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Reduction of radiation exposure in dentistry

Dental radiographs are essential for accurate diagnosis and delivery of comprehensive
dental information to patients. Compared to the radiation exposure in the past, the current
radiation exposure has been reduced due to digitalization. However, despite the reduced
doses, radiographers must always be aware of and practice safe radiation exposure. The three
basic rules for safe radiograph exposure are justification, limitation, and optimization (Aps,
2018). Justification requires clinicians to ensure that radiographs are the only way to obtain
the necessary information and that the exposure will benefit the patient and outweigh the
inherent risks (Aps, 2018). Restriction means following the ALARA principle (Aps,2018).
Optimization means the image quality should be as high as possible (Aps,2018). Dental
radiation exposure is minimal, but even small amounts are harmful to humans. Therefore,
studies are underway to clarify all these conditions. In a recent study, it was revealed that the
use of a lead apron is not necessary in some cases because the amount of exposure during
dental radiography is in a very small range that does not affect the human body.

The National Council of Radiation Protection and Measurements (NCRP) provides
recommendations for radiation protection in Report No. 177 “Radiation Protection in Dental
and Oral and Maxillofacial Imaging” (Kiser, 2020a). It provides 61 recommendations based
on ALARA (as low as reasonably achievable) principles, meaning that every effort should be
made to reduce patients' radiation exposure (Kiser, 2020a). Two strategies can be
implemented to adhere to the ALARA principle: collimation of the X-ray beam and use of
the most sensitive (fast) image receptors (Aps,2018). In particular, the rectangular receptor
learned in radiology class is helpful for reducing radiation exposure and obtaining clear

pictures. Collimation of the X-ray beam to the size of the image receptor (round to



rectangular) will reduce the patient’s absorbed dose significantly (about 50%) (Aps,2018).
When using a rectangular receptor, sharper radiographs can be obtained by reducing radiation
scatter as well as the amount of radiation absorbed.

Digital radiographs are obtained using a sensor, such as the charge-coupled device
(CCD), complementary metal oxide semiconductor, and photostimulable phosphor (PSP)
plate (Kiser, 2020a). A full-mouth series using D-speed film and a circular position-
indicating device (PID) provide an effective dose of 388 uSv, while the use of PSP plates or
F-speed film provide a dose close to 171 pSv and CCD use is 85 puSv (Kiser, 2020a). If the
PID is equipped with rectangular collimation, the effective dose is 35 uSv when using PSP
plates or F-speed film and 17 uSv when using CCD (Kiser, 2020a). Through this result, it
can be seen that digital radiographs played a major role in reducing the amount of radiation
exposure. In addition, it can be seen that various measures to reduce radiation exposure have
been continuously studied over time. The report also explains that advances in dental
radiography technology have reduced radiation doses to the genital area, making lead aprons
unnecessary if all recommendations are followed (Kiser, 2020a). That is, we emphasize that
the use of lead aprons is not necessary if all recommendations mentioned in the report are
followed.

There are many types of digital radiography, and not only intraoral radiography, but
also extraoral radiography, if necessary, continues to evolve. Digital panoramic examinations
provide an effective dose that ranges from 14.2 uSv to 24.3 uSv (Kiser,2020). When
comparing radiation exposure of digital dental radiographs, a panoramic image provides less
exposure than a full-mouth series (Kiser, 2020b). In addition, three-dimensional digital
imaging, cone-beam computed tomography (CBCT), has made it possible to provide patients
with a higher level of information. Although two-dimensional (2-D) images have provided

diagnostic information in dentistry for many years, they have limitations—such as



magnification, distortion, and superimposition of anatomical details—that can lead to
misrepresentation of structures (Cooper, 2019). One of the greatest benefits of CBCT is that it
provides multiplanar imaging with approximately 10 times less radiation compared to a
medical CT scan (Cooper, 2019).

Dental radiography is essential for accurate diagnosis, but even a small amount of
radiation exposure is dangerous. Dental radiology technology continues to evolve to reduce
radiation dose. Radiation equipment and technology are constantly evolving, and radiologists
must continue to strive to reduce patient exposure by learning accurate information and how

to use it.
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