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Medical imaging and interventional radiology procedures that use ionizing radiation
play a significant role in patient healthcare. However, the biologic effects of X-ray exposures
related to medical imaging and interventional radiology procedures have been investigated
and debated for a long time.

International Commission on Radiological Protection (ICRP) suggested three funda-
mental principles of radiation protection: justification, optimization of protection, and
application of dose limits [1]. With regard to medical radiation exposure to patients, the
dose limits are not applied because this type of exposure is intentional and for the direct
benefit of the patient. Instead, the emphasis is then on justification of the medical proce-
dures and on optimization of radiation protection in order to minimize radiation risk to
patients. The principle of as low as reasonably achievable (ALARA) has long provided a
basic guideline for medical imaging. Especially, radiation doses in computed tomography
(CT) are nontrivial and the number of individuals being exposed is large and rapidly in-
creasing. With regard to occupational radiation exposure, which is defined as all radiation
exposure of workers incurred as a result of their work, the application of dose limits is
important in order to prevent deterministic effects and limit the occurrence of stochastic
effects to a tolerable level.

During the process of the optimization of protection in medical imaging, the use of
modern imaging systems and efficient reconstruction techniques is shown to be effective
in order to reduce patient radiation dose. A deep learning reconstruction significantly
reduced image noise and improved overall image quality of CT pulmonary angiography
examinations in the emergency setting and offered an additional significant radiation dose
reduction while allowing slices to be twice as thin as compared to hybrid iterative recon-
struction (IR) [2]. The use of an Advanced Modeled IR (ADMIRE; Siemens Healthineers,
Forchheim, Germany) allowed a reduction in the radiation dose to 25% of the original
dose with the same diagnostic accuracy for the assessment of neck abscesses [3]. Paired
inspiratory-expiratory scans were able to be acquired on 3rd generation dual source CT
(DSCT) system (Somatom Force; Siemens Healthineers, Erlangen, Germany) at substan-
tially lower dose and risk levels when compared to inspiration-only scans at conventional
CT systems, offering promising prospects for improved chronic obstructive pulmonary
disease diagnosis [4]. The 3rd generation DSCT system also maintained good subjective
image quality, diagnostic confidence, and image noise in single-energy whole-body staging
at dose levels as low as 40% of the original dose, when using ADMIRE (with strength 3) [5].

Diagnostic reference levels (DRLs) have been proven to be an effective tool that aids
in the optimization of protection in the medical radiation exposure of patients for medical
imaging and interventional radiology procedures [6]. Radiation exposure and image noise
varied widely among children of different ages, and there might be a need to establish
DRLs for specific age groups [7]. The local DRLs of a local healthcare institution were
established with the inclusion of the noise magnitude [8]. The local DRLs for adult patients
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undergoing head, chest, and abdominal scans were established and compared with the
published national DRLs, and the impact of factors influencing CT dose metrics was
investigated through multivariate analysis in order to facilitate the modification of CT
imaging procedures once the local DRLs are unusually high compared to the national
DRLs [9].

The ICRP expressed concern about the use of CT in advanced medicine and the fact
that it can cause a cancer risk relative to other imaging methods [1]. The effective risk
associated with CT pulmonary angiography examinations was estimated regarding body
diameter and sex, and the results showed that the effective risk for male subjects was
slightly lower than for female subjects [10]. It is important to balance the requirement for
contrast with a reduction in the patient dose during full-spinal radiographs, although a
high tube voltage and the removal of the anti-scatter grid were effective for reducing the
breast dose [11]. Effective dose conversion factors that were based on CT examination data
obtained from a nationwide survey in the Republic of Korea were determined, and they
were expected to be allowed for a more accurate benefit-risk assessment of CT imaging [12].

The most important factor for managing patient dose during interventional radiol-
ogy procedures is to evaluate the maximum skin dose in order to prevent skin injuries.
Radiation doses associated with endovascular treatments such as thoracic endovascular
aortic repair and endovascular aortic repair using a hybrid operating room system, which
is increasingly being used to perform endovascular procedures, were determined, and the
results showed that some patients were exposed to >2 Gy as the air kerma at the patient
entrance reference point (Ka,r) [13]. During cerebral angiography including neurointerven-
tional radiology procedures, it was suggested that the quadratic function for the Ka,r ratio
provided a more accurate estimate of the maximum skin dose in real time [14].

A new threshold dose of 0.5 Gy was suggested for radiation effects on the eye lens and
a new occupational equivalent dose limit for the eye lens of 20 mSv/year, averaged over
defined periods of five years, with no single year exceeding 50 mSv, was recommended by
ICRP [15]. Small-type radiophotoluminescence glass dosimeters and optically stimulated
luminescence dosimeters had different dosimeter properties, and they influenced measured
eye lens doses for the physician, especially on the opposite side of the patient [16]. Physician
and staff doses to eye lenses associated with CT-guided interventional procedures were not
significant when they were performed with appropriate radiation protection and low-dose
techniques [17].

For a patient undergoing a medical imaging or an interventional radiology procedure,
both the amount of radiation that is incident on the patient and the total radiation received
by the patient need to be determined. This information can be used for the derivation
of local and total dose quantities that are related to deterministic and stochastic risks to
the patient. Not only patient dose, but also radiation doses for medical staff, need to be
evaluated with appropriate methods for improving the safety of medical staff. I believe
this special issue has provided several important points in order to minimize radiation
risks to patients and medical staff.
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