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Abstract: CBCT (Cone-beam computed tomography) is used for diagnosis, planning of treatment,
and research. However, there are doubts and opinions regarding the use of CBCT for children
and in pediatric dentistry. The knowledge about using this technique for pediatric patients is not
clear to the dentists and some dental situations are still debated, therefore this study was done to
understand the awareness and knowledge among dental practitioners and students across Saudi
Arabia. A cross-sectional and descriptive survey was done on 464 dental practitioners and students,
and 21 questions were put forward to assess the knowledge and awareness. All questions were then
critically analyzed individually and descriptively concluded with appropriate references. Our study
revealed that still very few dental practitioners are aware about the latest advances and use of this
technique in pediatric dentistry, and more awareness needs to be created.

Keywords: CBCT (cone-bam computed tomography); DRI (digital radiological imaging); pediatric
dentistry; SEDENTEXCT guidelines; 3D imaging; MSCT (multi slice computer tomography)

1. Introduction

With the implementation of a new technology, cost as well as risks are considered
along with the benefits of change in the imaging technique. CT (Computed tomography)
was developed in the 1900s, but it was expensive and exposed the subject to a lot of ra-
diation, and thereby it was applied only in specific conditions such as severe anomalies.
With CBCT (Cone-Beam Computed Tomography) came the advantages of low-cost and
low radiation exposure, and it represents the best in 3-dimensional imaging for dental
application. CBCT has a vast range of uses and applications; however, its use in pediatric
dentistry is still questionable [1]. The most commonly used radiographic examination
for pediatric patients is dental radiographs [2]. Dental radiology is of great help in the
oral examination of infants and children along with adolescents and differentially abled
children. They help in diagnosing oral disease and maxillofacial defects. The main reason
for doing radiographic examination in children is detecting caries, injuries of the dental and
maxillofacial region, developmental tooth anomalies and other pathological conditions of
the oral region. However, the risks associated with it should never be neglected. Guidelines
are present to avoid unnecessary radiation exposure. DRI (Digital radiological imaging)
reduces the radiation dosage because less exposure time is required to obtain the image [3].
CBCT has also been used to analyze resorption related to an unerupted tooth and determine
bony pathoses [4]. CBCT gives a very high diagnostic quality. It uses volumetric tomog-
raphy and gives a 3-dimensional image. It gives a higher radiation exposure to patients
than the traditional techniques, but the exposure is less than CT medical tomography. The
advantage of CBCT is that it gives more information and more correct evaluation [5]. CBCT
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typically has a radiation exposure of greater than that used for conventional radiographs.
This is of concern in children. This has increased efforts on dose adjustment and justifying
the use of CBCT in the pediatric field [6,7]. CBCT needs only a single scan for capturing the
data, thus the time required is less (less than 30 sec) when compared to the conventional
CT [8]. There has been a rapid increase in the number of children getting dental treatment
in the past decade. Up until a few years back, IOPAR (periapical radiographs) and OPG
(panoramic radiographs) were generally used for the diagnosis of dental problems. These
techniques created a 2D representation that was difficult to use for diagnoses as well as
treatment planning. Thus, 3D modalities were introduced which have been used popularly
in dentistry, but many skeptics of its application in children remain [9]. This study was
done with the assumption that dental practitioners as well as students still have a lot of
doubts on the use of CBCT for children, as very few pediatric cases are being referred
for CBCT.

2. Materials and Methods

This observational, cross-sectional study was done in Saudi Arabia by using a ques-
tionnaire along with a consent form attached to it. This study has been done in accordance
with the World Medical Association Declaration of Helsinki. At a 95 percent confidence
interval, 5 percent margin of error, and taking a prevalence of 50 percent and finite popula-
tion of 100,000, the sample size was estimated to be 383. Taking a 20 percent dropout rate,
the total sample size was increased to 464. A pilot study that included 50 questionnaires
was distributed to dental practitioners via WhatsApp before the main study to assess the
validity of the questions. Moreover, after testing the questionnaire for its validity and
applicability, it was then sent to the dental practitioners and dental students within the age
group of 18 to 60 years by WhatsApp and e-mail after obtaining ethical approval from the
Institutional Review Board of Majmaah University for Research Ethics committee (MUREC)
(HA-01-R-088) MUREC-Nov.11/COM-2021/11-3. After the participants gave consent, they
responded to a set of 21 questions. The data collection was done from 464 dentists of
Saudi Arabia from May 2021 to August 2021. The data for the present study were analyzed
using the SPSS statistical software Version 19.0. The descriptive statistics included mean,
standard deviation and frequency. The level of significance for the present study was fixed
at 5%. Chi Square test was used for the inferential statistics.

3. Results

The knowledge regarding CBCT was assessed by a set of questions (Q1 to Q16) with
options No, Yes and Don’t know (Table 1).

Table 1. Knowledge regarding CBCT.

Questions No Yes Don’t
Know/Maybe p Value Significance

(1) Do you have knowledge about the use
of CBCT 271 (58.4%) 193 (41.6%) 0.001 Significant

(2) Do you believe CBCT is safe to be used
in children 237 (51.1%) 117 (25.2%) 110 (23.7%) 0.001 Significant

(3) Should we use CBCT on all the children
visiting a pediatric clinic? 356 (76.8%) 74 (15.9%) 34 (7.3%) 0.001 Significant

(4) Have you referred pediatric patients in the last
1 year for CBCT ? 310 (66.8%) 154 (33.2%) 0.001 Significant
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Table 1. Cont.

Questions No Yes Don’t
Know/Maybe p Value Significance

(5) Are you aware that the time required for CBCT
scanning is less than conventional CT ?

152
(32.80%)

302
(65.10%) 10 (2.20%) 0.001 Significant

(6) Are you aware that CBCT can be used to
detect dental infections or abscesses at an
earlier stage as compared to the periapical
radiographs

97 (20.9%) 178 (38.4%) 189 (40.7%) 0.001 Significant

(7) Is CBCT a better diagnostic aid than
radiographs and RVG for detecting
supernumerary teeth in children?

87 (18.8%) 186 (40.1%) 191 (41.2%) 0.001 Significant

(8) Are you aware that CBCT can be used in
pediatric patients having malocclusions and
craniofacial anomalies?

28 (6%) 192 (41.4%) 244 (52.6%) 0.001 Significant

(9) Are you aware that CBCT can be used for
detecting salivary stones? 13 (2.8%) 227 (48.9%) 224 (48.3%) 0.001 Significant

(10) Are you aware that CBCT can be used in
pediatric patients having cleft lip and palate? 81 (17.5%) 196 (42.2%) 187 (40.3%) 0.001 Significant

(11) Are you aware that CBCT can be used in
pediatric patients for correct determination of
the position of the un erupted teeth, especially
for maxillary canines?

63 (13.6) 168 (36.2%) 233 (50.2%) 0.001 Significant

(12) Do you know about SEDENTEXCT
international guidelines used for CBCT? 355 (76.5) 109 (23.5%) 0.001 Significant

(13) Do you believe that CBCT should be preferred
for 3D imaging in dentistry? 107 (23.1%) 206 (44.4%) 151 (32.5%) 0.001 Significant

(14) Should CBCT be used before planning to give
dental implant in our young patients? 21 (4.5%) 218 (47.0%) 225 (48.5%) 0.001 Significant

(15) Do you know about MSCT (multislice
computer tomography)? 348 (75.0%) 116 (25.0%) 0.001 Significant

(16) Do you believe that you should get a CBCT
machine in your clinic/hospital? 33 (7.1%) 203 (43.8%) 228 (49.1%) 0.001 Significant

The choice of diagnostic method by the dentists was analyzed by (Q17–21; Table 2).
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Table 2. Choice of diagnostic methods.

Questions IOPAR/Lat
Ceph OPG CT CBCT All p Value

(17) Which of the following technique
will you prefer for analyzing root
resorption and root fracture?

143 (30.8%) 86 (18.5%) 47(10.10%) 121 (26.1%) 67(14.40%) 0.001 (Sig)

(18) Which of the following technique is
best for analyzing dental trauma 155 (33.4%) 107 (23.1%) 30 (6.5%) 141 (30.4%) 31 (6.7%) 0.001 (Sig)

(19) Which technique is the best for
analyzing the Periodontal status 147 (31.7%) 51(11.0%) 68 (14.7%) 131 (28.2%) 67 (14.4%) 0.001 (Sig)

Question Lateral Ceph OPG CT CBCT

(20) Which technique should be used for
analyzing the airway space 142 (30.6%) 127 (27.4%) 34 (7.3%) 132 (28.4%) 29 (6.2%) 0.001 (Sig)

Question MSCT CT CBCT All

(21) Which technique has the least
radiation exposure? 110 (23.7%) 81 (17.5%) 179

(38.6%) 94 (20.3%) 0.001 (Sig)

Mean Knowledge score regarding CBCT was calibrated (Table 3).
In the present study, knowledge and attitude of the subjects regarding the use of

CBCT was assessed. Over two-fifths (41.6%) of the study’s subjects had knowledge about
the use of CBCT. Only 25.2% believed CBCT to be safe for use in children, 76.8% did not
recommend the use of CBCT for all the children visiting pediatric clinic and 66.8% had
recommended no pediatric patients for CBCT in the last year. However, 65.10% were
aware that the time required for CBCT scanning is less than conventional CT, 38.4% were
aware that CBCT can be used to detect dental infections or abscesses at an earlier stage as
compared to the periapical radiographs, 40.1% were of view that CBCT a better diagnostic
aid than radiographs and RVG for detecting supernumerary teeth in children, 41.4% were
aware that CBCT can be used in pediatric patients having malocclusions and craniofacial
anomalies, 48.9% were aware that CBCT can be used for detecting salivary stones, 42.20%
were aware that CBCT can be used in pediatric patients having cleft lip and palate, 48.9%
were aware that CBCT can be used in pediatric patients for correct determination of the
position of the un erupted teeth, especially for maxillary canines, 76.5% did not know about
the about SEDENTEXCT international guidelines used for CBCT and 44.4% believed that
CBCT should be preferred for 3D imaging in dentistry.

Only 26.1% preferred CBCT for analyzing root resorption and root fracture, whereas
30.8% still believed in the use of IOPAR. Only 30.4% believed that the CBCT technique is
best for analyzing dental trauma, and 30.6% believed lateral CEPH to be best for analyzing
airway space. Only 28.2% believed CBCT to be best for analyzing the periodontal status,
whereas 31.7% still believed in the use of IOPAR
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Table 3. Mean Knowledge score regarding CBCT.

Minimum Maximum Mean Std. Deviation

(1) Do you have knowledge about the use of CBCT 0.00 1.00 0.4159 0.493

(2) Do you believe CBCT is safe to be used in children 0.00 1.00 0.3305 0.471

(3) Should we use CBCT on all the children visiting a pediatric clinic? 0.00 1.00 0.1721 0.377

(4) Have you referred pediatric patients in the last 1 year for CBCT? 0.00 1.00 0.3319 0.471

(5) Are you aware that the time required for CBCT scanning is less than
conventional CT? 0.00 1.00 0.6652 0.472

(6) Are you aware that CBCT can be used to detect dental infections or
abscesses at an earlier stage as compared to the periapical radiographs 0.00 1.00 0.6473 0.478

(7) Is CBCT a better diagnostic aid than radiographs and RVG for
detecting supernumerary teeth in children? 0.00 1.00 0.6813 0.466

(8) Are you aware that CBCT can be used in pediatric patients having
malocclusions and craniofacial anomalies? 0.00 1.00 0.8727 0.334

(9) Are you aware that CBCT can be used for detecting salivary stones? 0.00 1.00 0.9458 0.226

(10) Are you aware that CBCT can be used in pediatric patients having
cleft lip and palate? 0.00 1.00 0.7076 0.455

(11) Are you aware that CBCT can be used in pediatric patients for correct
determination of the position of the un erupted teeth, especially for
maxillary canines?

0.00 1.00 0.7273 0.446

(12) Do you know about SEDENTEXCT international guidelines used
for CBCT? 0.00 1.00 0.2349 0.424

(13) Do you believe that CBCT should be preferred for 3D imaging
in dentistry? 0.00 1.00 0.6581 0.475

(14) Should CBCT be used before planning to give dental implant in our
young patients? 0.00 1.00 0.9121 0.283

(15) Do you know about MSCT (multislice computer tomography)? 0.00 1.00 0.2500 0.433

(16) Do you believe that you should get a CBCT machine in your
clinic/hospital? 0.00 1.00 0.8602 0.347

4. Discussion

Studies have measured radiation doses of CBCT for patients. It was observed that
by changing the field of view (FOV), tube voltage (kV) and tube current (mA) that the
radiation dose that is delivered can be changed. [5] The main advantage of the use of
CBCT in children is that it has less scanning time, reduced dosage and is less complicated,
decreasing anxiety. Images obtained are highly magnified along with less distortion. CBCT
has higher radiation exposure compared to IOPAR, however the dose reduction is less
and in between 96% and 51% as compared with conventional CT [10]. Excess radiation
exposure is not good in children due to the rapid growth of tissues and the associated
higher chance of DNA (deoxyribonucleic acid) damage [11]. CBCT has better diagnostic
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value than CT [12]. In our study, the majority of dentists were aware that the time required
for CBCT scanning is less than conventional CT.

For children, a dentist should not expose them to unwanted radiation. Earning money
should never be the reason for exposing children to radiation. They should follow three
principles: Number one is the “justification principle”, and according to it, radiographs
should be indicated only when there is no way left of getting the relevant information. If the
patient is unable to cooperate, radiographs should not be taken. Second is the “limitation
principle”, which states that the dentists’ should follow the ALARA principle and keep
the radiation dose as low as reasonably achievable. The third principle is “optimization
principle”, and according to it, the dentist should try to achieve the best radiographic
images using the above two principles [13,14]. Reduction in the radiation dose for CBCT
can be obtained while taking a good quality image. The reduction in the FOV (Field of view)
is the most effective way for dose reduction and is a significant way of optimization [15].
According to SEDENTEXCT guidelines, it is difficult to differentiate between the harmful
and safe radiation exposure due to the various uncertainties which are related to stochastic
effects [16]. Various studies have been done in this field, e.g., Van Acker JWG et al. observed
that majority of patients were referred for CBCT for trauma in children of 12 years. 14% of
CBCT were done for dento-alveolar trauma, while 18% were done for other reasons, 40%
for developing dentition related reasons, 10% related to endodontics, 1% for periodontic
reason, 16% for surgical reasons and 1% for TMJ [17]. Fifty patients at a London hospital
in a Pediatric Dentistry department were assessed and 94% compliance was seen with
SEDENTEXCT guidelines. After training its staff for CBCT, the compliance increased
up to 100%. Forty-four percent of the treatment plans were modified due to the new
information given by CBCT [18]. In our study, most of the dentists did not know about
the about SEDENTEXCT international guidelines used for CBCT. Therefore, we need to
conduct seminars, workshops and discuss this in conferences to make dentists aware of it.
Abdelgawad F et al. determined the accuracy of low-dose CBCT in localization of impacted
supernumerary teeth and observed that there was an improvement in the surgery while
removing supernumerary teeth [19]. Gümrü B et al. evaluated 149 CBCT scans that were
taken from children below 14 years, representing 5% of all scans. Most of the referrals
were from the Department of Paediatric Dentistry. The most common region of interest for
CBCT was the maxillary canine region (85.55%). The most common indication of CBCT
was impacted teeth (41.4%) and by bone pathology (31%) along with dental anomalies
(29.6%) as well as 11.6% of the patients for orofacial clefts and syndromes [20]. De Grauwe
A et al. did a systematic review and stated that CBCT is a good choice for diagnosis in cleft
lip/palate due to its on its lower exposure of radiation and shorter duration [16]. In our
study, only a few dentists were aware that CBCT can be used to detect dental infections or
abscesses at an earlier stage, for detecting supernumerary teeth and cleft lip and palate in
children. Gallichan N et al. conducted a retrospective analysis of CBCTs done over 4 years
in three dental hospitals in England; 335 CBCT examinations were done and the mean age
was 11 years. The main reason for doing CBCT examinations was to analyze the developing
dentition. The use of CBCT was justified in 100% of cases [21]. In the present study,
fewer dentists knew that CBCT can be used in pediatric patients having malocclusions
and craniofacial anomalies. ISMAN O et al. investigated the CBCT indications and dento-
maxillofacial pathologies in children. CBCT was most commonly done for malocclusion
and dentofacial anomalies in the primary as well as in permanent dentition, while impacted
teeth in the mixed dentition [22]. In our study, dentists did not have sufficient knowledge
about the use of CBCT in pediatric dentistry, and only few believed that it is safe to be used
in children. Therefore, more awareness needs to be spread among the dentists regarding
its use in pediatric dentistry. Henein C et al. observed 52 CBCTs and said that they were
mostly done for the localization of impacted teeth (27%), supernumerary teeth (23%), and
to analyze root resorption (17%). CBCTs helped in treatment planning, diagnosis, and
management, and 31% of treatment plans were modified based on the findings [23]. Jianru
Yi et al. observed that CBCT has a good diagnostic value for identifying root resorption
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as compared to periapical radiographs [24]. In the present study, few dentists preferred
CBCT for analyzing root resorption and root fracture and a lesser percentage only believed
that CBCT technique is best for analyzing dental trauma and for analyzing the Periodontal
status. CBCT is very good in identifying periapical disease [25]. In the present study, not
many dentists were aware that CBCT can be used to detect dental infections or abscesses at
an earlier stage as compared to the periapical radiographs. Furthermore, CBCT is good in
upper airway evaluation [26]. However, few dental practitioners had the knowledge of its
application in this field. CBCT has an excellent role in diagnosing periodontal defects [27].
In our study, few dentists had this knowledge.

Just like all radiographic techniques, CBCT should also be used by dentists after
reviewing the child’s medical condition and previous history of radiographic exposure
as well as a thorough examination. Dentists should consider CBCT application only
when it benefits the patient or improve the clinical outcome [28]. It is essential to have a
thorough understanding of the principles of CBCT imaging to get the complete benefit of
the technique as it has multiple applications in pediatric dentistry along with minimizing
the risk related to the radiation exposure [29].

The limitation of this study is that the study sample for the present study was limited
to dentists of Saudi Arabia. In future studies, a study comparing two different countries
with a larger sample size can be done. Furthermore, the identity of the participants was
kept confidential in the present study. For future studies, a comparison can be done with
the same concept among the pediatric dentists and the general dental practitioners.

5. Conclusions

In the present study, it was found that only 41.6% of the study’s subjects had complete
knowledge about the use of CBCT. The majority of the subjects did not recommend the use
of the CBCT for their pediatric patients. Less than 50 percent of the dentist believed the
use of the CBCT is best for analyzing salivary stones, periapical infections, malocclusions,
supernumerary teeth, cleft lip, and cleft palate or for the correct determination of the
position of the unerupted teeth, especially for maxillary canines. A greater percentage
dentists believed in the use of IOPAR for analyzing root resorption, root fracture, dental
trauma, and periodontal infection.
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