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FREQUENCY FOR THE USE OF CBCT ANALYSIS IN DENTISTRY 
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Abstract: Cone beam computed tomography (CBCT) is a method that 

allows a three-dimensional evaluation of hard craniofacial structures 

with a lower radiation dose than classic CT. This method began to be 

used more and more frequently in dentistry. Background: The aim of the 

study was to evaluate the frequency for use of CBCT in dentistry. 

Methods: The study was addressed to dentists of various specialties 

from Oltenia region that completed an online questionnaire with 10 

questions. Data were collected regarding the physician's specialty, the 

type of interventions for which the dentist recommends CBCT, how 

necessary this investigation is considered, and how invasive it is 

considered to be. The questionnaire was launched online for a period of 

4 weeks, and dentists from the Oltenia region were invited to participate. 

The statistical analysis was carried out with the help of the Google Docs 

program, the section dedicated to forms, "Google Forms". Results: 

Young doctors chose this technology more frequently than doctors with 

more than 5 years of experience. Although implant planning is the 

primary reason for CBCT imaging in dentistry, CBCT is increasingly 

being used for other diagnostic purposes, such as periodontics and 

endodontics. In nearly 20% of cases, the primary diagnosis and/or 

treatment plan was changed following CBCT evaluation. Conclusions: 

There is an increasing trend in the use of CBCT in dentistry, especially 

by young graduates. 

Keywords: CBCT, dentistry, 3D imaging, implantology, endodontics, 

periodontology, radiological analysis, radiation. 
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1. Introduction 

Over time, the evolution of dentistry has 

been gradual and steady, leading to new 

treatment protocols that have challenged 

conventional procedures [1-9]. The recent 

explosion of digital technology, software, 

scanning and diversified materials has led to a 

major paradigm shift in all aspects of dentistry 

and slowly, artificial intelligence will enhance 

the usefulness of CBCT in dentistry [1-10]. 

Today, digital radiographs are a routine 

practice in dental clinics, and computer-aided 

virtual design is also very common: digital 

impressions, digitally manufactured dental 

prostheses and guided surgery are a reality of 

dental practice [9-15]. 

Panoramic radiography and computed 

tomography were the main elements of 

maxillofacial imaging diagnosis [11,16-20]. 

Dental cone beam computed tomography 

(CBCT) is the most important advance in oral 

radiology since panoramic radiology in the 

1950s and 1960s, and perhaps since 

Roentgen's discovery of X-rays in 1895. With 

the advent of cone beam computed 

tomography, the practice of dentistry has 

experienced a paradigm shift [21]. The 

concept of using a cone-shaped X-ray beam to 

generate three-dimensional (3D) images has 

been used successfully in vascular imaging 

since the 1980s and is also used in dentistry 

today [22]. The first CBCT unit: NewTom 

QR-DVT 9000, was initially introduced in 

Europe in 1999 [21]. CBCT has an X-ray 

source that rotates around the patient, and at 

the end of the image acquisition phase, the 

computer, through software, generates a three-

plane reconstruction, and the images are 

processed using many algorithms, including 

the reduction of metal artifacts. The final 

result of the processing is the 3D volume, but 

also the multiplanar reconstructions (MPR) 

images that can be evaluated in the three 

planes (axial, coronal and sagittal) and in any 

desired angle (360 degrees) [10,11]. 

Cone beam computed tomography 

(CBCT) is a new diagnostic tool that has 

revolutionized diagnosis and treatment 

planning in the dental field. Multiplanar 

imaging, is a novelty for the dentist, offers the 

possibility of a diagnosis in different planes 

and allows the decryption of the real 3D 

spatial relationship of various anatomical 

elements with structures in the maxillofacial 

region [10,11]. The main applicability of 

CBCT and the most widely feature used is the 

measurement function in various sectional 

plans depending on the location of the area of 

interest studied. The main advantage of CBCT 

is the rapid volumetric acquisition, superior 

spatial resolution to CT, advanced multiplanar 

reconstruction, two- and three-dimensional 

analysis of anatomical structures, highlighting 

fine submillimeter ratios between different 

anatomical structures [10,11]. CBCT is a 

more compact, faster version and emits less 

radiation than conventional computed 

tomography. Depending on the complexity of 

the processing and visualization software used 

by the CBCT manufacturer, there is a 

diversity of functions for exploring the 

acquired volume [10,11]. 

CBCT was adopted in dentistry very 

quickly due to its compact size, low cost, low 
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exposure to ionizing radiation compared to 

computed tomography and minimal distortion. 

Most CBCT equipment is easy to use with 

visualization software that contains 3D 

images, provides extensive analysis tools, and 

allows for treatment planning. The software 

allows the virtual study and the diagnostic 

process, the treatment plan and the design of 

surgical guides for surgical interventions 

(insertion of implants) [10,11].  

Current use is in the field of dental 

implantology, oral surgery, orthodontics, 

endodontics, sleep apnea, temporomandibular 

joint (TMJ) disorders, and periodontics 

[9,10,23,24]. Dentists who choose to use cone 

beam computed tomography for their patients 

assume responsibility for interpreting the 

entire volume included in the scan, not just 

the area that may be the reason for the scan 

[25]. 

The dentist's role in the identification, 

diagnosis and management of pathology seen 

on CBCT scans is to coordinate according to 

two main objectives: first, the scan is done 

specifically to evaluate a pathological 

condition of the patient, identified by history 

or examination clinically where a facial 

asymmetry can be observed and secondly, the 

scan is done to establish the treatment by 

fixed or mobilizable prosthesis with implant 

support, or by orthodontic treatments [7-9,10]. 

Even though the basic objective is to 

determine the nature of the condition and the 

type of management required, the steps the 

doctor will take will be different, with the 

goal being to preserve and improve the 

patient's health. 

The purpose of the study was to evaluate 

and determine the categories in which CBCT 

type radiological scans are used and also to 

evaluate the opportunity of its use in the 

complex and complete diagnosis of patients. 

2. Materials and method  

The study highlighted the areas of 

dentistry in which dentists frequently use the 

three-dimensional information of the CBCT 

scan and the degree of confidence that doctors 

have in using this technology. The data 

obtained in this study were corroborated and 

used to understand if the CBCT evaluation is 

a standard diagnostic and prognostic method 

in dentistry. 

The data were obtained from dentists with 

various specializations, from the region of 

Oltenia, Romania, using as an investigation 

method an online questionnaire, consisting of 

10 questions, which contained both single-

choice and multiple-choice questions. The 

questionnaire was launched for a period of 4 

weeks, and a number of 55 dentists, who were 

assured of anonymity and confidentiality of 

the research data, responded to it voluntarily. 

Information was collected such as: the 

specialty of the doctor, the type of 

interventions in which the doctor recommends 

the CBCT scan, if the CBCT evaluation 

confirmed the presence of the pathology for 

which the recommendation was made, if the 

doctor considers the CBCT scan absolutely 

necessary for his cases, if the doctor considers 

the scan CBCT is a radiologically invasive 

procedure for its patients. 
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The questionnaire was made up of the 

following questions: 

1. Are you a medical specialist? If the 

answer is yes, what specialization do you 

have? 

2. How long have you been working in a 

dental office? 

3. Is the office where you work in an 

urban or rural environment? 

4. Do you consider CBCT evaluation 

absolutely necessary for your patients' cases? 

5. What do you think you need to be able 

to evaluate a CBCT scan? 

6. When do you recommend a CBCT 

scan? 

7. What CBCT analysis software do you 

use? 

8. Did the CBCT evaluation confirm the 

presence of the pathology for which the 

recommendation was made? 

9. Do you consider the CBCT scan to be a 

radiologically invasive procedure for your 

patients? 

10. Do you use CBCT scanning to make 

surgical guides for implant therapy or other 

aesthetic procedures? 

Following the results obtained in this 

study, different graphs were made, which 

were processed statistically, and which were 

later exemplified individually, in the chapter 

dedicated to the results and discussions. The 

statistical analysis was carried out with the 

help of the Google Docs program, the section 

dedicated to the "Google Forms" forms. 

The study was approved by the Ethics 

Committee of the University of Medicine and 

Pharmacy in Craiova (Approval Number 

55/29.01.2024) and was carried out in 

accordance with the ethical principles of the 

Declaration of Helsinki (version 2013). 

3. Results 

The study involved the analysis of data 

obtained from a group of 55 dentists with 

various specializations, from Oltenia, 

Romania. Among them, 16 (29.09%) are not 

specialist, 10 (18.18%) are dentists in a 

residency program, 9 (16.36%) work as 

specialists in general dentistry, 6 (10.91%) 

specialists in orthodontics, 6 (10.91%) 

specialists in endodontics, 5 (9.09%) 

specialists in periodontology and 3 (5.46%) 

specialists in dento-alveolar surgery (Figure 1, 

Table 1). 

 
Figure 1. The specializations of the responding 

dentists. 

Regarding experience in the field of dental 

medicine, 28 (50.90%) responding doctors 

stated that they have less than 5 years of 

experience in this field, 19 (34.55%) doctors 
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have more than 5 years of experience and 8 

(14.55%) doctors have more than 10 years of 

experience. Most of the surveyed candidates 

have an activity period of less than 5 years, 

which confirms the increased prevalence of 

the adoption of CBCT technology by the new 

generations of dentists. At the opposite pole, 

the lowest percentage belongs to doctors with 

more than 10 years of experience.  

Table 1. The experience of the responding dentists. 

Specialization Number Percentage (%) 

General dentistry 9 16.36% 

Orthodontics 6 10.91% 

Endodontics 6 10.91% 

Periodontology 5 9.09% 

Dento-alveolar surgery 3 5.46% 

Dentists in a residency program 10 18.18% 

No specialization 16 29.09% 

General dentistry 9 16.36% 

 

Taking into account the environment in 

which the responding dentists work, the 

predominant number is occupied by the urban 

environment 47 (85.45%), the remaining 8 

(14.55%) working in the rural environment 

(Figure 2). Most dentists, respectively 36 

(65.46%), chose to use CBCT technology in 

some cases, 16 (29.09%) doctors stated that 

CBCT is always necessary for their patients' 

cases and only 3 (5.45%) doctors answered 

that it is not necessary (Table 2). No 

participant considered that CBCT radiography 

technology is too expensive or that it requires 

a lot of time and is not justified. 

Most dentists, respectively 36 (65.46%), 

chose to use CBCT technology in some cases, 

16 (29.09%) doctors stated that CBCT is 

always necessary for their patients' cases and 

only 3 (5.45%) doctors answered that it is not 

necessary (Table 2). No participant considered 

that CBCT radiography technology is too 

expensive or that it requires a lot of time and 

is not justified. 

 
Figure 2. Distribution of subjects according to 

residence area. 

18 doctors (32.7%) answered that they 

require a CBCT for implantology and surgical 

diagnosis and only one of the doctors does not 

recommend CBCT. Most dentists confirmed 

that CBCT is a very useful tool for diagnostic 
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confirmation (67.3%), while a third of the 

responding dentists appreciated that CBCT 

analysis conducted to a modified treatment 

plan, very important for the proper 

management of the patient. Asked if the use 

of CBCT imposes a necessary training and a 

special equipment, participating dentists 

responded that training is necessary (63%), 

but also equipment (29.6%) (Table 2). 

Table 2. Characteristics of the responding dentists. 

Characteristics Number Percentage (%) 

Experience 

≤5 years 28 50.90% 

≥5 years 19 34.55% 

≥ 10 years 8 14.55% 

Use of CBCT 

Always 16 29.09% 

Sometimes 36 65.46% 

Never 3 5.45% 

Impact of CBCT on diagnostic and treatment plan 

CBCT confirmed initial diagnostic 37 67.3% 

CBCT modified treatment plan  16 29.1% 

No additional benefit 2 3.6% 

Training necessary for CBCT use 

Training 34 63% 

Training and office equipped with CBCT 16 29.6% 

No additional resources necessary 4 7.4% 

A total of 45 (81.8%) participants chose 

the CS 3D image software (Carestream Dental 

LLC Atlanta, GA, USA), reasoning that the 

interface is easier to use compared to the 

variants on the market. 

Most participants did not consider CBCT 

to be an invasive procedure. More than half of 

the doctors in the study group answered that 

they use CBCT in the guidelines for implants. 

4. Discussions

The study showed a continued increase in

CBCT use in dentistry, especially by young 

dentists with a high acceptance of technology. 

CBCT is used more in implantology, for 

diagnostic and treatment planning, but also in 

orthodontics, dento-alveolar surgery, 

periodontology and endodontics. CS 3D 

image software is the most used by dentists in 

Oltenia, probably because of the 

recommendation made by radiology 

equipment producers. Most participants did 

not consider CBCT to be an invasive 

procedure. This result showed that most 

dentists understood that irradiation through 

CBCT radiography technology is minimally 

invasive according to the protocol of use. 
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Also, more than half of the dentists in the 

study group answered that they use CBCT in 

the creation of surgical guides for implants. 

This trend could be explained by the fact that 

most participants want to decrease possible 

intraoperative risks at the expense of 

additional costs. Almost all participants in the 

study considered CBCT as an important 

analysis for diagnostic confirmation, since in 

many cases CBCT led to a change in the 

treatment plan.  

Other studies confirm the increased share 

of users from the urban environment 

compared to those from the rural 

environment, the reason being access to the 

internet, as well as the initial equipment costs, 

these representing two objectives that are 

more accessible to dentists working in the 

urban environment [1]. 

There are mentions in many publications 

in the literature regarding CBCT imaging, 

which conferred a significant value in the 

process of diagnosis and establishment of the 

treatment plan [9-11,26]. Along with the 

clinical examination, radiological imaging is 

essential for a complete diagnosis in dentistry. 

Image analysis is often essential to confirm or 

deny clinical findings or diagnoses. According 

to most current guidelines, three-dimensional 

imaging by cone beam computed tomography 

is recommended for patients in whom the 

diagnosis would remain uncertain, or the 

treatment plan unclear [9-11,26]. 

There are few research papers published in 

the literature that describe the analysis of the 

utility of CBCT in diagnosis, assessment, 

planning and delivery of treatment. This study 

was done to improve our understanding of the 

contribution and limitations of the CBCT 

imaging modality in diagnosis and treatment 

planning by various dentistry specialties [9-

11,26].  

The largest percentage is represented by 

dentists who have been working for less than 

5 years, most of them working in the urban 

area. We found that a small number of 

dentists use the CBCT assessment in rural 

areas. The most indications being for the 

analysis of the sites necessary for the insertion 

of dental implants, the second position is 

occupied by the diagnostics for surgical 

conditions. None of the respondents checked 

the answer as an expensive and unjustified 

investigation. 

Before performing a more complex or 

long-term treatment, complementary 

examinations are necessary to avoid the risks 

and complications associated with it, the 

surveyed doctors recommend CBCT for a 

limited number of diagnoses, not as an option 

related to the patient's initial diagnosis [10]. 

Scan-detected lesions must be evaluated for 

the following characteristics: location, 

periphery and shape, internal structure, and 

the effects of the lesion on adjacent structures 

with the goal of preserving and improving the 

patient's health. It is essential that all 

anomalies are identified, and their nature 

determined [6,23]. 

CBCT can also facilitate the planning of 

surgical treatment in several ways: it is used 

to examine the precise location and extent of 

pathologies (odontogenic and non-

odontogenic tumors, cysts) of the jaws, as 
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well as osteomyelitis [27,28], it can allow a 

clinician to locate and map the structures vital 

(inferior alveolar, lingual, mental, or greater 

palatine nerves), when planning surgical 

therapies [18-20], it can be used to determine 

the number and morphology of associated 

roots and canals (both main and accessory), to 

establish working lengths, and to determine 

the type and degree of angulation of the root, 

providing a real assessment of the root present 

for obturation of the canals, but also to 

classify the source of the lesion as endodontic 

or non-endodontic, a fact that can 

significantly influence the treatment plan 

[27,29]. 

Studies performed to evaluate periodontal 

defects on human and porcine mandibles, 

using intraoral radiography, panoramic 

radiography, CT and CBCT concluded that 

3D imaging had a high accuracy in detecting 

alveolar defects [30]. 

The use of CBCT can replace surgical 

reintervention because it provides 3D images 

and measurements of the affected site, which 

is almost equivalent to direct surgical 

measurement [10]. In addition, CBCT 

provides non-overlapping images that are self-

corrected for magnification, with a practical 

1:1 measurement ratio, for morphometric 

analysis of structures and anatomical 

relationships essential to address various 

orthodontic requirements [10]. 

Rossini et al. [31] reviewed the literature 

focused on cone beam computed tomography 

(CBCT) diagnostic accuracy and effectiveness 

in detecting impacted maxillary canines and 

evaluated possible advantages in using the 

CBCT technique compared to traditional 

radiographs.  

Mota de Almeida et al. reported that in 

53% of cases (28 out of 53 cases), the therapy 

plan changed after the CBCT examination, 

especially in cases referring to the 

differentiation of pathology from normal 

anatomy [32]. 

Data has been collected, there has been a 

move to lower radiation protocols and better 

diagnostic value in high resolution protocol 

scans. Some researchers have even suggested 

that CBCT may become the first choice for 

endodontic treatment planning and outcome 

assessment, especially when new scanners 

with lower radiation doses will be used [9]. 

The published literature suggests that CBCT 

imaging is superior to 2D imaging in 

describing periapical lesions, accurately 

demonstrating the juxtaposition of the lesion 

to the maxillary sinus, the involvement of the 

sinus membrane, and the location of the lesion 

relative to the mandibular canal [10]. 

To use the software and to have the 

certainty of a correct diagnosis, most of 

dentists consider that a dedicated training is 

needed to use CBCT. By using CBCT, the 

participating doctors chose its usefulness for 

implantology interventions. According to the 

completed questionnaire, CBCT evaluations 

are most frequently recommended for 

implantology interventions. Before the 

surgical placement of dental implants, a 

thorough planning must be carried out in 

stages, analyzing: the dimensions, positions 

and axes of insertion of the implants, which 

must be established for the intervention [33]. 
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Pre-surgical assessment guidelines emphasize 

the need for an accurate assessment of bone 

volume and the location of adjacent anatomic 

structures in relation to the positioning of the 

denture-derived dental implant [33]. Imaging 

for pre-surgical dental implant planning 

should provide information to support the 

following goals: establishing the 

morphological characteristics of the residual 

alveolar ridge, includes considerations 

regarding the volume and quality of the bone. 

The vertical bone height, horizontal width and 

length of the edentulous ridge determine the 

amount of bone volume available for 

placement of the implant fixation device and 

it is necessary to maintain the available bone 

volume to determine the diameter and length 

of the implant [33]. 

Most respondents use Carestream 3D 

software. This result can be explained by the 

low cost of use as only a computer with 

average specifications is required. Standard 

imaging software allows the clinician to view 

the data in several ways: multiplanar 

reconstruction, standard axial, coronal and 

sagittal planes that can be traversed in 

reconstructed panoramic view, cross-sections 

perpendicular to the dental arch, specific 

views of of structures such as the 

temporomandibular joint and three-

dimensional (3D) volumetric renderings. 

Some programs also allow for implant 

planning and orthodontic analysis, among 

other functions. The clinician must be trained 

through training to use the features available 

in the software package being used [34]. 

The study was carried out to understand 

the importance of CBCT evaluation in order 

to make a precise diagnosis and treatment 

plan, in different dental specialties. Referral 

for CBCT imaging should always be guided 

by the pursuit of improved diagnostic 

accuracy and the prospect of an improved 

treatment plan. Ideally, indications for a 

CBCT scan should be based entirely on case-

related factors [10, 33]. 

In recent years, since the data have been 

collected, there has been a shift towards lower 

radiation protocols and better diagnostic value 

in high-resolution protocol scans. Some 

researchers have even suggested that CBCT 

may become the first choice for endodontic 

treatment planning and outcome assessment, 

especially when new scanners with lower 

radiation doses become available [28, 33]. 

Most participants did not consider CBCT 

to be an invasive procedure. At the same time, 

the studies carried out on the new CBCT 

equipment have demonstrated an emission of 

radiation that does not negatively affect the 

human body. Regarding the ALADA (as low 

as diagnostically acceptable) principle, CBCT 

has a higher radiation dose compared to other 

imaging methods. According to the FDI 

policy statement, all reasonable means should 

be used to reduce radiation exposures without 

compromising diagnosis [27, 33]. For CBCT 

machines, a review by Ludlow et al. estimated 

effective doses of 13–769 mSv for large or 

medium FOVs and 7–521 mSv for small 

FOVs, depending on the machine and 

acquisition protocols used [35]. 
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5. Conclusions

Although the radiation dose is 

significantly higher than in the case of two-

dimensional radiographs, there is a tendency 

to increase the use of CBCT with the progress 

of years among dentists. Although implant 

planning is the primary reason for CBCT 

imaging in dentistry, it is also increasingly 

used for various other diagnostic and 

treatment planning purposes. In many cases, 

the primary diagnosis and/or treatment plan 

was modified following CBCT evaluation, 

highlighting the important role of CBCT in 

diagnosis and treatment by various dental 

specialties. In the future, when the radiation 

dose of CBCT decreases to similar values of 

2-D imaging, it may be the imaging technique

of choice in dentistry.
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