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ABSTRACT

Objectives: Dentists use radiographic imaging methods in the diagnosis and treatment of dental diseases, more
often than any other health professional, but exposure to ionizing radiation does not come without risk. The aim
of this study was to survey the attitude of Georgian operators (dentists, dental assistants, radiographers and other
medical staff) regarding oral radiology safety standards.

Methods: 402 questionnaires were given to dental staff working in different dental clinics in Thilisi, who perform
dental intraoral imaging. The participants were asked about radiation protection of patients and dental staff,
attitudes and behaviors regarding radiation protection. The questionnaire also included questions about the socio-
demographic characteristics of the participants and management of radiographic waste. Descriptive statistics of data
were performed using the Statistical Package for the Social Sciences (SPSS) software program.

Results: Only 39.43% of the participants followed radiation protection and radiation safety course. 26.76% of
operators use the position and distance rules correctly for their own protection. 39.43% of operators always take
their dosimeters. 25.36% of the patients hold imaging receptors with hand during intraoral radiography procedure.
61.97% of professionals hold imaging receptors with their own hand and only 12.68% of professionals use film
holder. 73.24% of practitioners use the same exposure parameters for adult and pediatric patients. 35.21% of
operators use lead aprons and 32.39% of operators use thyroid collar for their patients during exposition. 26.76%
of participants maintain exposure history. 67.61% of cases traceability of X-ray dose is not performed. 71.83% of
participants don’t keep any X-ray source quality control management Journal.

Conclusion: The present study has revealed a lack of knowledge on the part of dental staff about the rules and
guidelines for the practice of radiology and radioprotection, emphasizing the need for operators to improve their
knowledge. There is a definite need to reinforce the importance of radiation protection in the dental curriculum in
Georgia.
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INTRODUCTION that dental X-ray procedures make up 32% of all plain radiography

. . o ) . . procedures in Europe, with a mean value of 352 dental procedures
Dentists use radiographic imaging methods in the diagnosis and . S
) per 1000 population per year [2,3]. There are three basic principles

treatment of dental diseases, more often than any other health . . o .
eccional 111, A be the E C kS : of radiation protection: justification, optimization, and dose
professional [1]. A report by the European Commission estimates limitation. All diagnostic imaging should adhere to these three

Correspondence to: Ana Maisuradze, Department of Dentistry, Ivane Javakhishvili Thilisi State University, Chavchavadze Ave. Thilisi, Georgia,
E-mail: ana.maisu@gmail.com

Received: 19-Sep-2023, Manuscript No. DCR-23-23113; Editor assigned: 22-Sep-2023, Pre QC No. DCR-23-23113 (PQ); Reviewed: 06-Oct-2023, QC
No. DCR-23-23113; Revised: 13-Oct-2023, Manuscript No. DCR-23-23113 (R); Published: 20-Oct-2023, DOI: 10.35248,/2161-1122.23.13.659
Citation: Maisuradze A, Gogilashvili KK, Fettak F, Alkhanishvili Z, Oghiashvili K, Akhobadze M, et al. (2023) Attitude of the Dental Staff towards
Radiation Safety in Georgia-Radiation Protection of Patients and Staff. ] Dentistry.13:659.

Copyright: © 2023 Maisuradze A, et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Dentistry, Vol. 13 Iss. 5 No: 1000659 1



Maisuradze A, et al.

principles [3]. All radiation exposure must be based on the
principle ALARA (As Low As Reasonably Achievable). In 2014, at
the National Council on Radiation Protection and Measurements
(NCRP) USA Annual Meeting, Bushberg introduced the term
ALADA (As Low As Diagnostically Acceptable) as a variation
of the acronym ALARA to stress the value of optimization in
medical imaging, which means that the radiograph should be
of acceptable diagnostic quality, with the minimum dose to the
patient [4]. Radiology in dentistry has significant diagnostic
benefits when indicated and used appropriately, but exposure to
ionizing radiation does not come without risk [5]. Intraoral or
extraoral radiography procedures used in dentistry yield relatively
lower radiation doses to patients. However, there is still a risk of the
development of stochastic effects due to these imaging procedures
[6]. Stochastic effects are thought to have no dose threshold for
occurrence (the ‘linear, non-threshold theory’). The probability of
occurrence of stochastic effects is considered to be proportional
to the imparted dose, no matter how low the dose might be. The
probability of occurrence of stochastic effects is assumed to be
additive and is proportional to the dose, whereas the severity of
the damages does not depend on the amount of imparted dose
[3]. Biological damage to Deoxyribonucleic Acid (DNA) directly or
indirectly may give rise to a risk of cancer. The anatomic position
and the relatively high radiosensitivity of the thyroid gland make it
an organ of concern in dental radiography. Given the high lifetime
prevalence and frequency of exposure to dental X-rays, even a small
increase in thyroid cancer risk would be of considerable public
health importance [7]. Dental radiography during pregnancy
is associated with low birth weight, specifically with term low
birth weight [8]. The greatest risk to the fetus for chromosomal
abnormalities and subsequent mental retardation is between 8
and 15 weeks of pregnancy [9]. The knowledge of radiation safety
and the behavior of dental staff can affect patients’ exposure to
radiation. Lead aprons reduce 98% of scattered radiation and
thyroid collar attenuate 92% of scattered radiation. So, it should be
made mandatory to use thyroid collars and lead aprons before any
exposure. Film holders avoid unnecessary exposure to the patient’s
fingers. Patient’s exposure history must be maintained and
updated after every exposure. Each operator has a responsibility to
justify medical exposure and to optimize the radiation protection
of patients. Dental staff should follow radiation protection and
radiation safety principles as long as they keep up their profession.
In 2014, Georgia enacted a new law of ‘Nuclear and radiation
safety’, which was adopted in order to provide consistency with the
new International and European Radiation Basic Safety Standards
(BSS) [10]. In Georgia dental radiography is performed by dentists
or dental assistants and radiographers under the supervision
of a dentist. In most dental institutions, dentists are responsible
for radiography and radiation management. Georgian Dental
Association (GSA) is committed to the training of dentists in the
field of radiation protection. The annual Dental International
Congress of Georgian Dental Association was held in Batumi and
many dentists participated from different parts of the country. This
year the congress program included radiation protection training.
The aim of this study was to survey the attitude of Georgian
operators (dentists, dental assistants, radiographers and other
medical staff) regarding oral radiology safety standards.

MATERIALS AND METHODS

Statistics plays an essential role in dental practice and research. This
survey was carried out with dental staff (dentists, dental assistants,
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radiographers and other medical staff) working in different dental
clinics in Thilisi (Capital of Georgia).

A questionnaire with 15 questions was given to the dentists, dental
assistants, radiographers and other medical staff who participate
in dental intraoral imaging. To prepare this questionnaire a
review of the literature was performed. We conducted this study
in accordance with ethical standards and our questionnaire was

validated by the Georgian Dental Association (GDA).
Eligibility criteria

In our study 402 questionnaires (Table 1), were given to the dental
staff, who perform dental intraoral imaging (dentists, dental
assistants, radiographers and other medical staff). A questionnaire
including 15 questions was completely anonymous to give
participants more freedom. The participants were asked about
radiation protection of patients and dental staff, attitudes and
behaviors regarding radiation protection. The questionnaire also
included questions about the socio-demographic characteristics of
the participants and the management of radiographic waste. The
participants were asked to choose one between the options: Yes or
No. While the correct attitude and behavior were given one point
and the wrong one was given zero points.

Table 1: Distribution of answers from participants in management of
radiographic waste.

Questionnaire (Translated from Number of
. Answers ..
Georgian) participants N %

Do you follow radiation protection and Yes 39.43%

radiation safety course? No 60.37%

Do you wear a lead apron when you are Yes 33.80%

performing dental intraoral radiography? No 66.20%

Do you wear a thyroid collar when you are Yes 30.98%

performing dental intraoral radiography? No 69.02%

Is there a barrier (shielding) between you Yes 26.76%

and the X-ray source? No 73.24%

Do you use a personal passive dosimeter Yes 39.43%
when you are performing dental intraoral

radiography? No 60.37%

Film o
holder 12.68%
When you are perform1ng dental intraoral Patient’s 25.35%
radiography hand
Your own o

hand 61.97%

Do you give a leaded apron to the patient Yes 35.21%

to wear before dental imaging? No 64.79%

Do you give a thyroid collar to the patient Yes 32.39%

to wear before dental imaging? No 67.61%

Do you use the same parameters (kV. mA. Yes 26.76%
s) for dental imaging of adult and pediatric

patients? No 73.24%
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Do you maintain and update patients’ Yes 26.76
X-ray exposure history after every

exposure! No 73.24%

O,
Do you give the card to the patient where Yes 14.08%
you marked the effective dose? No 85.929%
Do you have ionizing radiation warning Yes 33.80%
signboards in your workplace? No 66.20%

[¢)
Do you have an indicator light on the Yes 28.17%
door where there is the RX source? No 71.83%

0,
Do you maintain an RX source quality Yes 28.17%
control management journal? No 71.83%
Do you know who is «Radiation protection Yes 39-44%
officer» of your clinic? No 60.56%

Data was entered into an electronic database and analyzed using
SPSS (Statistical Package for the Social Sciences for Windows). The

level of statistical significance was set at P < 0.05.

RESULTS

402 persons of the dental staff participated in this study. Of the 402
respondents 46.47% were dentists, 22.53% were dental assistants
and radiographers, 8.45% were dental residents, and 22.55% were
other dental staff (Figure 1). The respondents were aged 22-66
years.

Figure 1: Repartition of respondents in dental intraoral radiography.

Protection of personnel

In our study only 39.43% of the participants followed the radiation
protection and radiation safety course. 66.2% of participants
declared that it is unnecessary for the person performing the dental
intraoral imaging procedure to wear a lead apron. Only 33.8%
of participants always wear lead apron. As for the use of thyroid
collars 30.98% of the participants wear a thyroid collar during
dental intraoral radiography. A large number of respondents don’t
use any protection.

26.76% of operators use the position and distance rules correctly
for their own protection. It has been observed that the number of
participants don’t use personal passive dosimeters when they are
performing dental intraoral radiography. Only 39.43% of operators
always take their dosimeters. These findings indicate that 60.37%
of participants neglect the importance of radiation monitoring for
radiation protection measures.

Concerning imaging receptors holding, 25.36% of the patients hold
imaging receptors with their hand during intraoral radiography
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procedure. 61.97% of professionals hold imaging receptors with
their own hand and only 12.68% of professionals use film holders.
This is due to the lack of film holders in the dental clinics.

Patient’s protection

The selection of exposure parameters such as tube voltage (kV),
tube current (mA), and exposure time (s) depends not only on the
patient but also on the type and properties of the image receptor
used. In our study 73.24% of practitioners use the same exposure
parameters for adult and pediatric patients.

In our study 35.21% of operators use lead aprons and 32.39% of
operators use thyroid collars for their patients during exposition.
According to our findings, the most patients have no protection
during intraoral radiography procedures.

Patient’s exposure history must be maintained and updated after
every exposure. Only 26.76% of participants maintain exposure
history. 67.61% of cases traceability of X-ray dose is not performed.
14.08% of practitioners give the card to the patient where is marked
the effective dose.

Management of radiographic workplace and equipment

33.80% of the participants stated that they have ionizing radiation
warning signboards in their workplace and 28.17% of operators
have an indicator light on the door where there is the X-ray source.
In our study 71.83% of participants don’t keep any X-ray source
quality control management journal. 60.56% of respondents were
unable to say, who is the radiation protection officer of their clinic.

DISCUSSION

Since the introduction of the X-ray and its uses in dental radiology, it
has been a very important diagnostic method, especially in modern
dentistry [11]. Radiology is a diagnostic test, and in dentistry, this
test always involves the use of ionizing radiation. Therefore, oral
and maxillofacial radiology should be performed thoughtfully and
responsibly, minimizing radiation dose, but maximizing diagnostic
benefit. Nevertheless, ionizing radiation could be biologically
damaging to living tissues. It may directly damage the DNA of
living cells and indirectly by creating free radicals. It has been
postulated that repeated exposure to cytotoxic materials can result
in chronic cell injury, compensatory cell proliferation, hyperplasia,
and, ultimately, tumor development [12]. Understanding the
potential risks and applying the precautions and preventive
measures correctly is very important. Dentists and their staffs have
a responsibility to ensure patient safety from the effects of radiation
exposure during all dental radiography procedures.

Our study aimes to assess Georgian practitioner’s compliance with
safety standards in oral radiology. The results showed that the
awareness of radiation danger among dental practitioners was not
completely sufficient.

The results of the study revealed that 35.21% of operators use lead
aprons and 32.39% of operators use thyroid collars for patient’s
protection. Hoogeveen et al. concluded that the thyroid shield
helps in reduction of the dose to the thyroid when imaging the
upper anterior teeth [13]. Schueler showed that a 0.5 mm thickness
apron constricted 90% of the scatter radiation [14].

On the other hand, Hyun et al. quantified the level of 0.5 mm thick
lead apron in blocking radiation, and they found that it blocked
just over one-third of it [15]. Several studies show that repeated
exposures to dental X-rays might be associated with a risk of thyroid



Maisuradze A, et al.

cancer [16,17].

Lee et al. showed that more than 50% of the patients hold imaging
receptors with their hands during intraoral radiography procedures
[18]. In our study, the percentage of patients holding the imaging
receptor themselves was 25.36%, while 61.97% of professionals
held themselves and 12.68% used film holders. This is due to
the lack of film holders in the dental clinics. E S Halboub et al.
documented the harmful effect of holding the film in patient’s
mouth during exposure [19].

Personal radiation monitoring devices or dosimeters are badges
that detect various forms of radiation a worker may be exposed to.
Workers are required to wear the dosimeters for periods of up to 3
months. The accumulated dose from the various types of radiation
is measured by the dosimetry service provider and reported to the
employer [20]. It was revealed that 39.43% of operators wore their
dosimeters.

The best method for operator protection is to use a protective barrier
or to leave the room during radiographic exposure. However, if it is
not possible, the operator should stand in the proper position and
at a distance. The operator should stand at least 6 feet from the
patient at the angle of 90° to 135° to the central ray of X-ray beam.
On application, this rule not only takes advantage of the inverse
square law of reduce X-ray exposure to the operator but also take
the advantage of the fact that in this position, the patient’s head
absorbs most scattered radiation [21]. In our study only 26.76%
participants were know about the correct position and distance
rule.

An important consideration with dental radiography is the X-ray
spectral sensitivity of dental X-ray film and the image quality at
different kilo voltages. Use of 60 kV-70 kV for intraoral radiography
is considered to be a reasonable choice in terms of limiting dose and
diagnostic efficacy [22]. The tube current is usually 3.5 mA to 8 mA,
and the exposure time can be set depending on the image receptor,
patient age and anatomical area [3]. Selecting an appropriate
exposure time is very important in minimizing patient’s radiation
exposure. We emphasized that fact that 73.24% of practitioners use
the same exposure parameters whether the patient is adult or child.
The process of optimizing protection in work procedures should
be emphasized since it directly influences the quality and safety of
patient care.

Georgian Dental Association (GDA) organizes radiation protection
and radiation safety courses including information on the levels
of radiation exposure to which dental patients are subjected;
X-ray dose optimization, educational material on radiation risks
and radiation safety for both patients and employees. Most of the
respondents in the present study didn’t participate in the radiation
safety program. As we saw above 39.43% of the participants were
trained in radation protection.

Several studies shows that radiographers do not need to use radiation
protection equipment such as lead aprons and thyroid collars if
they are not exposed to direct radiation, 2 m from the source of
scattered radiation [22]. In our study 33.8% of participants always
wear a lead apron and 30.98% of the participants wear a thyroid
collar during dental intraoral radiography. In a study carried out
in Belgium, it is reported that 88% of the radiographers do not
wear a lead apron, while female radiographers are found to use
this equipment more frequently than male radiographers. This
difference was referred to as possible pregnancy and a higher level
of radiation protection awareness of female workers [23].
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The quality assurance of the radiographic system should be
performed to ensure the optimum exposure conditions. The quality
assurance is X-ray machine maintenance, and regular check-ups of
the equipment are a necessity. In our study 71.83% of participants
don’t maintain RX source quality control.

CONCLUSION

The present study has revealed a lack of knowledge on the part
of dental staff about the rules and guidelines for the practice of
radiology and radioprotection the need to reinforce the importance
of radiation protection in the dental curriculum in Georgia. Special
attention should be paid to justification and optimization to
minimize unnecessary radiation exposure in dental practices. Many
steps can be taken to reduce patient exposure to radiation. The
training of dental practitioners must be mandated prior to the use
of ionizing radiation in dental practice. Therefore, the education,
training, qualification and competence of the health professionals
involved are of the utmost importance with respect to the safe use
of ionizing radiation in dentistry.
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