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The radiation emitted during radiological examinations can be harmful to the human body, but
the technique is still used because it is helpful to the patient. Therefore, radiologic examina-
tions must follow radiation protection principles such as justification and optimization, and
only minimal required re-examinations should be performed. Proper use of radiation in the
medical field can be achieved by proper education of individuals from multiple medical fields.
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Radiation Exposure of Radiologic Examination and Its Proper Use
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Table 1. The Reason for Repeated Radiologic Examination

Answer X-Ray Examination (%) CT Examination (%)

Poor image quality 56 (53.7) 77 (55.2)
Change of patient condtion 60 (76.0) 58 (49.0)

Not wanted protocol 25 (46.9) 57 (34.0)
Suboptimal preoperative evaluation 15 (8.6) 27 (17.4)

No report 7(8.0) 7(5.8)

Not believable due to outside image 5(2.9) 7(5.0)
Clinical trial 0(0.0) 1(0.4)
Other 7(4.0) 7(5.8)

Total 175 (196.0) 241 (173.4)

Adapted from Kim et al. Health Insurance Review and Assessment Service; 2013 (6).
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Table 2. Number of Radiation Related Workers by Year

Group 2016 2017 2018 2019 2020
Radiographer 24756 25797 26991 28476 29668
Doctor 17292 18251 19539 20539 21667
Dentist 17111 17769 18248 18950 19110
Dental hygienist 10086 10791 11452 11897 11916
Radiologist 1643 1757 1835 2271 2315
Nurse 6819 7441 8374 9382 10075
Nursing assistant 1406 1491 1594 1807 1841
Work assistant 235 211 206 240 242
Others 765 765 786 813 867
Total 80115 84273 89025 94375 97801

Adapted from Korea Disease Control and Prevention Agency; 2021 (8).

Table 3. Trend of Annual Radiation Exposure Dose by Group (unit: mSv)

Group 2016 2017 2018 2019 2020
Radiographer 0.93 0.99 0.94 0.95 0.86
Doctor 0.33 0.35 0.33 0.35 0.29
Dentist 0.17 0.21 0.18 0.18 0.16
Dental hygienist 0.13 0.16 0.15 0.15 0.14
Radiologist 0.21 0.27 0.25 0.26 0.21
Nurse 0.19 0.22 0.20 0.20 0.18
Nursing assistant 0.26 0.28 0.24 0.26 0.24
Work assistant 0.23 0.28 0.24 0.20 0.18
Others 0.27 0.22 0.24 0.24 0.19
Total 0.44 0.48 0.31 0.45 0.40

Adapted from Korea Disease Control and Prevention Agency; 2021 (8).
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Table 4. Number of Alert Alarm (5 mSv per 3 months)

Group 2016 2017 2018 2019 2020
Radiographer 549 (24765)* 546 (25797) 543 (26991) 587 (28476) 560 (29668)
(2.2)* (2.1) (2.0) (2.1) (1.9)
Doctor 118 (17292) 100 (18251) 103 (19539) 135 (20539) 119 (21667)
(0.7) (0.5) (0.5) (0.7) (0.5)
Dentist 12 (17111) 8(17769) 15 (18248) 7 (18950) 8(19210)
(0.1) (0.0) (0.1) (0.0) (0.0)
Dental hygienist 6 (10086) 3(10791) 5(11452) 9(11897) 4(11916)
(0.1) (0.0) (0.0) (0.1) (0.0)
Radiologist 3(1643) 9(1757) 13 (1835) 8(2271) 8(2315)
(0.2) (0.5) (0.7) (0.4) (0.3)
Nurse 8 (6819) 6 (7441) 9 (8374) 16 (9382) 7(10075)
(0.1) (0.1) (0.1) (0.2) (0.1)
Nursing assistant 5(1408) 7(1491) 4(1,594) 6 (1807) 2(1841)
(0.4) (0.5) (0.3) (0.3) (0.1)
Work assistant 0(235) 1(211) 1(206) 0 (240) 1(242)
(0.0) (0.1) (0.5) (0.0) (0.4)
Others 2 (765) 0 (765) 6 (786) 2(813) 0(867)
(0.3) (0.0) (0.8) (0.2) (0.0)
Total 703 (80115) 680 (84273) 699 (89025) 770 (94375) 709 (97801)
(0.9) (0.8) (0.8) (0.8) (0.7)

Adapted from Korea Disease Control and Prevention Agency; 2021 (8).
*Number of overexposure personnel (total number of group).
TPercentage of over exposure.

Table 5. Reason of Overexposure of Radiation Worker During 2015-2017

Group Patient Support Examination Practive Open Door Total
Number 39 4 3 46
Percentage 84.8 8.7 6.5 100

Adapted from Gil. Korea Safe Imaging; 2018 (10).

Table 6. Curriculum of Radiation Protection in Korean Medical School

Curriculum Number of University

Total response 8
Physics

Radiation and cancer

Radiation and pregnancy

Medical imaging request guidelines
Radiation protection of patients
Radiation protection of workers
Included in training

A OO 0N NN O

Time to actually see the X-ray equipment 4

Adapted from Jung et al. Korea Disease Control and Prevention Agen-
cy; 2019 (9).
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Appendix

Recommendations for Radiation Protection in Medical Institute by
Korean Academy of Medical Sciences
ChHetelstsle| oz 7| 2tof WA 2| # ot

oMol ol Jabd yhej= o 84 3720 oJsto] g of Jlom ojof ojsto] hafEal i, o] ff2]o] ofshH AR
TASAARE G AN YGRS 217 g 78 STAIR sk A2A] A Ak DA% 9] #el-29-24 5
AR e ol SAFSEE AFE Rt Mgojut ri o) o] 9 AR A RS Alefstale AR wd ol SAKSHA] ¢
Ak, JAR Feol] Sdsh= A9 -ART ool tieh wsat ¢ef 7 B g Zlojet. o] sjgshs 72 &4 Carm AR
79, ofH|Q1 ¥}, Agojatate] vt @ FA] A5t HAL Bl 7|3 AlQ] SAT; afjAls, AUl A% ZHEE AL 2807yl
UAIEA 98 3 29< 5 HY Ul AR BAARAE ARgshe ol sigEH, CT ZJd 5 EA9] BEolu Hxe
AR mFo] B 4= Qle e s 4= lehEAE PRl oJob FAIZ YA ] o] Qlom, SAIEYALY] B¢
I W85 ool sh AP, = BEMGA F o= AGAIE 2-8s e 7). FAESUAF A3 Aol o =545 7]
£ B o2 obg oz ArgEof it

1) YA wrojof] oist ws-o] "o =4 AR ¥ol7]4t(International Commission of Radiation Protection; ©]5}
ICRP)oIA = Y BHAMT ARGl Bosh= QJaks A S w82 wholof il 513l.om | of 7ofl= J/dofstttE HIRSH A
AL QB E HEA 02 AJRYShE oAl 1 o] AR HARS Aldshs TRt k] ojaf, T2 al depdabd e AMEShe
A 2sks oJAE Al )F7L st ol2fsh a2 dol B edt wso] A3k ofof Sl Zlo] ICRPL] HARR O]
t}. Sxjol|A] HIAMA ZARS: 214 A|315ALE HIAA ZARS: o]@]5H= o)Al HRARA ZAARe] a]e} EAS Qtolo} BkxlolA] 2]
A0] AARE Al 4= 9lon 53] ’AT Alsol] Bofshe oJake] 739 AR ofu2} o] 2ol H ook 4~ Sl ol wet
A ol A o] WA wrofof tigh w82 Dotk Wb 1l 9e)= Hgolek rdo] I AJZR Alof] ’IART Qb
o] WS AAG 212 HalshH, B2 WSARE AT 74|9J01f+ AR ol s AAA 2 AN LS St

r.]

HAR BAEAGE SElo] g olEQ1S thO2 M-S Algskal ik, oL, g oot £aiole] A9 mg Aol o
A) 9k 797} ot ) -2 WA BHe 497k won R golel 4210)2 1 wgo] w2 mhislofof B,
2) CT 2 5 Bato] BFoluf (R uj7)2 WASH: WAL 2o ik nfatalar olo] o) 27]2ke] habsieiate)

O

oll thsl thkefstzloll A Aaeke vista SRRl olE SR 7ol vh W0l KYFolrt. thekelst
g)o] o 27]3e] WA Rte] IRk o] CT ZA SolM #AkE Hashe 212 A-doll weh 27h 8 4 Sl ks 55
of Lhe= AN tiR2 Abet Ab ol o] o]2{gh WA Aol jHRte). & ol AA oBile tdoR &
g5t utol] oJ5hH tht CT AAtelIA & 22788 573 A, 0.13-40.73 uSve] Aol B, Wt 14.5 psvylet. wet
A BEARREFOILE G v Alo] E e e ARG AES o 4 2lon], A2l g 2a vt U b 1 F2 Jds] Fols
Al ek, wfebA CT #GAoIM = F2joket I Bar] 5 Hod75 285, 7Ha2] CT 29 «1ll=(102 H k) 2]
Al =e] "ojxl= Zo] FHEL. 20]E old Holxl= B¢ Atbiol] ofgh AR mF-2- njnjsict. vief k7t &
Fxte] Gof] % glofof strjette, W o5 285t A7) Wl e e B9 mE5E Hasked = 9lon, e e
o Ishe e AT
3) WA WAISARALR SE5t0iok She Wele? (R Ago7h AR BAZAAR SEstoioF sherh) A Wote &

790 jksronline.org



J Korean Soc Radiol 2022;83(4):783-791

229l ¥ 0T B FAAIE HEFHE Wk 2 Alslofof sl AL TodolA] ISR H9 WA BASAE 555
ofo} STk, WALM TRl ol FARSHA] B3 YAHOE SYUSH= H97H) BE WAFARE SEstofo} sh=xlol] thelis
seato] ojx)7} 9Irh. $3H22.5 she ol Relol] AQIMAS WAtk 71Ee Ao HalA YAl ghonl, duk o
4944 mZ o] AhEo] 1006 ol Zatehs Mol olE u(H ] 496 mSy, nIF) 79 eS| TAslol X o
o] o|27)7 AHle] 720w ) AFeHe AtelSo] ZAbeIh i gole] 49 salubge] SN ¢8R o Roln £
3 9 i ) B TEYRAS FACam, FAR 48 BAA A2 B A S, w0
AR HYEHE slo] 718 5t0] £ o] AHstck, D, YAHOR YAt Fol ZYUSH B9 WA BABAAE 55
g "et glom CT Y B2 5ol olo] si 9 Zlo|ch. JAyolsat, slojsia), WA SFo1T} olof Carm 5 Bo] ALE5H=

A% 0]}, 41732, ok, Aftolstal, v k7| ate] MEolet i gol WA TAFARLR S S 5to] pefshes WA

4) 22171283 41737} 9l 3]0l chs A3 o =7 |BelAE o) 2lwtel FAISHE o)2el 9 Aol WAty Qo]
S chafol ghck, 42i71ee 421ago) MgolE BEsh] Siste] 410] 2315 Sfelop gk, S| ZHAM Wolo of
3 W52 Alsto] o =elnt Bafe] ES Zo|7] gistoe] of et 12l slolof SHo|% elof Btk Ea A AL} A
27} ol EHIAMAL ol Bl A4S 4 HakE lstol etslolo} gk HEHTE FH8 A5 o2 F Belska ALg
oy SU LT B E S Hoie Zolt o) wetslelop et ofefs Mol 2 Wi 4717|%ol thste] Q4] 5o el

)11
Oll

4
:Olg‘
1)
>
[o
o
:Olg‘
[e)

rlok

B. AR AP

C. Oﬂ/\Pﬁ/\].gJ 57}

2) WhAbo] Qo] Blx) =
A. AAZ8 3} 71 AR

B. AW 93 284 9%

[ere)

C. YA 3} - linear no threshold model
D. Z0}5izte] E2g
3) Al HAR
4) YA AALE 915F 93]
Jst
B. |23} ALARA 9%
Ao Q2o G eE-dha 0 B AR = Aol A o] WA
5) WA SARRRS] AT A
A. 3T A-A=], AIRE 2|
B. WA EARAtel RiQle] Azt w2 5)-83F
Al HRARA T} AR o) = ek
2| 212

6) FAIZAolA el of Zole] AN mlEg S 4 = 10t U3

?>

O

.UO

https://doi.org/10.3348/jksr.2022.0092 791



