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Status of Diagnostic X-ray Equipment in Korea, 2019

Kim Hyun Ji, Lee Jung-youl, Lee Hyun-Koo
Division of Medical Radiation, Center for Disease Prevention, KCDC

Since X-ray was discovered by W. C. Roentgen in 1895, it has been an essential means to diagnose diseases. For this reason,
the number of X-ray machines used in medical field has increased continuously in Korea to 89,955 in 2019. The objective of
this audit was to report on the status of diagnostic x-ray equipment in Korea in 2019. In accordance with Article 16,
Paragraph 4 of the Rules for Safety Management of Diagnostic Radiation Generators, the Korea Centers for Disease Control
and Prevention (KCDC) receives 'Diagnostic Radiation Safety Management Status' from local governments every March and
reports the summarized data as the appendix of “Annual Report: Occupational Radiation Exposure in Diagnostic Radiology”.
This audit provided further analysis of this data according to the population of each province, type of equipment and period
of use. District-based categorization revealed that Seoul had the largest number of diagnostic X-ray machines (20,663,
23.0%), while Sejong had the smallest number (435, 0.5%). Classification based on the types of X-ray equipment showed
that the portion of general equipment with a separate tube-high voltage (HV) generator used in radiography or fluoroscopy
accounted for the largest proportion (23%, 21,201), followed by general equipment with an integrated tube-HV generator
(22%, 20,246), intra-oral equipment (16%, 14,015), dental computed tomography (13%, 11,825), equipment for panoramic
imaging (10%, 8,772), equipment for bone mineral densitometry (9%, 8,075), mammography equipment (4%, 3,431), and
whole body CT (3%, 2,390). Based on the period of use, 38.3% (31,828) of the total pieces of equipment had been used for
equal or less than five years. This report suggested that, with the increased use of diagnostic X-ray equipment, safety
management of radiological techniques and machinery in medicine must be strengthened.

Keywords: Diagnostic X-ray, Radiation safety, Medical radiation, X-ray generator
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Figure 1. Status on diagnostic X—ray equipment in Korea, 2017—2019

* HV; high—voltage
Equipment for bone mineral density (BMD) was included in the equipment for general radiography or fluoroscopy (tube—HV generator integrated).
Dental CT equipment was included in the equipment for CT.
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Figure 2. Distribution of diagnostic X—ray equipment in 2019 by city/province
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for dental CT

Figure 3. Distribution of diagnostic X—ray equipment in 2019 by type

Table 1. Period of use of diagnostic X—ray equipment, 2019

Unit: no. of equipment (%), year

<5yrs 5,689 (29.1%) 11,477 (43.5%) 4,483 (22.4%) 9,192 (65.8%) 987 (30.9%) 31,828 (38.3%)
6-10 yrs 4,212 (21.6%) 7,706 (29.2%) 5,251 (26.3%) 3,377 (24.2%) 794 (24.8%) 21,340 (25.7%)
11-20 yrs 6,835 (35.0%) 6,812 (25.8%) 8,372 (41.9%) 1,365 (9.8%) 1,146 (35.8%) 24,530 (29.5%)
Y20 yrs 2,459 (12.6%) 276 (1.0%) 1,714 (8.6%) 28 (0.2%) 267 (8.3%) 4,744 (5.7%)
Unknown** 325 (1.7%) 129 (0.5%) 170 (0.9%) 10 (0.1%) 4(0.1%) 638 (0.8%)
Average 11.14 7.36 11.24 4.94 9.96 8.863
Total 19,520 (100%) 26,400 (100%) 19,990 (100%) 13,972 (100%) 3,198 (100%) 83,080 (100%)

* X—ray equipment in use only
** Manufacture date unknown
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