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Radiation safety management for diagnostic radiation generators
and employees in animal hospitals in Korea
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Abstract : A nationwide survey on radiation safety management in Korean animal hospitals was conducted. By 2013,
53 radiation generators were registered as veterinary medical devices (41 X-ray generators and 12 computed tomography
scanners). Additionally there were six approved laboratories for radiation equipment and protection facility, and five
approved laboratories for radiation exposure of employees, respectively. By March 2013, 2,030 out of 3,829 animal
hospitals operated radiation-generating devices. Among these devices, 389 (19.2%) out of 2,030 were not labeled with
the model name and 746 (36.7%) were not labeled with production dates. Thus, most veterinary X-ray generators
were outdated (42.6%) and needed replacements. When periodic inspections of 2,018 animal hospitals were performed
after revision of the Veterinarians Act in 2011, the hospitals were found to be equipped with appropriate radiation
generators and protection facilities. Among 2,545 employees exposed to radiation at the hospitals, 93.9% were
veterinarians, 4.3% were animal nurse technicians, and 18% held other positions. Among 169 employees supervised
by administrators, none of those had a weekly maximum operating load that exceeded 10 mA - min. This study suggests
that the radiation safety management system of animal hospitals was general good.
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Table 1. Origin of the diagnostic X-ray equipment (X-ray) and computed tomography equipment (CT) system registered as

veterinary medical devices in Korea

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
Import - - - - - - - - - - - - 3 3
X-ray Domestic production 1 2 4 - 1 - 1 1 12 1 3 6 6 38
Sum 1 2 4 - 1 - 1 1 12 1 3 6 9 41
Import - - - - - - - - - - 4 3 4 11
CT Domestic production — — - - - - - - - - - - 1 1
Sum - - - - - - - - - - 4 4 4 12

Total 1 2 4 0 1

0 1 1 12 1 7 10 13 53

Table 2. The distribution of laboratories for diagnostic radiation equipment and radiation protection facility and radiation exposure

of related workers approved in QIA

Number of company approved (closured) by QIA®

Classification

2011 2012 2013 Total
Laboratory for diagnostic radiation equipment and radiation protection facility 5 1 1 (1) 6
Laboratory for radiation exposure of radiation related workers 5 0 0 5

* Animal and Plant Quarantine Agency
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Table 3. The distribution of the diagnostic X-ray and CT system from animal hospitals in Korea

Number of radiation generator from

Number of animal hospitals animal hospitals’

Province - B/A
Comuion oty g Ty or T

Seoul 782 (99.2%) 2 (0.3%) 4 (0.5%) 788 643 7 650 82.5%
Busan 199 (96.6%) 3 (1.5%) 4 (1.9%) 206 144 1 145 70.4%
Daegu 126 (85.1%) 3 (2.0%) 19 (12.8%) 148 99 0 99 66.9%
Incheon 154 (93.9%) 2 (1.2%) 8 (4.9%) 164 104 0 104 63.4%
Gwangju 80 (87.9%) 7 (7.7%) 4 (4.4%) 91 54 1 55 60.4%
Daejeon 79 (90.8%) 5 (5.7%) 3 (3.4%) 87 63 1 64 73.6%
Ulsan 55 (87.3%) 6 (9.5%) 2 (3.2%) 63 49 0 49 77.8%
Sejong 2 (15.4%) 10 (76.9%) 1 (7.7%) 13 2 0 2 15.4%
Gyeonggi 729 (82.1%) 106 (11.9%) 53 (6.0%) 888 504 0 504 56.8%
Gangwon 43 (39.4%) 42 (38.5%) 24 (22.0%) 109 44 2 46 42.2%
Chungbuk 41 (38.7%) 33 (31.1%) 32 (30.2%) 106 46 1 47 44.3%
Chungnam 42 (22.0%) 77 (40.3%) 72 (37.7%) 191 39 0 39 20.4%
Jeonbuk 58 (33.5%) 72 (41.6%) 43 (24.9%) 173 32 1 33 19.1%
Jeonnam 29 (18.5%) 80 (51.0%) 48 (30.6%) 157 20 0 20 12.7%
Gyeongbuk 60 (20.8%) 110 (38.2%) 118 (41.0%) 288 61 0 61 21.2%
Gyeongnam 129 (45.3%) 74 (26.0%) 82 (28.8%) 285 82 1 83 29.1%
Jeju 26 (36.1%) 40 (55.6%) 6 (8.3%) 72 29 0 29 40.3%
Total 2,634 (68.8%) 672 (17.6%) 523 (13.7%) 3,829 (100%) 2,015 15 2,030 53.0%

* It does not include radiation generator that has not been used in the animal hospital.

Table 4. The distribution of Non-descriptive labeling on model and production date of radiation generators in animal hospitals

Number of Non-descriptive labeling

Province Number of Survey
Model Production date

Seoul 650 107 (16.5%) 219 (33.7%)
Busan 145 31 (21.4%) 47 (32.4%)
Daegu 99 10 (10.1%) 59 (59.6%)
Incheon 104 23 (22.1%) 37 (35.6%)
Gwangju 55 11 (20.0%) 16 (29.1%)
Daejeon 64 17 (26.6%) 23 (35.9%)
Ulsan 49 8 (16.3%) 29 (59.2%)
Sejong 2 0 (0%) 0 (0%)
Gyeonggi 504 101 (20.0%) 182 (36.1%)
Gangwon 46 8 (17.4%) 13 (28.3%)
Chungbuk 47 4 (8.5%) 11 (23.4%)
Chungnam 39 3 (7.7%) 10 (25.6%)
Jeonbuk 33 7 (21.2%) 12 (36.4%)
Jeonnam 20 11 (55.0%) 9 (45.0%)
Gyeongbuk 61 13 (21.3%) 23 (37.7%)
Gyeongnam 83 28 (33.7%) 43 (51.8%)
Jeju 29 7 (24.1%) 13 (44.8%)

Total 2,030 389 (19.2%) 746 (36.7%)
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Fig. 1. The distribution of manufactured date of the radiation generator managed (or operated) by animal hospitals (except for Non-
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Table 5. The distribution of radiation workers from animal hospitals in 2013

Radiation related workers

Province Veterinarian Animal nurse Assistants Other Total Workers in need of radiation
technician exposure management*®
Seoul 806 10 6 2 824 88 (10.7%)
Busan 160 3 0 165 5 (3.0%)
Daegu 111 5 8 3 127 5 (3.9%)
Incheon 112 22 2 0 136 0 (0%)
Gwangju 69 0 1 0 70 5 (7.1%)
Daejeon 91 19 2 0 112 6 (5.4%)
Ulsan 59 17 0 0 76 0 (0%)
Sejong 2 1 0 0 3 0 (0%)
Gyeonggi 578 25 6 0 609 8 (1.3%)
Gangwon 49 0 1 2 52 3 (5.8%)
Chungbuk 58 0 2 0 60 9 (15.0%)
Chungnam 46 2 2 1 51 4 (7.8%)
Jeonbuk 45 4 1 1 51 15 (29.4%)
Jeonnam 21 1 1 0 23 5 21.7%)
Gyeongbuk 62 1 0 0 63 3 (4.8%)
Gyeongnam 91 0 0 1 92 6 (6.5%)
Jeju 31 0 0 0 31 7 (22.6%)
Total 2,391 (93.9%) 109 (4.3%) 35 (1.4%) 10 (0.4%) 2,545 (100%) 169 (6.6%)

*Workers to be dose measured in animal hospital radiation related workers week maximum operating load to use the device of 10mA-min/

week or more.
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