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A Study of Diagnostic Reference Levels for Coronary Angiography and
Percutaneous Coronary Intervention in Gyeongsang Area

Si-Wang Lim"-Jung-Su Kim?-Pyong-Kon Cho?
L% Department of Radiological Science The Graduate School of Medical and Health Industry, Daegu Catholic University
2 Department of Radiologic Technology, Daegu Health College

Abstract  Interventional cardiology procedures can involve relatively high radiation doses compared to conventional
radiography. During CAG, CAG + PCI and PCI the same area is exposed to radiation for a long period. In this study,
radiation exposure data of 421 examinations in Gyeongsang area were collected, and the DRLs and ADs in actual medical
practice for three types of interventional cardiology procedures in Korea were established, In CAG 286 case, 75th percen-
tile DRLs and ADs of the total DAP were 55.89 Gy-cm® and 37.47 Gy, respectively, In CAG + PCI 92 case, those val-
ues were 222.84 Gy -cm’ and 117.51 Gy - cm’ respectively, In PCI 43 case, those values were 198,73 Gy -cm’ and
120,13 Gy - cm’ respectively, In this study, for the first time, the diagnostic reference level of interventional cardiology
procedures in Gyeongsang area were established, Using the diagnostic reference level of interventional cardiology proce-
dures derived from this study, it will help to identify and improve the level of exposure dose in the region and country.

Key Words : CAG: Coronary Angiography, PCI: Percutaneous Coronary Intervention, DRLs: Diagnostic Reference Levels,
ADs: Achievable Dose, DAP: Dose Area Product
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Table 1. CAG and PCI Patients for determination of DRL
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Procedure Height (cm) Weight (kg) BMI Age ()
Average 162,82 64.53 24,22 68.30
CAG . <
Minimum 142,00 37.50 16.02 39.00
(286 case)
Maximum 183.00 121.00 37.34 92.00
Average 162.80 64.26 23.99 09.65
CAG + PCI .
Minimum 142.80 35,00 15.56 44.00
(92 case)
Maximum 190.00 105,00 32.18 93.00
Average 162,21 62.58 23.70 72.60
PCIL
Minimum 149.00 38.20 15.30 50.00
(43 case)
Maximum 176.00 99.30 35.61 91.00
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Table 2, CAG and PCI Patients for determination of Gender and Puncture site
Gender Puncture site,
Frequency Percentage Frequency Percentage
CAG Male 183 03.98 Radial 253 88.46
(286 case)
Female 103 36.02 Femoral 33 11.54
CAG + PCI Male 57 62.00 Radial 63 68.50
(92 case) Female 35 38.00 Femoral 29 31.50
PCI Male 29 67.40 Radial 34 79.10
(43 case) Female 14 32.60 Femoral 9 20.90
Table 3, The DRL for CAG calculated in this study
CAG (Gy - e
(286 case)
Procedure Cum Cum Total Cum Total Total
Fluoro DAP Exposure DAP DAP Fluoro Time Run Image
Gy - o) Gy - cmd) Gy - o) (min) Frame
Mean 24,37 17.10 42,97 3.78 7.92 521,94
SD 25,70 10.92 32,81 2.60 2.39 166,87
Minimum 1.86 . 7.12 1.09 3.00 220.00
Maximum 191.80 65.67 243,14 20.70 17.00 1263.00
25th 6.75 8.46 18,50 2,25 6.25 420,50
ADs 50th 19.30 15.54 37.47 3.30 8.00 503.00
DRLs 75th 30,40 23.82 55.89 4,45 9.00 594,00

Cum Fluoro DAP: Cumulated Fluoroscopy Dose Area Product; Cum Exposure DAP: Cumulated Exposure Dose Area Product; Cum Fluoro
Time: Cumulated Fluoroscopy Time; SD: Standard Deviation; ADs: Achievable Dose; DRLs: Diagnostic Reference Levels
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Table 4, The DRL for CAG + PCI calculated in this study

CAG + PCI (Gy - cmd)
(92 case)

Procedure Cum Cum Cum Totl Total
Fluoro DAP Exposure DAP Fluoro Time Aun Image

Gy - cm?) Gy -cm) Gy - cm?) (min) Frame

Mean 114,06 39.73 158.69 21.24 31.63 1875.93
SD 116,57 25.58 135.08 14,94 17.54 1283.39
Minimum 2,51 . 4,58 10.00 706.00
Maximum 582,32 128,16 672.47 111,10 92.00 7520,00
25th 29.11 17.91 53.27 10,29 18.00 1177.25
ADs 50th 83.45 38.04 117.51 17.29 26.50 1474.50
DRLs 75th 163.14 55.38 222.84 26.26 40.50 2071.25

Table 5, The DRL for PCl calculated in this study
PCl Gy - cmf)
(43 case)

Procedure Cum Cum Cum Tota Total
Fluoro DAP Exposure DAP Fluoro Time Aun Image

Gy - o) Gy - cm?) Gy - cf) (min) Frame
Mean 254.36 32.25 239.28 27.11 19.37 1488.86
SD 329.601 44,79 317.12 30.92 13.44 1745.45
Minimum 27.50 . 2493 2.06 6.00 307.00
Maximum 1320,27 218.39 1538.66 128.80 64.00 8409.00
25th 66.26 . 83.64 8.55 10,00 619.00
ADs 50th 119.45 22,89 120,13 13.70 15.00 860.00
DRLs 75th 337.03 36.63 198.73 30,50 25,00 1468.00

PCI 198.73 Gy * cm’2 E&E|Qlon CAG AAF & TS
W Q- 35]4(CABG: Coronary Artery Bypass Graft) =
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Table 6, A multicentre survey of local DRL and AD for CAG and PCI in Korea[10]

CAG (Gy - cm)
(792 case)

Procedure Cum Cum Total Cum Totl Total
Fluoro DAP Exposure DAP DAP Fluoro Time Run Image

Gy - cm?) Gy -cm) Gy - cm?) (s) Frame

Mean 17.53 2298 40.35 238,94 10.00 572.00
SD 23.30 14.57 31.87 242 .94 5.00 304,00
Minimum 0.64 1.68 5.73 32,00 3.00 169.00
Maximum 368.01 140,67 50.87 2776.00 52,00 3046,00
25th 6.72 13.76 23.61 116.00 7.00 367.00
ADs 50th 12,14 19.60 33,11 166.00 9.00 502,00
DRLs 75th 19.81 28.71 47.00 269.50 12,00 676.00

Cum Fluoro DAP: Cumulated Fluoroscopy Dose Area Product; Cum Exposure DAP: Cumulated Exposure Dose Area Product; Cum Fluoro
Time: Cumulated Fluoroscopy Time; SD: Standard Deviation; ADs: Achievable Dose; DRLs: Diagnostic Reference Levels

Table 7, A multicentre survey of local DRL and AD for CAG and PCI in Korea[10]

PCI (Gy - aP)
(279 case)

Procedure Cum Cum Total Cum Total Total

Fluoro DAP Exposure DAP DAP Fluoro Time Aun Image

Gy - cm?) Gy -cm) Gy - cm?) (s) Frame

Mean 84.86 52,11 136,23 1050.05 32.00 1540.00

SD 101,60 35.20 112,84 818,21 17.00 1042.00

Minimum 2,52 8.56 10.39 106.00 6.00 167.00

Maximum 1117.87 232.53 796.88 5465.00 106.0 6952.00

25th 29.10 27.46 64,60 518.0 21,00 845.00

ADs 50th 54,20 42,97 102,62 782,50 28.00 1212,00

DRLs 75th 98.24 62.49 171.26 1338.25 39.00 1942.00
1 WS WA st Asstr] dieoll Aol thE B o] HuAE Fof AT TS skl eH10l. 4ol 7
Hrop 52 A0 2 WET7], Table 82 2 A-tollA] A= T =7PE AHE] AHlo|EE Aljtsto] 2|53 Q1
H CAG ¢} PCI] et Za1l 245 =y 2 o2 27} )& 3k 9k Table 8% HH 20094 2|19 ZIthzt
Ao vlagh Zolck, 1LESR= CAG 42 Gy -cem’, PCI 89 Gy - cm’0]glo}
B el vl Ad, CAGY AR IENE 3 20209 Ado|ER WIS CAG 39 Gy * em’, PCI
DIMOND, H|=, YRt 9A A4}, PCle tE 78 Gy - em’® E01E AS & 4= JrH13], Zeg 9JA]2014
Z7pRT} S Aow Yepir) QRe Irjdos Akt o] AkilEels CAG 45 Gy - e, PCI 95 Gy - cm’]
DENE AYIA ik A2 TRBHTEAE % 9ot 2017d Aelo] = AR MESR=0AG 38 Gy - o
ESACHI, G A7k BAMY dolelo]A(NPDD:  POI 80 Gy - e’ FOE AS & 4 i), UL
National Patient Dose Database)S F-=3dfo] 4= 3% 2003 SJ=HIARA mFof tigh 7 AHRIIEAE A
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Data Registry)& 2%3to] 7} 57|l A5 Age]x
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Table 8, Comparison of DRL values of CAG and PCl procedures in the this study and preliminary DRLs proposed by other studies

CAG PCI CTO CAG + PC
Gy - cm? Gy - cn?? Gy - cn? Gy - cn?
DIMOMD 2003[12] 57 94
Ireland 2009 42 84
Belgium 2009 71 107
UK 2009 29 50
Spanish 2009[13] 42 89
Spanish 2020[13] 39 78
Crotatia 2010 32 72
Bularia 2012 40 140
USA 2012 83 193
France 2014[14] 45 95
France 2017(14] 38 80
EURADOS 2018 35 87
Germany 2019[15] 28 48 55
Finland 2019 30 75
Korea 2019[9] 47 171.26
JAPAN 2021[11] 59 130 280
Thailand 2022 91.3 156
This study 55.89 198.73 222,84
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