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ABSTRACT

This research was carried out using a literature review method to determine radioprotection cases and
repeatability factors of dental images on dental X-rays. Determination of the repeatability factor for dental
photographs using data over three months obtained at Rajawali Citra Hospital, RSUD Dr. Tjitrowardojo
Purworejo, and RSUD Muntilan Magelang. Case A, case B, and case C produce high percentage values. This is
because dental practitioners consider the provision of protection in reducing the scattered dose of dental X-rays
for patients to be often overlooked. Determination of X-ray radiation exposure given by a radiographer does not
have significant differences for each patient, such as thin, standard, and obese. Meanwhile, the data on the
repeatability percentage value of dental images exceeds the Hospital Minimum Service Standard indicator limit
by the Decree of the Minister of Health Number 129 of 2008 concerning the incidence of X-ray service failure,
which has an image failure standard of < 2%. The highest position factor was obtained at Hospital-2 at 75%,
and the lowest was obtained at Hospital-1 at 50%. Meanwhile, the highest exposure factor was obtained at
Hospital-1 at 39% and the weakest at Hospital-2 at 25%. Position errors made by the radiographer cause
position factors, and exposure errors are caused by exposure factors that are too high or low.
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INTRODUCTION et al., 2019; Genisa et al., 2015; Kumar et

. . al., 2021).
X-ray is a medical technology that

can emit X-rays using microwaves and
light to provide a visual image. X-rays can
penetrate flesh tissue but cannot penetrate
bones (Yunus et al., 2022; Amir et al.,
2021). One example of the application of
this technology is dental panoramic
radiograph (DPR) images (Chen et al.,
2022; Lin et al., 2021; Bunga, 2013). In
dental  practice, X-ray technology
generally involves using conventional
radiography, CT scans, Cone Beam
Computerized Tomography (CBCT), and
Dental X-ray Imaging (DXRI) (Villarraga
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X-ray modalities in the examination
produce radiographic images that show
radiolucent and radiopaque images on the
radiograph. Radiograph images can be
observed wusing a computer monitor,
transferred using computer networks and
the internet, and printed using paper or
other media. The application of CBCT has
replaced CT in dental practice because
CBCT machines have smaller dimensions
and are more affordable than conventional
CT machines (Widyaningrum et al., 2018).
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CBCT is a machine that can be used
to monitor dental health. Teeth are divided
into two main parts: the crown and the root
(Ozcan et al., 2016). The tooth crown is
covered by enamel, while the tooth root is
protected by cementum. These two layers
meet at the neck of the tooth. Clinically,
the tooth crown is visible to the human
eye, namely the part of the tooth above the
gum attachment area (Satpathy et al.,
2019). In contrast, tooth roots are invisible
to the human eye. The mandibular bone is
the jaw bone where the teeth are attached
(Jacobs, 2011; Wilianti & Agoes, 2019).

Dental radiographic examinations
that utilize X-ray ionizing radiation can
have several negative consequences,
including potential damage to DNA. The
impact of X-ray radiation on DNA can
cause cell damage which can cause cell
death which consists of two processes,
namely apoptosis and necrosis (Saputra&
Astuti, 2012). The use of X-rays in the
medical realm involves panoramic
radiography  techniques, where the
implementation is related to the use of
low-dose X-ray radiation, which will
display a more comprehensive image of
the mandibular and maxillary areas in one
film (Susanti et al., 2016).

The impact of radiation is divided
into two types, namely deterministic
effects and stochastic effects.
Deterministic effects are related to cell
death and depend on a specific threshold
dose (Scott, 2005). Meanwhile, stochastic
effects are effects that appear without
taking into account the size of the
exposure dose. Protection against the
effects of exposure to X-ray ionizing
radiation needs to be provided to exposed
patients and health personnel. This
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protection aims to control and monitor
diagnostic quality and radiation-related
risks (Linet et al., 2012). In addition, it is
essential to know that dose limits for
occupational and community exposure aim
to ensure that no individual receives a very
high radiation dose (Susanto et al., 2021).
So, the author will examine dental X-ray
radiation  exposure through  several
literature  reviews on  cases  of
radioprotection for dental practitioners
patients, radiation dose on the quality of
dental X-rays, and dental image
repeatability factors involving position
factors and exposure factors.

METHOD

This research used data collection
methods from several literature reviews by
examining article sources regarding dental
X-ray radiation exposure. The data studied
are cases of protecting the safety of
radiation workers, administering radiation
doses to the quality of dental X-rays,
dental images repeatability factors
involving position factors and exposure
factors in dental X-rays. Determining the
dental images repeatability factor using
data over three months obtained at several
hospitals, namely Rajawali Citra Hospital,
RSUD Dr. Tjitrowardojo Purworejo, and
RSUD Muntilan Magelang.

RESULTS AND DISCUSSION

Implementing dental X-ray radiation
exposure to monitor dental health produces
information in a CBCT and DXRI dental
images, as in Figure 1.
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Figure 1. Dental image results: (a) CBCT
(Widyaningrum et al., 2018) and (b) DXRI
(Sumijan, 2022).

Based on Figure 1 is a CBCT and
DXRI dental image. CBCT is a digital
imaging method that resembles a dental
panoramic machine for recording photos
of objects in the field of view (FOV). The
CBCT machine rotates around the patient's
head using cone-shaped X-rays to produce
object information in the form of three-
dimensional images (Widyaningrum et al.,
2018). Meanwhile, DXRI is an imaging
technique related to tooth growth, soft
tissue, tooth loss, bone framework, fangs,
and the implementation of root canal
treatment. This technique has a crucial role
in detecting possible abnormalities in the
tooth structure that cannot observed during
a clinical examination by a dentist
(Sumijan, 2022).

Data on the percentage of
Radioprotection ~ cases  for  dental
practitioners for patients is seen in Figure
2. In recording dental images, paying
attention to protection between radiation
workers and patients is essential. Several
cases of radioprotection for dental
practitioners for patients include Case A
(position and distance rules), Case B (no
protection for the patient), and Case C
(reduction of radiation exposure).
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Figure 2. Radioprotection cases for dental
practitioners for patients (Susanto et al., 2021).

Based on Figure 2 is a graph
comparing the percentage values for
several cases of radioprotection. Case B
has the highest percentage rate of 75.3%.
This value is relatively high because dental
practitioners consider protecting to reduce
the scattered dose of dental X-rays for
patients, which is often neglected. The
second highest percentage value is case A,
which has a value of 68.3%. This case is a
case of rules between position and distance
that are classified as high, where the
position and distance rules based on
national standards can state that the
percentage value is inappropriate and
unacceptable. Meanwhile, the third highest
percentage is case C. This case compares
digital images to film, reducing radiation
exposure by 55% (Susanto et al., 2021).

The determination of X-ray radiation
exposure from dental panoramic aircraft
can be adjusted by considering patient
category factors, namely thin, standard,
and obese. The radiation dose value
influences the quality of the X-ray image.
Patient category data regarding voltage,
current strength and time values can be
seen in Figure 3.
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Figure 3. Patient categories to variation values
of voltage, current, and time (Rasyada et.,
2023).

The graph in Figure 3 shows the
comparative values of voltage, current
strength, and time that must be given to
patient categories. The greater the patient's
weight, the greater the tension that must be
applied. Likewise, the current strength and
time produced will increase as body
weight increases. The radiation dose value
influences the quality of the X-ray image
made from a panoramic dental aircraft, but
voltage variations do not affect the
radiation dose. The current strength and
exposure time also greatly influence the
quality and amount of X-rays scattered.
The largest values for voltage, current
strength and time were found in the
overweight patient category, namely
voltage 76 kV, 10 mA and 11.5 s. This is
caused by the voltage, current and time
settings that have been determined on the
dental panoramic equipment so that the
voltage given by the radiographer does not
have significant differences for each
patient, such as thin, standard, and obese
(Rasyada et., 2023).

In carrying out his duties, a
radiographer must be aware of various
error factors in handling patients, which
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can cause dental image repeatability
factors. Data on a repeat of dental images
presented from the literature review, as
shown in Figure 4, is data from several
hospitals such as Hospital-1 is Rajawali
Citra  Hospital  (Iskardyani,  2021),
Hospital-2 is RSUD Dr. Tjitrowardojo
Purworejo  (Kurniawan, 2017), and
Hospital-3 is RSUD Muntilan Magelang
(Manurung et al., 2018).
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Figure 4. Comparison of the percentage of
dental image repeatability factors (Iskardyani,
2021; Kurniawan, 2017; Manurung et al.,
2018).

The comparative value of the
percentage of dental image repeatability,
as shown in the graph in Figure 4,
produces the smallest value at Hospital-2
at 6.25% and the highest at Hospital-1 at
14.4%. These values exceed the limits of
the Hospital Minimum Service Standards
indicators by the Decree of the Minister of
Health Number 129 of 2008 concerning
the incidence of X-ray service failure,
which has a standard for photo failure <
2% (Menteri Kesehatan RI, 2008). This
considerable repeatability factor
percentage value occurs due to exceeding
the threshold for rejection of intra-oral
dental radiographs, so it can be stated that
the service time provided by the hospital is
more prolonged, and there is an increase in
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the dose received Dby the patient
(Iskardyani, 2021).

The  factors influencing  the
repeatability of dental radiographs are
based on the percentage of patient position
factors and exposure factors, as seen in
Figure 5.
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Figure 5. Comparative value of the percentage
of position factor and exposure factor
(Iskardyani, 2021; Kurniawan, 2017;

Manurung et al., 2018).

The percentage comparison of
position factor and dental X-ray exposure
factor based on the graph in Figure 5
shows varying values. The position factor
is caused by a position error made by the
radiographer.  Position errors include
mistakes in dental film placement, patient
position, X-ray source, collimation and
incorrect image reception and can
eliminate the anatomical image you want
to see. The highest position factor was
obtained at Hospital-2 at 75%, and the
lowest was obtained at Hospital-1 at 50%.
Meanwhile, the highest exposure factor
was obtained at Hospital-1 at 39% and the
weakest at Hospital-2 at 25%. Exposure
errors are caused by exposure factors that
are too high or low, resulting in
radiographs that are too black or white
(Iskardyani, 2021).
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CONCLUSION

Radioprotection cases for dental
practitioners patients produce a high
percentage value in cases A, B, and C.
This is because dental practitioners
consider that protection by reducing the
scattered dose of dental X-rays for patients
is often neglected. Determination of X-ray
radiation exposure given by a radiographer
does not have significant differences for
each patient, such as thin, average, and
obese. Meanwhile, the data on the
percentage value of repeatability factors of
dental images exceeds the Minimum
Hospital Service Standard indicator limit
by the Decree of the Minister of Health
Number 129 of 2008 concerning the
incidence of X-ray service failure, which
has a photo failure standard of < 2%.
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