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ABSTRACT 

The aim of this paper is to compare the detection rate of chronic periapical lesions using radiographic exam 

and CBCT. Materials and methodsThe study group included 12 patients with 30 teeth with root canal fillings 

(aged at least 24 months). An assessment of the periapical status was performed using radiographic exam 

(ortopantomograph) and CBCT. The recorded data were compared to determine periapical lesions detection 

accuracy related to dental group, the type and extension of periapical lesions. ResultsThe detection rate of 

incipient periapical lesions for teeth with old root canal fillings is higher for CBCT (17%) compared with 

radiographic exam (10%). In the case of the extended periapical lesions, the detection rate is similar for 

radiography and CBCT (44%). ConclusionCBCT can be recommended in clinical situations of teeth treated 

endodonticallyor pulp necrotic untreated teeth associated with mild periapical symptoms and the failure of 

radiographic exam to detect the presence of periapical lesion. 
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INTRODUCTION 

 

The imagistic diagnostic techniques are 

essential from the diagnostic in various 

domains of the dental medicine [1,2,3] 

As the aim of the endodontic treatment is 

to maintain healthy periapical status, the 

radiographic exam allows the assessment of 

the changes of the periapical area related to 

the bone density and the progression of the 

periapical inflammation.  

The absence of the periapical 

radiotransparence confirms the effectiveness 

of the cleaning, disinfection and sealing 

provided by the root filling and coronal 

filling [4].  

The conventional radiography provides to 

the practitioner an acceptable, effective and 

cheap method. Despite the widespread use 

of radiographic exam a few disadvantages 

must be considered. The aspect of the 

periapical area may be influenced by 

distortion and superposition of some 

anatomic structures. The limitation of 

conventional radiographic exam increased 

the interest for cone beam computed 

tomography (CBCT), Despite the limited use 

of only 17% investigations in endodontics 

field [5].Following the studies that compare 

CBCT images with histological results, 

CBCT images represent the ―true‖ status of 

periapical tissues both before treatment and 

after treatment [6]. The advantages of CBCT 

are as follows: the visualisation of the 

morphologic relations, the avoidance of the 

errors related to the bidimensional 

superposition, higher resolution of image 

and higher sensitivity of CBCT comparing 

to the radiographic exam [7].  

Another significant advantage is the 

lower irradiation dose of CBCT. The highest 
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advantage of CBCT is the possibility to 

highlight the buccal-oral and vertical 

dimensions, while radiographic exam is 

reliable to detect periapical lesions only 

from mesio-distal plan. This limit requires 

the practitioner to perform many radiographs 

from various incidences. The advantages of 

CBCT are the most visible in the detection 

of the incipient periapical lesions but also in 

the post-treatment follow-up of the 

periapical lesions [8]. 

The aim of this paper is to compare the 

detection rate of chronic periapical lesions 

using radiographic exam and CBCT.  

 

MATERIALS AND METHODS 

 

The study group included 18 patients 

(aged 18-52) with 30 teeth (16 molars, 8 

premolars, 6 anterior teeth) with root canal 

fillings. 

Selection criteria for the endodontically 

treated teeth were as follows: 

-all root canal filling were aged at least 

24 months; 

-endodontic treatments were performed 

for acute or chronic pulpitis or prosthetic 

pulpectomies; 

-at the moment of the endodontic 

treatment, all teeth had healthy periapical 

status;  

-all the treated teeth were coronary 

restored with composite resins or amalgam.  

An assessment of the periapical status 

was performed using radiographic exam 

(ortopantomograph) and CBCT. CBCT 

images were obtained using PaX-Uni3D 

(VAT PANO04, VATECH) and Ez3D 2009 

Plus software. CBCT parameters were 

settled for 20 seconds exposure time, 85 kV, 

5mA.The detection rate of the chronic 

periapical lesions was correlated with the 

type and extension of the detected chronic 

periapical lesions:incipient chronic 

periapical lesion, periapical granuloma, 

periapical chist, periapical osteitis 

 

RESULTS 

 

Figures 1.a-b and 2.a-b present examples 

related to the detection by radiographic 

examen and CBCT of the incipient chronic 

periapical lesions to the endodontically 

treated and untreated teeth. 

The figures 3.a-b present the results 

regarding the detection rate of the chronic 

periapical lesions for the endodontically 

treated teeth.The radiographic exam 

detection rate of incipient periapical lesions 

for teeth with old root canal fillings is lower 

(10%) compared with CBCT (17%). 

The periapical status was diagnosed as 

healthy in 46% cases using radiographic 

exam, and 39% cases using CBCT. In the 

case of moderate and severe periapical 

lesions, the detection rate was similar for 

radiography and CBCT: 

32%- periapical granuloma; 

3%- periapical chist; 

9%- periapical osteitis 

 

 

Figure 1. BG, age 40. a. Radiographic exam; b. Incipient periapical lesion (1.4., buccal root) 

detected by CBCT 
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Figure 2.C.M., age 52. a. Radiographic exam; b. Incipient periapical lesion (3.5) detected by 

CBCT 

 

 

 

Figure 3.a. Detection rate of periapical lesions by radiographic exam and CBCT 

 

Figure 3.b. Radiographic and CBCT detection rate periapical lesions related to 

categories 
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DISCUSSIONS 

 

The successful endodontic therapy is 

reliant on diagnostic imaging techniques to 

provide critical information about the 

endodontic space and the periapical status of 

the investigated teeth. The detection of the 

incipient periapical lesions is relevant 

considering the relation between the 

radiotransparence and the presence of 

inflammatory periapical processes.  

The literature data show that high 

percentage of cases confirmed as healthy by 

radiographic exam revealed apical 

periodontitis on CBCT. Also CBCT 

confirmed the enlargement of the chronic 

periapical lesions where reduced size of the 

existing radiolucency was diagnosed by 

radiographic exam.  

In our study CBCT detected incipient 

periapical lesions in 17% cases, while using 

radiographic exam these lesions were 

detected only in 10% cases. This result 

sustains the literature data [9,10]. The 

differences are higher in the studies 

performed by Lofthag-Hansen et al (2007) 

with 38% more teeth detected with 

periapical lesions using CBCT, and Patel et 

al (2012) with only 20% teeth with 

periapical lesions detected in radiographic 

exam and 48% teeth with periapical lesions 

detected with CBCT[11, 12]. These results 

are confirmedby other studies that compared 

the diagnostic accuracy of periapical lesions 

of the radiographic exam and CBCT [13, 

14]. Also in vitro studies sustain the in vivo 

studies results. One in vitro study found that 

the sensitivity of CBCT in the detection of 

simulated lesions of apical periodontitis was 

1.0 (100% accuracy), while the periapical 

radiographs detected the simulated lesions in 

only 24.8% of the cases [15]. 

In our study the detection rate of 

moderate and extended periapical lesions 

was the same, with periapical granuloma 

diagnosed on 32% teeth, periapical chist 

diagnosed on 3% teeth and periapical osteitis 

diagnosed on 9% teeth. Yoshioka et 

al.(2011) found, in a study performed on 

endodontically treated teeth, a 65% 

prevalence of incipient resorption of buccal 

bone cortical, and only 7% extended 

periapical lesions. This study demonstrated 

the major role of CBCT in the detection of 

periapical lesions especially for the perecnt 

of 10% teeth with apical protrusion [16].  

Earlier detection of apical periodontitis 

has the potential for better prognostic and 

outcomes for non-surgical root canal 

treatment. Also the practical importance of 

CBCT use is higlighted by be the accuracy 

of measurement of the posttreatment volume 

changes of the moderate and severe 

periapical lesions [17, 18]. 

 

CONCLUSION 

 

CBCT can be recommended in the 

clinical situations of the teeth with root 

filling or pulp necrotic untreated teeth 

associated with mild periapical symptoms 

and the failure of the radiographic exam to 

detect the presence of the periapical lesion. 
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