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Abstract 

Aim of the study: This literature review analyzes research on the the role of the digital radiography and cone-

beam computed tomography (CBCT) in the diagnosis of the endodontic pathology and the monitoring of post-

treatment outcomes. Materials and Methods: A systematic search in scientific databases (PubMed, Web of 

Science), was performed to review studies from the last two decades on the relevance, benefits and drawbacks 

of these imaging modalities for the diagnosis of periapical lesions, root fractures, root resorption and other 

endodontic conditions Conclusions: CBCT is a valuable diagnostic tool in endodontics, offering superior 

accuracy for complex cases, post-treatment evaluation, and surgical planning; however, due to concerns 

regarding radiation exposure and cost, it should be used selectively, with digital radiography remaining the first-

line imaging modality. While digital radiography is preferred for routine follow-ups, CBCT becomes essential in 

challenging scenarios—such as suspected root fractures, treatment failures, or surgical cases. Recent 

advancements like dose reduction protocols, enhanced imaging software, and AI-assisted processing further 

improve its clinical relevance. 
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INTRODUCTION 

Detailed patient history, a 

thorough clinical examination, and the use 

of advanced imaging techniques (digital 

radiography, CBCT) become invaluable 

tools for diagnosis of the endodontic 

pathology in early stages to improve the 

prognosis of the long-term outcome and to 

avoid complications [1].  

Imaging techniques in endodontics 

allows for preoperative, intraoperative, and 

postoperative evaluation [2]: 

-preoperative evaluation enables the 

analysis of the morphology of hard dental 

and alveolar tissues, pathological 

alterations, tooth morphology—including 

the location and number of root canals—

the size of the pulp chamber, the presence 

of calcifications, root structure, as well as 

the direction and curvatures of the root 

canals; 

-intraoperative evaluation involves 

determining the working length of the 

canal system and assessing dental and 

bone modifications; 

-postoperative evaluation focuses on 

assessing the quality of the root canal 

filling and the periapical tissues after 

treatment. 

An estimation of the supposed 

benefits to the patient should be based 

primarily upon the performance of 

radiographic examen and CBCT as 

diagnostic imaging tools for the specific 

endodontic indication in question [3]. 

However, the diagnostic validity of a 

method is based on the probability of a 

favorable result if the method is performed 

in ideal conditions. Efficiency study are 

required to understand and compare the 

mailto:meliananca@yahoo.com


Romanian Journal of Oral Rehabilitation 

Vol. 17, No.1 January-March 2025 

706 

DOI: 10.62610/RJOR.2025.1.17.69 

effectiveness and efficiency of diagnostic 

imaging tests and procedures [4]. Its 

necessary to evaluate the eventual benefit 

of the procedure to the patient in a 

stepwise fashion in order to assess the 

impact of diagnostic imaging. However, it 

is possible that this benefit derives from 

subjective perceptions or individual point 

of views. We must consider that the ability 

of a diagnostic imaging technique to 

deliver the highest and most precise 

images does not mean that it will enhance 

our diagnosis capability or the treatment 

benefits [5]. 

In endodontics, conventional 

radiography can contribute to diagnostic 

and treatment errors, especially where 

information on missed canals, root fracture 

or the real extent of periapical lesions 

should be provided. Thus, the exclusive 

use of 2D radiography can lead to 

diagnostic errors in endodontics, and carry 

serious clinical consequences such as 

persistent infection, treatment failure, or 

unnecessary retreatment; thus, appropriate 

imaging is important in complex cases. 

Multiple systematic reviews do report the 

diagnostics superiority of CBCT 

compared with conventional radiographs 

in endodontics, especially in complex 

clinical cases; nonetheless, additional high 

rigor studies are to be done to fortify the 

evidencing and set clinical guidelines [6-

10].  Endodontic specialists societies 

(European Society of Endodontology 

2014, American Association of 

Endodontists/American Academy of Oral 

& Maxillo- facial Radiology CBCT 

position statement 2015) encourage 

worldwide extensive implementation of 

CBCT in Endodontics [10]. However, as 

the available endodontic literature 

evaluating the influence of CBCT on 

diagnostic reasoning, decision making, 

and treatment outcomes is sparse and 

questionable, as these studies are at risk 

for systematic errors or departures from 

truth, either in results or in inferences. 

High quality research should be conducted 

to guide endodontists and clinicians on 

diagnostic processes, decision making and 

outcome assessments when using cone 

beam computed tomography imaging [11]. 

 

OBJECTIVES 

This systematic review assess the 

specialized literature on the role of the 

digital radiography and cone-beam 

computed tomography (CBCT) in the 

diagnosis of the endodontic pathology and 

the monitoring of post-treatment 

outcomes. The main purpose of this review 

is to assess the relevance, benefits and 

drawbacks of these imaging modalities for 

the diagnosis of periapical lesions, root 

fractures, root resorption and other 

conditions. Finally, the study highlights the 

significance of both CBCT and digital 

radiography in the long-term follow-up of 

root canal treatments, addressing their 

abilities to recognize the progress of 

healing, persistent infections, and 

treatment failures. The review explores 

current image processing techniques and 

their role in improving diagnostic 

accuracy, such as contrast resolution, 

artifact minimization, and three-

dimensional reconstruction. In addition, 

this review exposes new indices used in 

the pre-treatment and post-treatment 

CBCT evaluation of endodontic pathology. 

This review aims to present a complex 

perspective on how integrating the data 

provinded by contemporary research can 

enhance the utility of imaging in 
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endodontic diagnosis, treatment planning, 

and long-term outcomes. 

MATERIALS AND METHOD 

The purpose of this systematic review is to 

describe the role of imaging on 

endodontics, focusing on optimizing 

diagnostic precision and long-term 

treatment management by using advanced 

radiographic methods. The systematic 

review was carried out through a 

comprehensive search of the specialized 

literature, with the aim of identifying the 

most significant studies regarding the role 

of radiographic imaging (digital 

radiography, CBCT) for the diagnosis of 

endodontic pathology and the monitoring 

of endodontic treatment results. 

Data Sources And Search Strategy 

 A systematic search was performed in 

three major scientific databases (PubMed, 

Scopus and Web of Science) This search 

included papers published from 2008 to 

2025 to capture the employ of advancing 

technologies in global endodontic imaging. 

Keywords and term combinations used 

were: “endodontic diagnosis”, “periapical 

radiolucency”, “root resorption”, “CBCT”, 

“digital radiography”, “periapical lesion”, 

“endodontic failure”, “treatment 

monitoring”, “root canal healing”, and 

“radiographic follow-up”. 

Eligibility Inclusion and Exclusion 

Criteria 

Studies were included if: 

-evaluate the accuracy of digital 

radiography and cone beam computed 

tomography (CBCT) in diagnosing 

periapical pathology, tooth root fractures, 

root resorption and endodontic failure; 

-comparison of the diagnostic accuracy of 

2D radiography and CBCT in endodontic 

pathology; 

-assess the CBCT utility for monitoring 

post-treatment healing and detecting 

residual infections; 

-published in peer-reviewed journals, had 

been indexed in international databases 

and employed a clearly described 

methodology. 

The following were excluded: 

-case reports do not offer generalizable 

evidence; 

-studies without clearly defined 

methodology or did not provide enough 

detail concerning imaging techniques 

applied; 

-primary focus on treatment outcomes 

without deep investigation of diagnostic 

imaging. 

Data Selection and Analysis Methodology 

Studies that were not relevant were 

excluded by title and abstract screening, 

and the remaining titles and abstracts 

underwent full-text review. The extracted 

data were compared and synthesized to 

determine the most relevant imaging 

techniques for diagnosing endodontic 

pathology and monitoring post-treatment 

outcomes. Data collected were categorized 

as follows: 

-pathologies analyzed (periapical lesions, 

fractures, resorptions, endodontic 

failures); 

-imaging methods applied (digital 

radiography, CBCT); 

-specificity and sensitivity of each 

diagnostic approach. 

 

RESULTS AND DISCUSSIONS 

1. Digital Radiography 
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Radiographs are fundamentally 

important in diagnosing endodontic 

pathology. Two-dimensional radiographic 

examination provides a compressed two-

dimensional representation of a three-

dimensional object. Consequently, two-

dimensional radiography has certain 

limitations, such as anatomical 

compression, geometric distortion, and 

overlapping anatomical structures, which 

may lead to image interpretation errors 

[12].  

Radiographs provide information 

regarding the presence and extent of 

carious lesions, the pulp chamber, pulp and 

canal calcifications, root resorptions, 

periradicular radiolucencies, root fractures, 

periodontal ligament thickness, 

periodontal disease, the number of roots 

and canals, the width of the pulp cavity, 

and the approximate length of the roots 

[13].  

Digital radiography has replaced 

conventional systems with the latest image 

processing technologies, offering multiple 

advantages. Conventional systems use X-

ray film to store images, whereas digital 

systems utilize X-ray beams that strike a 

detector, converting them into electrical 

energy and digitalizing the image. The 

resulting image is stored digitally and can 

be further processed. The most significant 

advantage of digital systems is the use of a 

lower radiation dose compared to 

conventional radiography [14]. Digital 

radiography has replaced conventional 

systems, providing multiple benefits, the 

most important being the ability to adjust 

contrast and brightness regardless of the 

kilovoltage and milliamperes used during 

exposure, thanks to a wide dynamic range. 

Noise reduction algorithms are applied 

during preprocessing to obtain radiographs 

with reduced anatomical noise when using 

standard radiation doses [14]. Digital 

imaging techniques have been widely used 

in endodontics for evaluating the 

morphology of hard dental and alveolar 

tissues, assessing pathological changes 

preoperatively, determining the working 

length of root canals, locating intra-canal 

instruments that may have accidentally 

entered during the procedure, evaluating 

the quality of root canal obturation, and 

assessing periapical healing [14]. 

Radiovisiography is used for diagnosing 

carious lesions, determining working 

length, detecting periapical lesions, and 

identifying root fractures  [15]. 

The use of devices with a high 

detective quantum efficiency value, which 

indicates the detector's sensitivity to X-

rays, along with noise reduction 

algorithms in preprocessing, allows for 

obtaining radiographs with minimal 

anatomical noise at standard radiation 

doses [12-15].  

Two-dimensional radiographs use in 

endodontics have certain limitations: 

-Three-dimensional anatomical 

compression: conventional radiography 

provides a two-dimensional image; 

therefore, the operator must take multiple 

X-rays from different projections to obtain 

a complete image of the dental anatomy 

and surrounding tissues. 

-Geometric distortion: to accurately 

reproduce anatomy, the image receptor 

must be placed parallel to the longitudinal 

axis of the tooth, and the X-ray source 

must be perpendicular to them; if the 

radiograph is taken with excessive or 

insufficient angulation, it can result in root 
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length distortion, potentially leading to 

misdiagnosis of periradicular pathologies. 

-Overlapping of anatomical structures: 

some anatomical structures may obscure 

areas of interest, making radiological 

interpretation more challenging. 

The most significant disadvantage 

of radiographs, whether obtained through 

conventional or digital techniques, is that 

they provide a compressed two-

dimensional image of a three-dimensional 

object [14].

Table 1. Advantages and disadvantages of digital radiographs [15] 
Advantages Disadvantages 
Immediate image display after exposure Smaller sensor size (direct digital techniques) 
Reduced radiation exposure for the patient Lack of flexibility (direct digital techniques) 
Availability of image processing Higher cost 
No deterioration over time Reduced dynamic range (direct digital 

techniques) 
Does not use chemicals Difficulty in infection control when reused 
Requires less storage space Lower spatial resolution (PSP) 
Image transfer is available  

Extended dynamic range (PSP)  

PAI Index 

Practitioners in the field of 

endodontics have used the Periapical Index 

(PAI) for many years. This index was 

introduced by Ørstavik et al. (1986) and is 

based on the classification of periapical 

lesions into five categories according to 

periapical radiographs of teeth with 

confirmed histological diagnoses [16]. The 

PAI index, which relies on 2D periapical 

radiographs, has the disadvantage of 

superimposition of anatomical structures 

and geometric distortion of the periapical 

area. Since factors such as tooth type, 

number of roots, lesion size and number, 

and lesion location influence the prognosis 

of endodontic treatment [17, 18], the PAI 

index cannot be used to assess these 

parameters accurately. 

2. Cone Beam Computed Tomography 

(CBCT) 

CBCT is a modification of the 

computed tomography (CT) concept, 

which involves a single rotation of an X-

ray source around a subject. The data is 

analyzed and reconstructed using a CT-

based algorithm, allowing visualization in 

the three conventional planes—axial, 

sagittal, and coronal—as well as multiple 

alternative planes. The image acquisition 

process is rapid and utilizes advanced 

technology, enabling a detailed three-

dimensional visualization of the region of 

interest, overcoming the main 

disadvantages of two-dimensional 

radiographs [10]. Conventional CT uses a 

fan-shaped X-ray beam to capture a series 

of axial planes, requiring a continuous 

spiral movement over the axial plane. In 

contrast, CBCT employs a cone-shaped X-

ray beam and a solid-state flat-panel 

detector, which performs a single rotation 

around the patient, covering the entire 

anatomical volume. This single rotation 

significantly reduces the amount of 

absorbed X-rays, lowering radiation 

exposure by 6 to 15 times compared to 

conventional CT [19, 20]. 

CBCT advantages and 

disadvantages  

Advantages of the CBCT System 

[6-10] 
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-Low radiation dose: Radiation 

exposure is minimized by reducing the 

irradiated area through collimation of the 

primary X-ray beam to the region of 

interest. 

-Improved resolution and accuracy 

of captured images: Image resolution is 

determined by voxel size. Due to the 

isotropic voxels characteristic of CBCT, 

submillimeter resolution is achieved, 

ranging from 0.4 mm to 0.125 mm. 

-Fast scanning time: Image 

acquisition is completed in a single 

rotation, significantly reducing scan time. 

-Reduced presence of artifacts: 

Artifacts can be minimized by using 

artifact suppression algorithms and 

increasing the number of projections. 

-Unique display mode for 

maxillofacial imaging: The isotropic 

voxels of CBCT allow for reorientation of 

the entire captured volume, ensuring 

realignment of the patient's anatomical 

features. 

Disadvantages of the CBCT System 

[6-10] 

-Lower resolution: The spatial 

resolution of conventional radiographs and 

digital sensors is approximately 15-20 line 

pairs/mm, whereas CBCT images have a 

spatial resolution of only 2 line pairs/mm. 

-Beam scattering and hardening: 

This effect is caused by high-density 

adjacent structures, leading to image 

distortion. 

-Longer scanning time: Compared 

to conventional radiography, CBCT 

requires a longer scanning duration. 

Indications of CBCT in Endodontic 

Practice 

In endodontics, imaging methods 

must provide accurate, high-resolution 

details to assess the true complexity of the 

root canal and periodontal system [10].  

CBCT should be used only when 

the patient’s history and clinical 

examination demonstrate that the benefits 

outweigh the potential risks. It should not 

be used routinely in endodontics, for 

diagnosis, or as a screening tool in the 

absence of clinical signs and symptoms [6-

10]. The decision to expose a patient to 

CBCT imaging should be based on a risk-

benefit assessment for each case, 

depending on the necessity for optimal 

endodontic treatment management. Thus, 

CBCT scanning should be tailored to each 

patient’s diagnostic needs, ensuring that 

the potential benefits outweigh the risks. 

Guidelines from the European Society of 

Endodontology suggest CBCT use in the 

following clinical situations [10]: 

-diagnosis of periapical pathology in the 

presence of contradictory or nonspecific 

signs and/or symptoms; 

-confirmation of non-odontogenic 

pathology causes; 

-evaluation of maxillofacial trauma and/or 

treatment quality; 

-detailed assessment of root canal anatomy 

before endodontic retreatment; 

-determination of endodontic failure 

causes for surgical endodontic treatment 

planning; 

-evaluation and/or management of root 

resorption. 

 

Use of CBCT in Endodontic 

Therapy Management [6-10]. 

-Determining dental morphology: 

the success of endodontic treatment 

depends on identifying all root canal 

systems so they can be properly treated; 
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CBCT is highly effective in exploring 

tooth anatomy and detecting the second 

mesiobuccal canal; 

-Root fracture detection: root 

fractures are less common than crown 

fractures and are difficult to diagnose 

accurately using 2D radiographs; CBCT 

plays a crucial role in diagnosing and 

managing dentoalveolar trauma, especially 

root fractures; 

-Detection of apical periodontitis: 

CBCT enables earlier detection of 

periapical radiolucencies than 

conventional radiographs; CBCT is 

significantly more accurate than periapical 

radiographs in evaluating the presence or 

absence of simultaneous periapical lesions; 

-Root resorption assessment: 

CBCT is useful in detecting small 

resorptive lesions, determining their 

location, differentiating them from other 

conditions, classifying the lesion, and 

assessing the prognosis to guide treatment; 

-Surgical endodontic treatment 

planning: interventions on molars are often 

challenging due to their proximity to 

anatomical structures such as the 

mandibular canal or maxillary sinus; 

CBCT imaging provides significant 

advantages in preoperative treatment 

planning, especially for maxillary posterior 

teeth with apical pathology; 

-Postoperative monitoring: CBCT 

allows for an objective and precise 

evaluation of root canal treatment 

prognosis, helping determine the healing 

rate of apical lesions or identifying 

endodontic failure after treatment. 

The effectiveness of CBCT has 

been demonstrated in the pre-operative 

assessment and diagnostic of the 

endodontic pathology. Mota de Almeida et 

al. (2014) reported the change of the 

therapy plan in 53% of cases when patients 

with periapical radiography were referred 

to CBCT [21]. Rodriguez et al. (2017a) 

found that CBCT impacted significantly 

the endodontic decision making among 

specialists in high difficulty cases. 

However, with exception of endodontists, 

CBCT image made the decision-making 

process for conservative treatment much 

more difficult for all categories of dental 

practitioners, while the extraction decision 

rose up [22]. Rodriguez et al. (2017b) 

reported change of initially endodontic 

treatment plan in 49,8% cases, and an 

increase up to 20% of extraction decisions 

when compared with radiographic 

examination. However, this research group 

concluded that in only a minority of cases 

the information obtained from CBCT 

influenced the radiological findings and 

the final diagnosis as they did not found 

strong evidence that CBCT improved 

diagnosis when compared to periapical 

radiographic images [23]. De-Paula Silva 

et al. (2009) found periapical radiography 

detecting apical lesions in 71% of roots, 

while CBCT scan increased their detection 

up to 84%, while apical lesions were 

histologically diagnosed in 93% cases. 

Sensitivity was 0.77 for periapical 

radiography and 0.91 for CBCT, while 

specificity was 1 for both [24]. Weissman 

et al. (2015) reported a percent of 22% 

teeth diagnosed with apical lesions by 

CBCT, undectable by periapical 

radiography [24]. However, Estrela et al. 

(2014) reported that 61.4% of the cases 

examined by SEM showed resorption 

associated with root canal infection and 

apical periodontitis, while only 23.9% 
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were detected by CBCT images [25]. Also, 

Pope et al. (2014) demonstrated that 

CBCT gives a substantial variation in 

evaluation of healthy tooth PDL space, 

19% of the cases being misdiagnosed with 

apical lesions while they were healthy, 

which can lead to an overestimation of 

disease and overdiagnosis [26].  

The value of intra-operative use of 

CBCT was demonstrated by with 

treatment of calcified canals in posterior 

teeth [27], and in detection and localisation 

of MB2 canal in maxillary posterior teeth 

molars [28]. 

The value of CBCT in post-

operative evaluation and monitoring of the 

endodontic treatment outcome was 

demonstrated by by Kruse et al. (2017) 

[29] reporting that CBCT use found 

persisting or recurrent apical periodontitis 

in more cases, leading more frequently to 

the suggestion of more invasive treatment 

procedures. Two research group concluded 

that CBCT analysis is superior to 

periapical X-ray in diagnostic accuracy of 

periapical lesions and healing of 

endodontic microsurgery [29-30]. 

However, three research groups found that 

both CBCT and periapical radiographs 

similarly evaluated healing following 

periapical surgery [31-33].  

 

Limitations of CBCT System in 

Endodontic Practice 

Some limitation reduce 

significantly proportion of the patients 

patients referred to CBCT examination, 

with one study reporting a percent of only 

4%  [21].  The spatial resolution of CBCT 

images (0.4 mm to 0.076 mm) is lower 

than conventional or digital radiographs, 

although having the advantage of being 

3D. Endodontic investigations mostly 

include small structures including the root 

canal system that denotes the necessity of 

utilizing small voxel sizes to yield optimal 

resolution for the CBCT images. 

Nevertheless, even the finest spatial 

resolution of CBCT voxels might not be 

sufficiently low to recognize small objects 

such as fractured instruments and 

complicated diagnostic events like 

incomplete vertical root fractures [34, 35]. 

In CBCT, the projection geometry makes 

up the FOV whole, and the radiation is 

dispersed in all directions and recorded on 

the pixels as a conic beam on the CT 

detector. This process does not accurately 

capture the attenuation of the object along 

a particular X-ray beam path, introducing a 

form of anatomical noise resulting from 

nonlinear X-ray attenuation. Data 

transformation algorithms can partially 

address this issue, but residual nonlinear 

attenuation contributes to variable levels of 

image degradation within both the target 

and the reference image [35].  At current, 

there is no capability of registering 

changes of radiodensity of tissue on the 

maxillofacial CBCT image while in 

endodontics, contrast resolution is 

imperative to distinguish the activity of a 

soft tissue entity of the periapical or sinus 

content. Several factors contribute to the 

limitation of contrast resolution [35]: 

-radiation scatter, which increases 

anatomical noise; 

-pronounced X-ray beam divergence 

across the detector; 

-detector imperfections, which affect 

linearity in response to X-ray exposure; 

-artifacts and image fidelity issues. 

CBCT is susceptible to artifacts 

that can compromise image accuracy. 

Artifacts may be attributed to: patient-
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related factors, scanner limitations, CBCT 

system-specific artifacts, X-ray beam 

artifacts, which result from the inherent 

polychromatic nature of the X-ray 

projection beam and lead to beam 

collimation issues. X-ray beam collimation 

can lead to two types of artifacts:  

-metal distortion artifacts (cup 

artifact) – caused by differential 

absorption;  

-dark streaks and bands between 

two dense objects.  

Common sources of artifacts 

include metal restorations, metallic posts, 

fillings, and, to some extent, dental 

implants. CBCT scanners with a limited 

field of view (FOV) may provide sharper 

images by avoiding the scanning of 

structures outside the region of interest, 

more susceptible to beam collimation 

artifacts [6, 35]. The interpretation of 

CBCT images obtained is affected by 

limitations of visualisation software 

packages regarding their tools of 

navigation and lack of adequate filters to 

overcome a range of problems brought 

about by the CBCT technology, including 

the artefacts [36].  

The quality of the diagnostics 

partly relies on image postprocessing. The 

newly developed cinematic rendering 

reconstruction method represents a recent 

development in 3D data visualization, a 

technique which derives photorealistic 3D 

images from standard CT [36]. Alos, a 

research group proposed a new software 

package (e-Vol DX, CDT- Brazil) to 

improve the process of diagnosing, 

planning and managing endodontic cases. 

This software has many advantages over 

other commercial softwares: a 

submillimeter voxel sizes with great 

resolution for both dynamic multi-plane 

imaging navigation; volume parameters 

like slice thickness and slice intervals; 

image filters for data correction and 

manipulating brightness and contrast [37]. 

A new method of modelling root canal 

endoscopy using modern cone-beam CT 

(CBCT) software was described in a series 

of clinical cases. Root canal micro-

anatomy in specific 3D volume was 

navigated using pulp cavity filter from e-

Vol DX CBCT software, and were scanned 

using root canal endoscope [38]. These 

new softwares are crucial in the 

improvement of treatment decision-

making in the management of complex 

endodontic cases and help improve the 

outcome of diagnosis and treatment [36-

38]. 

 

CBCT indices used in diagnostic of 

endodontic pathology and treatment 

monitoring 

CBCT-PAI Index. 

Estrela et al. (2008) developed 

periapical index (CBCT- PAI) useful in 

both increasing sensitivity positive 

diagnostic incidence, as well as accuracy 

diagnostic in epidemiologic studies [39]. 

CBCT-PAI can be performed to provide a 

measure of lesion size along with two 

other variables, cortical bone expansion 

and destruction, but some important 

parameters are not measured. Because 

CBCT-PAI index express morphological 

periapical bone changes and provide only 

periapical bone lesion size in mm, this 

index have limited diagnostic and 

prognostic value [40]. CBCT-PAI Index 

has been used by research group such as 

analysis of secondary apical lesions by 

correlation with tomographic, 

microbiological, and histopathological 

examens [41], comparison of periapical 
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healing after one-visit root canal treatment 

with A-PRF+ versus two-sessions with 

calcium hydroxide  [42], or comparison of 

the effectiveness of Simvastatin, 

hydroxyapatite, and platelet-rich fibrin 

(PRF) in bone regeneration of periapical 

defects [43]. 

PEES Index 

PESS and Endodontic Status Scale 

PESS, according to periapical bone lesion 

and evaluation of endodontic treatment 

quality by CBCT, were proposed to 

replace CBCT-PAI The index has the 

advantage of evaluating both periapical 

pathology with adjacent tissues, as well as 

quality of endodontic treatment assessment 

[44, 45]. This new index can overcome the 

difficulties concerning periapical 

radiography due to the properties of 2D 

images, the acquiring technique, 

morphologic variations of the roots and 

the bone density in periapical area that can 

interfere on the possibility to visualise 

periapical lesions at its early stages.  

PESS consists of two components, 

which are the Complex Periapical Index 

(COPI) and Endodontically Treated Tooth 

Index (ETTI)  [44, 45].  

COPI (Table 2) is employed for the 

radiological perception and categorisation 

of periapical bony lesions, whereas ETTI 

could be useful for the assessment of the 

endodontic treatment quality. COPI 

parameters correspond to potentially 

relevant characteristics of the periapical 

lesion: (1) size of the lesion (S), which 

may be directly related to outcomes of 

endodontic treatment results [44, 45]; (2) 

relationship between root and lesion (R), 

an important pretreatment factor, as the 

outcome of the endodontic lesion 

treatment of multi-rooted teeth is more 

difficult [46]; (3) location of bone 

destruction (D), which may be associated 

with more complex endodontic or surgical 

treatment due to the contact of the 

radiolucency with important anatomic 

structures or destruction of the cortical 

bone [47, 48]. Endodontic treatment 

outcome is influenced by several factors, 

including root canal filling length and 

homogeneity, coronal seal, and 

complications [49]. ETTI index has 4 

components (Table 3) [44, 45]:  

-length of the root canal filling (L), 

measured from the apical tip of the visible 

filling material to the radiographic root 

apex;  

-homogeneity of the root canal fillings 

(H), measuring the condensation degree of 

the filling;  

-coronal seal (CS), associated with the 

treatment outcome;  

-presence of complications/failures (CF) 

are significantly interfered with the 

prognostic.  

PESS provides more detailed 

information regarding the disease 

compared with CBCTPAI [44, 45]. 

Because PESS is a new index, it is 

proposed to be used in clinical practice 

and epidemiological studies that will 

enable research groups in the world to 

calibrate and build a combined data [44, 

45]. It is suggested that COPI peri-apical 

index characterizes prognostic predictive 

value. If apical periodontitis is extended on 

multiple roots in existence of multi rooted 

tooth, the treatment outcome may vary as 

compare to periapical lesion confined to a 

single root canal [50, 51]. When 

compared to CBCT, periapical radiography 

can easily overlook the location and 

severity of the lesions, like the destruction 
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of cortical bone or contact with the sinus or the mandibular canal [50, 51].

Table 2. Components of Complex Periapical Index (COPI)             

(adapted after [45]) 

 

Table 3. Endodontically Treated Tooth Index (ETTI)                              

(adapted after [45]) 
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Long-term studies are required to 

determine whether CBCT influences 

clinical endodontic decision-making. 

CONCLUSIONS 

The use of CBCT in endodontics is a 

powerful diagnostic tool, providing 

superior accuracy for challenging cases, 

post-treatment evaluation, and treatment 

planning. However, because of concerns 

related to radiation exposure and costs, 

digital radiography should remain the first-

line imaging tool for most endodontic 

cases due to its low radiation exposure and 

high accessibility while CBCT should be 

reserved for more complex cases, where 

additional diagnostic information is 

necessary. Additionally, CBCT plays a 

crucial role in preoperative planning for 

surgical endodontic procedures, helping to 

visualize anatomical structures with 

greater precision. CBCT is a more accurate 

imaging diagnostic method for assessing 

the healing process of periapical lesions, 

detecting roots resorption and the 

determining the success of the treatment. 

Despite digital radiography is the imaging 

modality of choice for routine follow-ups, 

where delays in healing or residual 

symptoms are encountered, a more 

sophisticated examination may be 

requested with the incorporation of CBCT. 

Recent advancements in CBCT 

technology, such as dose reduction 

protocols, imaging improvement softwares 

and AI-assisted image processing, may 

further enhance its utility while 

minimizing potential risks associated with 

radiation exposure.
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