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Abstract

Aim and objectives: To determine the role of Cone Beam Computed Tomography in
Keywords: Cone beam general dental practice and to study the response of the general dental practitioners
computed tomography, regarding the utility and versatility of CBCT.
dental education, Methodology: Following a pilot study, a self-structured questionnaire comprising of
knowledge, attitude, 20 questions was given to 200 general dental practitioners in Chennai. Each
radiology, cross sectional questionnaire was collected in a ballet box and was individually evaluated.
imaging, questionnaire, Statistical analysis: Cronbach’s alpha coefficient, T test and Chi-Square were

radiation, utility, versatility — performed.

Results: Males were predominant within the age group of 20-30yrs with >5yrs of
experience. 57.5% of dental practice belongs to middle class, followed by 23.5% and
19% in upper class and lower class group respectively. On asking for request for
CBCT, 58.5% participants request for a CBCT in their practice and among them 23%
request for implants and impactions cases. 42% of dentists have difficulty in
interpreting a CBCT image. 33% of the participants agreed that CBCT gives 3D
reconstructive images and has got excellent hard tissue resolution, hence very
accurate and reliable in dental diagnosis. 79% of the participants have not attended
any training programs on CBCT. 100% of the participants were willing to update
their knowledge, attend seminars and workshops on CBCT if provided with
opportunities.

Conclusion: In the present study, majority of the participants believed that CBCT is a
useful diagnostic tool in dentistry and research. Regular continuing education
programs, workshops, meetings and seminars are required to update dentists’
knowledge on CBCT.

Introduction

Cone beam computed tomography (CBCT) is a 3D imaging modality that hasrecently become very useful for dent
maxillofacial imaging. On comparing with the conventional CT, CBCT units are cost effective, requires less space,
have rapid scan time, can limit the beam to head and neck region, reduced radiation, have interactive display modes
and multiplanar reformation, making them more suitable for use in dental practices. (1,2) Drawbacks of CBCT
includes beam hardening, artifacts from dental materials and very poor soft-tissue resolution.(2)

CBCT is so versatile that it has its own indications in almost all the specialities of dentistry which includes,
evaluation of dental caries and periodontitis, examination of teeth and facial structures for orthodontic treatment
planning, angulation and orientation of third molar in three orthogonal planes (axial, sagittal, coronal), evaluation of
the proximity of mandibular third molar teeth to the mandibular canal prior to extraction, evaluation of osseous
degenerative changes of TMJ, evaluation of teeth and bone for signs of fractures, infection, cysts and tumours, and
of course emerging into the field of dental implants.(3)

It is also a cause for concern that there is absolutely no literature of any sort reported form the Indian sub-continent
where thousands of implants and impactions are being done every year, regarding the utility of CBCT in general
dental practice. Hence we thought it is prudent to conduct a survey to gauge the role of CBCT in general dental
practice and also regarding its utility and versatility.
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Methodology

The study was designed at the department of Oral Medicine and Radiology, SRM dental college, Ramapuram,
Chennai and was approved by the Institutional ethical committee board. Initially a pilot survey was conducted with
three questions and was distributed to 30 practicing dentist’s in Chennai, which included an awareness question on
CBCT, to expand CBCT and how did they come to know about CBCT. Based on the responses, the questionnaire
was further elaborated by the study investigator. Sample size was calculated with 95% confidence interval and an
error rate of +/-5% determining the need to include 200 participants in the study. Only BDS doctors practising in
Chennai were included in the study. MDS doctors, dentist’s attached to study institutions and participants those who
were not willing to participate were excluded from the study. A self-structured questionnaire of 20 questions was
prepared using model questions from the literature. (Figure 1)
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It was then sealed in a cover and given to 200 practicing BDS dentists in Chennai and were given 20 minutes of
sufficient time to fill up individually in the absence of the investigator. Each answered questionnaire was again
sealed and collected by the study investigator in a ballot box. Participants were not aware of the number of
questionnaires already present in the box. After compiling the responses, data was subjected to statistical analysis
using SPSS software.

Statistical analysis

Cronbach’s alpha coefficient was performed to assess the reliability of the questionnaire. The internal consistency
was found out to be 0.889, inferring Good — Excellent reliability. T test was used to compare the means and Chi
square test was performed for association between the variables

Results

Among the 30 dental practitioners in the pilot survey, 94% of them were aware of Cone beam computed
tomography. Out of the 94%, 34% of the participants came to know about CBCT from their undergraduate lecture
classes, 13% were aware after attending seminars, 5% through trauma case referrals, 19% from dental trade
fair/expo conducted every year and 23% came to know through their respective dental specialists visiting their
clinic.

In the present study, the gender predominance, percentage of participants in different age group (years)and
percentage of participants with their experience (years) are illustrated in Fig 2,3 and 4 respectively.
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On asking for the predominant patient group in their respective practices, 57.5% belonged to middle class, followed
by 23.5% and 19% in upper class and lower class group respectively. On asking for request for CBCT, 58.5%
participants answered yes and 41.5% participants answered no; and among the positive response, requesting CBCT
for implants and impactions were the highest, both approximately accounting for 23%. The various responses for not
prescribing CBCT included, non-availability of the facility at the close proximity, satisfying with the conventional
imaging modality, difficulty in interpreting the images and cost, accounting for 17%,39%,42% and 2% respectively.
33% of the participants agreed that CBCT gives 3D reconstructive images and has got excellent hard tissue
resolution, hence very accurate and reliable in dental diagnosis. 30% of the participants believed that images of
CBCT were easy to store and interpret than that of CT. The following were the responses regarding the future of
CBCT; in all areas of dentistry, for selected dental applications only and CBCT will not be commonly used in
routine dental practice, each accounting for 42.5%, 33.5% and 13.5% respectively. 79% of the participants have not
attended any training programs on CBCT. 100% of the participants were willing to update their knowledge, attend
seminars and workshops on CBCT if provided with opportunities.

Discussion

In the past, there were several studies focussing on dental practitioner’s knowledge about dental radiology digital
systems and radiation protection. (3-6) The literature includes one study that evaluates the effectiveness of web-
based instructions in the interpretation of anatomy using CBCT images. (7) Little information appears in the
literature regarding dental practitioner’s knowledge and attitudes about CBCT.

The present study used a questionnaire to gauge the level of knowledge, utility and versatility of CBCT among
general dental practitioners. The questionnaire was developed with the guidance from previous studies. (8,9) Our
study is first of its kind in the Indian subcontinent, starting from the sample size determination; simple random
sampling of general dental practitioners, a questionnaire was used and not a proforma to reduce the bias; as the
proforma ease more communication between the study investigator and the study participant, single page of 20
questions, with validation of the questionnaire to determine the internal consistency and appropriate statistical
analysis of the data obtained. In this context, this study is an important addition to the existing literature.

Conventional imaging like a panoramic view (OPG), provides an excellent general overview of the dentition and the
jaws at a low cost and dose while compared to the cross sectional imaging and it is available widely. But, they have
certain inherent limitations like distortions in the horizontal plane, magnification in the vertical plane, two
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dimensional representation of a three dimensional entity, important anatomical structures like the Inferior alveolar
canal being not well appreciated, superimposition of images closer to the lingual cortex at a higher level, the
numerous airway shadows, ghost images and soft tissue shadows, all of which can adversely affect treatment
planning. (10)

All the practitioners in our study have mentioned cost with other factors like radiation dose, non-availability at the
close proximity and difficulty in interpreting the images. The costs involved in cross-sectional imaging may add
burden causing practitioner’s to forego cross-sectional imaging techniques and rely more on their clinical acumen
and expertise. According to the study by Sakakura et al, 3 dentist’s (1%) considered radiation dose to influence their
prescription (11). CBCT scanning delivers an effective dose approximately 50 to 100 times less than the radiation
dose delivered during conventional CT. (12) All radiographic imaging must be dealt with exposure to x ray radiation
“as low as reasonably achievable” (ALARA), to avoid unwanted complication and maximize treatment outcomes.
But, definitely the lowest dose possible should not be achieved at the cost of poor diagnostic information. This
would also lead to practitioners requesting a repeat radiographic examination increasing the cumulative irradiation
to the patient. Hence, the non-availability of the cross sectional imaging modality, coupled with the dentist’s
familiarity with assessment of an OPG image and lack of knowledge about cross-sectional imaging and its cost ,
may all be the factors contributing to the poor utility of cross sectional imaging.

In India similar to other countries the interpretation of CBCT images is done by specialist oral and maxillofacial
radiologist who also specialises in oral medicine. These specialists are few in number and the general dentist is not
trained to interpret cross-sectional images which maybe a cause for the reduced number of referrals. Small changes
in the dental education curriculum can change all that. This is already being implemented in the curriculum
prescribed by the Dental Council of India where maxillofacial radiology is being taught at the undergraduate level
itself. In our study, 23% of the practitioners prescribe CBCT for implant cases. The use of CBCT in implant imaging
seems to be very promising however there is a need for more research on the efficacy of CBCT in assessment of the
implant site. Currently there has not been any large scale standardised trials involving CBCT use and implant
success or failure anywhere in literature and would be a good avenue to direct further research. Our study has shown
similar results as that of Beason and Brooks Sakakura et.al, McCrea and Shelley et.al where the majority of the
dentists are satisfied with the conventional imaging modality- OPG based on broad coverage, cost and availability.
(11,13,14) 100% of our participants felt CBCT is a useful diagnostic tool in dentistry and are willing to attend
seminars and other related programs to update their knowledge on cross sectional imaging if provided with
opportunities which was similar to the study by Balabaskaran K et al (15).

We feel there is a need to develop a broad evidence based criteria for radiographic prescription and this has to be
introduced in the current dental school curriculum throughout the world. For this to be possible, data from different
regions of the world regarding awareness and utility practices must be collated and all the professional bodies
located around the world, have to collaborate to put forward a consensus paper establishing guidelines for
radiographic prescription.

Theoretical lessons on CBCT have only recently been included in the dental school curriculum. Considering the fact
that there are less than 30 CBCT units available throughout Chennai, it is not surprising that CBCT education
remains limited to theoretical instruction (by comparison, 3000 CBCT units have been purchased in the USA and
800 in Germany.(16) Our study highlights the difficulties of acquiring knowledge about a system without practical
experience. The lack of CBCT units at institutions seems to have played a significant role in the awareness.

Conclusion

CBCT is one of the most significant new developments in modern dentistry. It has an important role in the diagnosis
of oral and maxillofacial pathologies with reduction in radiation dose. This study focussed on the awareness,
versatility and utility of cone beam computed beam tomography in general dental practitioners in Chennai. Thus by
creating awareness and imparting knowledge to new clinicians about the use of advanced imaging modalities, it will
be highly possible to improve the quality of treatment delivered to the patient. There is an urgent need to organize
regular continuing education programmes, post graduate education courses, meetings and seminars to update
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dentists’ knowledge about CBCT and it should be included into dental radiology curriculum with sufficient practical
experience. Dental practitioners should prescribe CBCT imaging only when they expect that diagnostic yield will
benefit patient care, enhance patient safetyor improve clinical outcomes significantly.
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