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Abstract 
The aim of this study is to investigate the possibilities of diagnosis and post-treatment monitoring of 

chronic periapical lesions. Materials and method. Five cases of chronic periapical lesions in various stages 

of evolution located in the posterior dental group, were exposed and described. Patients were included in 

the treatment within the Clinical Education Base "M. Kogălniceanu" of the Faculty of Dentistry, U.M.F. 

“Grigore T.Popa” Iaşi. All patients were treated using mechanical and chemical treatment followed by 

application of Ca (OH) 2 paste for a period of 14 days. Root closure was performed by cold lateral 

condensation associated with Endoflas sealant (Sanlor, Columbia). Coronary restorations were performed 

with Ketac Molar glassionomer cement (3M / ESPE) and Filtek250 composite resin (3M / ESPE). CBCT 

images (pretreatment, 3 months posttreatment) were obtained using PaX-Uni3D (TVAPANO04, 

VATECH) and the dimensions of periapical lesions in coronal-apical, mesial-distal and buccal-oral 

sections were measured using the Ez3D 2009 Plus software application. CBCT parameters were set for 20 

second exposure time, 85 kV, 5mA. The mean values of the CBCT-PAI index pre-treatment and at 3 

months post-treatment were recorded. Results. All investigated cases showed a reduction in CBCT-PAI 

indices at 3 months post-treatment following the healing processes of periapical pathology. Conclusion. 

CBCT examination and CBCT-PAI index are precise, reliable and reproducible tools in the evaluation of 

the post-treatment evolution of the chronic periapical lesions. 
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Introduction. 

 Currently, the accepted reference 

standard for the radiological detection of 

apical periodontitis is periapical 

radiography. However, in the early stages of 

apical periodontitis, the periapical bone 

destruction may be minimal or may be 

masked by adjacent anatomy, so that its 

presence is not manifested on conventional 

radiographs (1). This can lead to the 

diagnostic confusion, especially in cases 

where clinical signs and symptoms indicated 

necrosis or irreversible pulpitis (2). A major 

limitation of the conventional or digital 

radiography is that they can only highlight 

the mesial-distal dimension of the periapical 

lesion, without providing data on its 

vertically, laterally, or buccal-oral extension. 

CBCT-based IAP (CBCT-IAP) provides an 

accurate diagnostic method of use with high-

resolution images that can reduce the 

incidence of false-negative diagnosis, 

minimize observer interference, and increase 
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the reliability of epidemiological studies, 

especially those related to the prevalence 

and severity of apical periodontitis (3). 

 The advantages of CBCT include 

increased accuracy, increased resolution, 

reduced scanning time and lower radiation 

dose. The major benefits of using CBCT in 

endodontics refer to the increased accuracy 

in the detection of the periapical lesions in 

the early stages. CBCT is a non-invasive 

technique with a major role in the 

differential diagnosis of periapical 

pathology. Monitoring of the results of the 

endodontic treatment is essential to establish 

safe therapeutic decisions for an effective 

healing of the infectious processes. CBCT 

can ensure the quality control of the 

therapeutic strategy and an accurate 

estimation of the result of the endodontic 

non-surgical treatment (4). 

Aim of study. 

The aim of this study is to investigate the 

possibilities of diagnosis and post-treatment 

monitoring of chronic periapical lesions.  

Materials and method.  

 Patients were included in the 

treatment within the Clinical Education Base 

"M. Kogălniceanu" of the Faculty of 

Dentistry, U.M.F. “Grigore T.Popa” Iaşi.  

 All patients were treated using 

mechanical and chemical treatment followed 

by application of Ca (OH) 2 paste for a 

period of 14 days. Root closure was 

performed by cold lateral condensation 

associated with Endoflas sealant (Sanlor, 

Columbia). Coronary restorations were 

performed with Ketac Molar glassionomer 

cement (3M / ESPE) and Filtek250 

composite resin (3M / ESPE).  

 CBCT images (pretreatment, 3 

months posttreatment) were obtained using 

PaX-Uni3D (TVAPANO04, VATECH) and 

the dimensions of the periapical lesions in 

coronal-apical, mesial-distal and buccal-oral 

sections were measured using the Ez3D 

2009 Plus software application. CBCT 

parameters were set for 20 second exposure 

time, 85 kV, 5mA.  

 The mean values of the CBCT-PAI 

index (figure 1) and the diameters of the 

periapical lesions (buccal-oral, mesial-distal, 

coronal-apical) pretreatment and at 3 months 

posttreatment were recorded.  

Results.  

Three clinical cases of the chronic periapical 

lesions in various stages of evolution, that 

were assessed pre-operatively and 

posttreatment by CBCT, are exposed and 

described (figures 1-9). 
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Clinical case 1. 

 A 53-year-old female attended dental 

practice for the endodontic treatment of 

teeth 4.4. A chronic periapical lesion (CPL) 

was diagnosed on panoramic radiograph and 

was evaluated on CBCT with score 4 

CBCT-PAI.  

 CPL diameters were as follows: 

4,2mm (buccal-oral), 4,7mm (mesial-distal), 

3,7mm (coronal-apical) (figures 1.A-C). At 

3 months posttreatment, CBCT images in all 

three plans, show a diffuse radiolucent area 

indicating the healing of the periapical 

process (figures 2.A-D). CPL diameters at 3 

months posttreatment indicated the decrease 

of the diameters of the periapical lesion: 

3,6mm (buccal-oral), 4,5mm (mesial-distal), 

3,6mm (coronal-apical) (figures 3.A-C). 

 

Figures.1.A-C. Preoperative CBCT (chronic periapical lesion, 4.4). CBCT-PAI score 4 

Buccal-oral. (B) Mesial-distal. (C) Coronal-apical. 
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Figure.2.A-D. Postoperative CBCT at 3 months posttreatment 

 

Figures.3.A-C. Postoperative CBCT (chronic periapical lesion, 4.4). 

Buccal-oral. (B) Mesial-distal. (C) Coronal-apical. 

 

Clinical case 2. 

 A 38-year-old female attended dental 

practice for the endodontic treatment of 

teeth 1.6. A chronic periapical lesion (CPL) 

was diagnosed on panoramic radiograph and 

was evaluated on CBCT with score 5 

CBCT-PAI.  

 CPL diameters were as follows: 

10,9mm (buccal-oral), 7,4mm (mesial-

distal), 6,4mm (coronal-apical) (figures 4.A-

C). At 3 months posttreatment, CBCT 

images in all three plans, show a diffuse 

radiolucent area indicating the healing of the 

periapical process (figures 5.A-D). CPL 

diameters at 3 months posttreatment 

indicated the decrease of the diameters of 

the periapical lesion: 7,9mm (buccal-oral), 

6,7mm (mesial-distal), 5,2mm (coronal-

apical) (figures 6.A-C). 

 
Figures.4.A-C. Preoperative CBCT (chronic periapical lesion, 1.6). CBCT-PAI score 5 

Buccal-oral. (B) Mesial-distal. (C) Coronal-apical. 
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Figure.5.A-D. Postoperative CBCT at 3 months posttreatment 

 

Figures.6.A-C. Postoperative CBCT (chronic periapical lesion, 1.6). 

Buccal-oral. (B) Mesial-distal. (C) Coronal-apical 

Clinical case 3. 

 A 40-year-old male attended dental 

practice for the endodontic treatment of 

teeth 1.5. A chronic periapical lesion (CPL) 

was diagnosed on panoramic radiograph and 

was evaluated on CBCT with score 3 

CBCT-PAI. CPL diameters were as follows: 

2,7mm (buccal-oral), 2,7mm (mesial-distal), 

2,8mm (coronal-apical) (figures 7.A-C). At 

3 months posttreatment, CBCT images in all 

three plans, show a reduced radiolucent area 

that indicate the healing of the periapical 

process (figures 8.A-D). CPL diameters at 3 

months posttreatment indicated the decrease 

of the diameters of the periapical lesion: 
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2mm (buccal-oral), 1,9mm (mesial-distal), 2mm (coronal-apical) (figures 9.A-C). 

 

Figures.7.A-C. Preoperative CBCT (chronic periapical lesion, 1.5). CBCT-PAI score 3 

Buccal-oral. (B) Mesial-distal. (C) Coronal-apical. 

 

Figure.8.A-D. Postperative CBCT at 3 months posttreatment 

Figures.9.A-C. Postperative CBCT (chronic periapical lesion, 1.5). 
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Buccal-oral. (B) Mesial-distal. (C) Coronal-apical. 

Discussions 

 All the exposed clinical cases 

showed a decrease of CBCT-PAI indices at 

3 months post-treatment following the 

healing processes of periapical pathology. 

The report of these clinical cases sustains 

the literature data regarding the role of 

CBCT in endodontic therapy.  

 Research groups highlight the 

importance of CBCT scan tailoring to the 

individual patient and its diagnostic needs, 

the need that the potential benefits of the 

CBCT must outweigh the potential risks, 

and the fact that dentists must update from 

time to time their knowledge in CBCT (5). 

CBCT is preferred especially by endodontic 

specialists in high difficulty cases both in 

pre- and intraoperative endodontic 

procedures (6).  

 The increased accuracy of CBCT 

give the possibility of a more accurate 

evaluation of the outcome of primary and 

secondary root canal treatment or periapical 

surgical treatment (7). The periapical 

radiography was compared with CBCT 

regarding the success of the root canal 

treatment in dogs. At 6 months 

posttreatment, a favorable outcome was 

detected in 79% of teeth evaluated by 

periapical radiography, while only 35% 

teeth evaluated with CBCT had successful 

outcome. CBCT detected 65% teeth with 

unfavorable results, requiring retreatment, 

while periapical radiography detected only 

21% of those failures of non-surgical 

endodontic therapy (8). One study compared 

CBCT and radiography regarding the 

possibility to assess the outcome of the 

primary root canal treatment, at 1 year 

posttreatment. The research group reported 

62,5% healed teeth with CBCT (87% in 

periapical radiography), and 84,7% healing 

teeth with CBCT (95,1% in periapical 

radiography). In this study, at 1 year 

posttreatment, CBCT detected a periapical 

failure rate 14 times higher in teeth that were 

considered healed when periapical 

radiography was used (9). A similar study 

was conducted for retreatment cases. They 

reported 77% success rate for teeth 

evaluated with CBCT, while the assessment 

with periapical radiography detected only 

7% periapical failure rate (10).  One study 

investigated the success of the root canal 

retreatment in 354 root filled teeth, that the 

success rate for root canal treatment was 

lower when teeth were assessed with CBCT 

than the teeth evaluated with periapical 

radiography (11). Molars have significantly 

lower success rate in root canal retreatment, 

when compared with premolars and anterior 

teeth (12). Various research groups 

concluded that CBCT revealed a 

significantly lower number of favorable 

outcomes than periapical radiography when 

used to assess periapical success rate in 

primary root canal treatment and root canal 

retreatment.   

Conclusion.  

CBCT examination and CBCT-PAI index 

are precise, reliable and reproducible tools 

in the evaluation of the post-treatment 

evolution of the chronic periapical lesions. 
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