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Abstract

Obijectives: The aim of our study was to analyse the utility of the CBCT
systems among the dental residents form the Dental University of Targu-
Mures.
Material and methods: We conducted an anonymous survey using a
questionnaire that included 11 questions. All the 55 participants from all dental
specialties studied at the Dental University Center Targu-Mures. The
completed questionnaires were collected the results were evaluated and
statistically analyzed using chi-square test.
Results: Most residents have learnt about the CBCT during the university
studied by participating at different radio-imagistic courses outside the
curriculum. Only 33 (60%) residents recommend daily a CBCT for supporting
their diagnosis most of them being oral surgeons and 7 (12.72%) of them
occasionally recommend between 1 and 5 CBCTs a month.
Conclusions: The CBCT system used as an imagistic evaluation in all dental
specialties is essential and the advantages can be found in the accuracy of
establishing a correct diagnosis, creating a treatment plan and results
evaluation.
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Introduction

In the late 21st century it become well-known that the CBCT (Cone
Beam Computed Tomography) system is essential in the radiological
evaluation in many dental cases. It has a radiation dose lower than the CT
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(Computed Tomography) scan but it is comparable with the radiation dose
obtained in a series of retro alveolar x-rays (radiography) for the whole dental
situation or an OPT (panoramic x-ray) (Falk H et al 1986, Shao MY et al
2009). This new imagistic system is ergonomical, it has a reduced size and
offers the possibility of obtaining multiple radiographic images at a high
resolution for the whole craniofacial anatomical structures (J Endod 2015).

The two-dimensional (2D) image interpretation offered by
conventional radiography (retro alveolar radiography, panoramic radiography,
bite-wing), it can be difficult and sometimes erroneous. The correct dental
diagnosis can be misled by the superimposition of the anatomical structures.
These obstacles can be overcome by using the CBCT system for the radio-
imagistic assessment in most dental cases (Matherne RP et al 2008, Shekhar
V et al 2013).

CBCT is a technology that uses a modern and recent X-ray source on
a rotating arm and a detector which is fixed. During rotation is achieved a high
number of sequential images between 150 and 600 for the investigated
anatomical structure. CT technique uses X-rays in a different way than CBCT
and it needs more sequence images for the 3D rebuild which has a lower
quality then CBCT’s 3D reconstruction. CBCT system performs only a single
rotation sequence which is sufficient in collecting data for reconstructing the
final 3D image compared to 2D images like retro alveolar x-rays that needs a
separate scan every time (Patel S 2012, Durack C et al 2012).

The CBCT system was initially dedicated for angiography, but due to
the great information and all data offered for all anatomical structures and the
possibility of the maxillofacial reconstruction it was introduces in dentistry.
Nowadays, the CBCT technology is rapidly advancing using higher resolution
and allowing its use in implantology, orthodontics, dental surgery,
periodontology, endodontics, maxillofacial surgery not least in oral pathology
(Li G 2013, Arnheiter C et al 2006).

Material and methods

To have access to the dental resident doctor’s information about CBCT
we conducted an anonymous survey using a questionnaire. All the dental
residents studied at the Dental University Center from Targu-Mures and
agreed to participate.

The study protocol was reviewed by the Ethics Committee of the
University of Medicine and Pharmacy form Targu-Mures. A total of 55 dental
residents from all specialties, endodontics, surgery, prosthetics, periodontics
and orthodontics participated in the study and answered the questionnaire
which included 11 questions. The completed questionnaires were collected the
results were evaluated and statistically analyzed using chi-square test.
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Results

From all 55 dentists who agreed to participate to our study 15 (27.27%)
are endodontists, 16 (29.09%) are surgeons, 11 (20%) are orthodontists, 7
(12.72%) prosthetists and 6 (10.9) periodontists (fig.1) and only 28 of them
(50.90%) have learnt about the CBCT during the university studied by
participating at different imagistic courses outside the curriculum. Only 33
(60%) residents use the CBCT of supporting the diagnosis daily
recommending more than 10 CBCTs a month and 7 (12.72%) of them
occasionally recommending between 1 and 5 CBCTs a month.

55 dental residents

= Endodoncy Prosthetics Periodontology
Orthodontics = Surgery

Fig.1 Dental specialties of all participants to the study.

Although the use of the CBCT is low despite the quantum of data
offered but 2D imagistic is highly used among all young dental residents

(fig.2).

OPT | Retro alveolar | Cephalogram | Bite-wing | TMJ x-ray
X-ray X-ray
Endodontists 5 >10 0 5 0
Prosthetists >10 5 0 >10 0
Periodontists >10 >10 0 5 0
Orthodontists >10 >10 >10 5 0
Dental surgeons >10 >10 0 5 >10

Fig.2 Number of conventional x-ray used a month by all dental residents.

In the assessment of post treatment situation CBCT is used by 16
residents (29.09%), and occasionally by 11 (20%) and only the dental
surgeons interpret the images alone, the rest rely on the radiological specialist
interpretation and rarely they have the chance of comparing CBCT images
with conventional 2D x-rays, between 1 to 5 in 20% cases. Endodontists
frequently use CBCT in persistent apical pathology, retreating incorrect root
canal fillings, surgeons for third molar extraction and implantology and
periodontists for the evaluation of the alveolar bone resorption. They all
consider a CBCT course during your university studies very useful.
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Discussion

Radiology has experienced a remarkable evolution and important
changes in recent years with the appearance of numerous advanced ways of
imaging that convert the technically two-dimensional images into tri-
dimensional images of life (Ludlow JB 2008). These new imagistic systems
offer the possibility of an exact interpretation of the medical pathology and
give enough information for an accurate diagnosis (Moshiri M et al 2007).

CBCT finds its applications in almost all fields of dentistry and is one
of the most widely accepted imaging systems in the present (Parashar V et al
2012, Shetty SR et al 2016). Due to its recent discovery as an imaging
modality, little is known about the interpretation of images using different
software. The ability to develop and to improve the software is unlimited due
and advanced level of knowledge in terms of understanding how the CBCT
works (Dula K et al 2014, Alamri HM et al 2012). Therefore, the current study
was conducted to assess knowledge of CBCT and its use among young
resident doctors who graduated from the Dental University form Targu-Mures.

In our study we found that most of the respondents felt a need for new
courses about CBCT scanner and the need for help in the diagnosis and
treatment planning for the future. Moreover, a CBCT scanner can be helpful
in educational institutions for training practice. We also found that most of the
residents have not used or recommended CBCT for diagnostic purposes and
only a few interpret the images independent. This can be attributed to
unavailability of a CBCT’s curriculum during the university studies because
of the recent introduced imagistic evaluation. Most of the physicians included
in our study felt they needed a scanner CBCT in the university and they
suggested the importance of becoming familiar with handling scanner and
interpret multiple images, rather than to have only theoretical knowledge.

It was observed in our study that almost all resident doctors felt it
needed a of using CBCT in their daily practice, and they participated at
different postgraduate courses about CBCT. Limited use of CBCT as shown
in our study in order to track nerve fracture cases, implant placement,
pathology sinus cysts and tumors, pathologies of the temporomandibular joint
could be attributed to the lack of CBCT systems in our university. In this study
we found that most of the participants were unsure about radiation exposure
compared to other imaging modalities. Moreover, most respondents do not
indicate a CBCT more than 10 per month and they prefer the conventional x-
rays and rarely use CBCT for the assessment of the post treatment situation.
They use the interpretation offered by the radiology specialist, and rarely
encountered the situation of comparing the CBCT images with retro alveolar
Or panoramic x-rays.

In Endodontics all treatments are based on correct identification of the
exact tooth structure, roots and root canals, and 2D radiography often provide
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inaccurate information because of superimposition of the anatomical
structures and hiding vital details (Mozzo P et al 1998, Brian JN 2007). These
details are essential in treating cases like obliterated root canals and the
success depends on being able to access the apex. We support the conclusions
of the authors that the CBCT is superior for detecting and evaluating all
pathological lesions that can be discovered in an early stage and a higher rate
of perfect treatment (Kamburoglu K et al 2011, Parashar V et al 2012).

Conclusion

The poor knowledge about the benefits of the CBCT system because
of insufficient academic curriculum, among young doctors and residents, has
reduced its practical application. By increasing the number of continuing
education programs, the CBCT applicability can be sustained and may
improve general dental practice for all specialties.

Including the study of the CBCT imaging as a potential imagistic
investigation in dental education is essential and the advantage can be found
in the accuracy and reliability of treatment planning using 3D imaging and in
the results evaluation.
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Questionnaire

1.What is your specialty as a dentist?

a. Dental surgery b. Periodontology ~ c¢. Endodontics

d. Orthodontics  e. Prosthetic

2. Did you study the CBCT system as a radio-imagistic evaluation in dentistry
during your university studies?

a. Yes b. No

3. Do you use CBCT in you daily practice for establishing the diagnosis?

a. Yes b. No c. Occasionally

4. How many indications for CBCT a month do you recommend?

a.0 b. 1-5 c. 6-10 d.>10

5. How many conventional X-rays a month do you use (panoramic, bite-wing,
retro alveolar periapical X-ray, lateral cephalogram)?

a.0 b.1-5 c. 6-10 d.>10

6. On an average, how many times did you have to compare CBCT with the
conventional X-rays?

a.0 b. 1-5 c. 6-10 d.>10

7. Do you use CBCT for the assessment of the post treatment situation?

a. Yes b. No c. Occasionally

8. Do you interpret the CBCT images alone?

a. Yes b. No, I rely on the radiological specialist interpretation

9. Please write the most frequent case in which you indicate the CBCT.

10. Please indicate with “x” mark the correct dose of radiation in these
different types of X-rays:

X-Ray type Radiation dose
5-7uS 3-11uS 30-80uS 20-30uS 18-135uS

Bite Wing
Retro alveolar periapical X-ray
TMJ X-ray
CBCT
Panoramic X-ray (OPT)
Lateral/frontal cephalogram

11. Do you consider a CBCT course during your university studies useful?
a. Yes b. No

38



