal system (5) and on good knowledge of the anatomy and the variations in the human dentition 
(6). 
 
Unsuccessful endodontic treatment is one of the reason for surgical procedures – incision, periapical 
surgery, amputation, hemisection or eventual tooth extraction. Therefore, the effective disinfection and 
decontamination play a key role in the root canal treatment (7). In the last years, diode lasers are used 
successfully as additional method of root canal disinfection especially in the case of apical periodontitis (8). 
Laser light can penetrate areas of canals where irrigating and disinfecting solutions cannot reach, like 
secondary canals and deep dentinal tubules and also can eliminate microorganisms. Diode laser at wave 
length of 940 nm could reduce intracanal bacterial count and penetrate in the depth of 500 microns in dentin 
(9, 10). 
 
The purpose of this case report is to report a mandibular second molar with periapical lesion and rare 
anatomy of the endodontic system which was treated with additional method of root canal disinfection. 
 
 
Case Report 
 
A 32 year old female was referred for endodontic treatment with pain in relation to her mandibular left second 
molar. The tooth on examination revealed a large restoration. The patient had pain on percussion. Intra oral 
radiograph revealed a tooth with not exacting endodontic treatment and with relatively large apical 
radiolucency. The root canal morphology confirmed the presence of a single root with a linear canal, 
constricting towards the apex (figure 1). 
 
Diagnosis: previously treated, symptomatic apical periodontitis. 
 
Treatment is nonsurgical endodontic retreatment followed by permanent restoration of the access cavity. 
 
Under rubber dam isolation an access cavity was prepared. Only a single round orifice was located in the 
middle portion of the floor of the pulp chamber. The retreatment was done using crown-down technique (H-
files, Dentsply, Maillefer, Switzerland). Cleaning and shaping was realized by rotary instrumentation 
ProTaper Universal #40, (Dentsply, Maillefer, Switzerland) (figure 2). A thorough irrigation with sodium 
hypochlorite 2,5% and saline was done after each instrument throughout the procedure. The additional 
disinfection performed after the root canal preparation was finished with diode laser (940 nm, 0.1 W, tip E2; 
Epic-Biolase, Irvine, CA, USA) for 20 sec. The canal was obturated using thermo-plasticized injectable 
gutta-percha (Bee Fill, VDW, GmbH, Germany). 
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An 18-month follow-up was done using radiographic examination (figures 3 – 6), as the analysis of the 
periapical reduction was evaluated with Periapical Index (PAI) by Ǿstravik (11) (table 1). For a year and a 
half the periapical lesion reduces from PAI 5 to PAI 2 as the tooth remains asymptomatic. Further a 
prosthetic treatment is needed to protect the root from fracture. 
 
 
 
 

Table 1. Periapical Index (Ǿstravik et al.) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
PAI Score 

 
Description of Radiographic findings 

 
1 
2 
3 
4 
5 

 
Normal Periapical Structures 
Small changes in Bone Structures 
Change in bone Structures with Mineral Loss 
Periodontitis with well-defined radiolucent area 
Severe periodontitis with exacerbating features 

               

Fig. 1. Radiograph of tooth 37 
before treatment (PAI 5) 

Fig. 2. Radiograph of tooth 37 
during treatment (PAI 5) 
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Discussion 
 
We found the presence of a single root with a single, non-conical canal in the mandibular second molar in 
our case which is quite rare (12). In the literature is reported more often the presence of C-shaped canals 
among the mandibular second molars and these configurations are mostly seen among single rooted 
mandibular molars (13). A thorough understanding of the complexity of the root canal system is essential 
for the clinical and radiographic outcome. The collection of retrospective and prospective literature on 
retreatments has revealed variable success percentages ranging between 40% and 85% (14). Studies 
performed in relation to the antimicrobial effect of diode laser with different parameters showed that this 
laser can perform high effectiveness in reduction of intra canal bacteria and penetrates to a depth of 500 
microns in dentin (9, 10). The thorough irrigation during endodontic treatment is crucial for the final 
success. In our clinical case we used the ability of the diode laser in particular the laser beam deep to 
penetrate in dentinal tubules, where the most commonly used irrigating solutions, activated or non-
activated with different methods cannot reach (15). 
 
Conclusion 
 
The effective disinfection and decontamination have a central role in endodontic treatment to stop the 
inflammatory processes and to allow the regeneration of periodontium. 

      
 
 
 
 
  

       
 
 

Fig. 3. 3th-month follow-up 
of tooth 37 (PAI 3) 

Fig. 4. 6th-month follow-up 
of tooth 37 (PAI 2) 

Fig. 5. 12th-month follow-up 
of tooth 37 (PAI 2) 

Fig. 6. 18th-month follow-
up of tooth 37 (PAI 2) 
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