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ABSTRACT  
Aim of the study This study aimed to explore the possibility that digitized conventional periapical radiographs 
to be used for an accurate assessment and measurement of the results of the endodontic treatment for patients 
with chronic apical periodontitis (CAP). Material and methods The study included 20 patients (12 males, 8 
females) with ages between 18-38 years, presenting severe CAP with non-surgical endodontic treatment 
recommendation. For each patient, conventional intraalveolar periapical radiographs were taken initially (before 
and after treatment completion) and at interval of 24 months. The endodontic therapy used intracanalar 
medications (calcium hydroxide paste for 14 days) and endodontic sealer (Endoflas, Sanlor) with high 
antibacterial and remineralisation properties. The group of digitized radiographs was submitted to the 
radiodensitometric measurement. Results The results regarding the success rate of CAP healing were as 
follows: 1 case had no periapical healing (5%), 11 cases presented (55%) partial bone periapical healing and 8 
cases (40%) presented complete periapical healing with total absence of periapical radiotransparence. The 
degree of bone remineralisation for the cases with partial bone healing varied between 52% and 80%, with a 
mean value of 66%. Conclusions The radiodensitometric measurements of periapical and CAP area provides a 
tool of quantitative assessment of the healing of CAP after completion of endodontic treatment. 
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INTRODUCTION 

In last decade was observed an increasing 
tendency to use digital radiography and 
digitally processing of conventional intraoral 
periapical radiographs for the diagnostic and 
the assessment of the post-treatment 
evolution of the chronic apical periodontitis 
(CAP). The indirect digital radiography has 
some advantages like convenience, the 
integration of image into dental practice 

software, real time imaging and 
communication, possibility to use tools for 
imaging improvement [1,2]. More, the 
resolution of the digitized images is 
comparable or even better comparing with the 
conventional film [3]. Also the indirect digital 
radiography is a tool for patient instruction 
and motivation as well as acceptance of 
treatment [4]. The digitization of 
conventional radiograph gives the advantage 
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of image enhancement using filters like image 
enhancement, density and contrast changes, 
gray scale inversion, magnification, and 
pseudo 3-D [5]. The use of radiographic 
image processing transforms the original 
image in an improved counterpart that allows 
better detection and interpretation [6]. The 
radiodensitometric measurements also 
represent a valuable alternative that allows 
accurate analysis and measurement of the 
CAP evolution and rate of success after 
endodontic treatment completion. 

 
AIM OF STUDY 

This study aimed to explore the possibility 
that digitized conventional periapical 
radiographs to be used for an accurate 
assessment and measurement of the results of 
the endodontic treatment for patients with 
chronic apical periodontitis.  

 
MATERIAL AND METHODS 

The study included 20 patients (12 males, 
8 females) with ages between 18-38 years, 
presenting severe CAP with non-surgical 
endodontic treatment recommendation. An 
informed consent from each patient was 
obtained. For each patient, conventional 
intraalveolar periapical radiographs were 
taken initially (before and after treatment 
completion) and at interval of 24 months. The 
conventional radiographs were scanned at 
600 dpi resolution with an automated level of 
bright and contrast.  The radiographs were 
taken in the same laboratory through 
modified bisectory technic (cylindric long 
cone) at a Siemens radiographic device. The 
endodontic therapy used intracanalar 
medications (calcium hydroxide paste for 14 
days) and endodontic sealer (Endoflas, 
Sanlor) with high antibacterial and 
remineralisation properties. The group of 
digitized radiographs was submitted to the 
radiodensitometric measurement. The 
software analyzed all periapical images 

regarding the boundaries of the chronic apical 
periodontitis, and provided numeric values 
and quantitative assessment for the 
progression of the remineralisation processes 
in the periapical region. In order to 
objectively interpret the bone remineralisation 
processes, it is defined a global index of 
renewal (GI), that represents an objective 
evaluation of the bone tissue’s renewal, being 
defined as the ratio between the global 
luminous intensity of a geometric area of 
affected tissue and the luminous intensity of 
the same geometric area of healthy tissue. 
The radiodensitometric measurements 
performed an accurate comparison of the 
CAP extension between periapical status 
immediate after root treatment completion 
and periapical status at an interval of 18-24 
months. 
 
RESULTS 

Radiographic aspect and radio 
densitometric examen of digitized 
conventional radiograph are presented in 
figures 1a-1c. 

 
Figure 1a. Digitized intraalveolar periapical 

radiograph (3.6.) 

The results regarding the rate of 
endodontic treatment success for periapical 
lesions, at an interval time of 18-24 months, 
are presented in figure 2. The results 
regarding the success rate of CAP healing 
were as follows: 1 case had no periapical 
healing (5%), 11 cases presented partial bone 
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periapical healing (55%) and 8 cases (40%) 
presented complete periapical healing with 
total absence of periapical radiotransparence. 

The results regarding the rate of periapical 
bone remineralisation for all researched 

clinical cases are presented in fig.3. The mean 
value of GI was 78% with minimal value 0% 
(failure) and peak value 100% (complete 
periapical healing). 

 
Figure 1b. Aspect with root canals treatment completed (3.6.). Radiodensitometric examen 

 
Figure 1c. Aspect at 24 months after root canals treatment completed (3.6.). Radiodensitometric 

examen 

 

Figure 2. Success rate of CAP endodontic 
treatment after 24 months  

Figure 3. Mean GI (rate of bone 
remineralisation) at 18-24 months 

The results regarding minimal, mean and 
peak values regarding the rate of endodontic 
treatment success for periapical lesions, at an 

interval time of 24 months, are presented in 
figure 4. The radiodensitometric 
measurements recorded the degree of bone 
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remineralisation for cases with partial bone 
healing. For this category of clinical cases, 
the rate of bone remineralisation varied 
between 52% and 80%, with a mean value of 
66%. 
 
DISCUSSIONS 

Contradictory opinions regarding the 
diagnostic accuracy, based on visual 
perception, are expressed by the researchers 
focused on the role of digital radiography and 
the role of processed digitized radiographs in 
the improvement of endodontic diagnostic. 
Most of the studies have supported the use of 
digital tools for dental images enhancement 
(7-9). There are also other factors like image 
compression, monitor luminance, room 
luminance, that can influence the visual 
perception and interpretation of digital 
radiographic imaged [11, 12, 13]. 

 
Figure 4. Minimal, mean and peak GI (rate 
of bone remineralisation) at 18-24 months 

(partial periapical healing) 

Our study used radiodensitometric 
measurements, a method that allowed the 
recording of the individual data for each case 
of CAP monitorised for 24 months. The 

recorded parameters represent objective 
indicators of periapical healing processes, 
quantifying the periapical bone changes both 
at dimensional level and by measuring optical 
density of radiographic images at diverse time 
intervals, in relation to initial original image. 
The progressive reduction of pixels number 
indicates the initiation of the remineralisation 
processes. The progressive reduction of 
spectrum of nuances indicated the increase of 
periapical bone density and presence of 
reparatory processes. In similar study, 
mineral gain was detected at 90 days after 
root canal filling and major bone repair was 
diagnosed after 180 days (14). Our results 
demonstrate the utility of radiodensitometry 
demonstrating, as other similar studies, that 
the determination of pixels number and the 
assessment of grey levels distribution changes 
are objective indicators for periapical 
remineralisation processes [15-16]. 
 
CONCLUSIONS 

The ease of use, accuracy and the speed in 
the measurement of the changes of chronic 
periapical lesions before and after treatment, 
the possibility to explain and to justify the 
diagnostic and treatment planning, are some 
of the reasons for the introduction of this 
method in dental practice. This method 
provides a tool of quantitative assessment of 
remineralisation periapical tissues after 
completion of endodontic treatment. However 
more researches are required, with increased 
size of the study groups, to validate this 
method and to encourage their use in 
dentistry. 
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