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Procedures Pationts Age Height Weight Tube Voltage Fluotri(rfgopy Ng, of spot

(vears) (cm) (kg) (kVp) (e0) images

TACE 3139 61.8 164.7 64.4 79.3 935.6 100.7
AVF 234 63.7 161.2 56.9 62.7 649.8 68.2

LE PTA & Stent 278 64.0 164.4 61.7 70.7 1090.8 159.6
TFCA 2083 55.2 160.7 61.7 76.2 599.9 268.3
Aneurysm Coil 320 58.0 159.6 59.0 76.0 2325.5 349.5
PTBD 566 65.5 159.7 58.2 80.7 379.3 7.1
Biliary Stent 218 66.5 159.3 55.3 78.9 600.5 0.8
PCN 219 60.7 161.5 59.9 77.5 2229 6.1
Hickman 519 54.8 159.7 61.7 70.7 51.3 2.6
Chemo-Port 479 57.0 162.1 60.0 70.4 34.1 1.6
Perm-Cath, 460 61.5 160.6 61.7 70.2 56.3 2.0
PCD 337 59.5 165.2 02.0 73.5 148.3 45

Vis. EMB 254 58.0 164.0 063.7 79.9 1027.5 301.5

TACE ; trans arterial chemo embolization

AVF ; arteriovenous fistula

LE PTA ; lower extremity percutaneous transluminal angioplasty
PTBD ; percutaneous transhepatic biliary drainage

PCN ; percutaneous nephrostomy

Vis, EMB ; visceral embolization
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Table 2 DAP values of interventional procedures

Procedures

Mean DAP Distribution (Gy - cm?)

Hospitals Rooms Patients Mean Min, Max 1st Quart, Median  3rd Quart,
TACE 22 35 3139 191.1 8.5 1678.8 100.6 152.7 237.7
AVF 9 14 234 14.1 0.2 113.1 6.0 10.9 17.3
LE PTA & Stent 13 16 278 85.4 1.3 571.0 21.6 54.9 114.1
TFCA 18 29 2083 149.6 0.1 685.5 86.8 124.6 188.5
Aneurysm Coil 15 18 320 316.9 35.8 3080.5 169.3 237.1 383.5
PTBD 15 25 566 36.1 0.3 1290.8 8.5 18.7 37.5
Biliary Stent 21 36 218 47.4 0.7 289.4 15.2 27.4 64.6
PCN 13 15 219 19.0 0.5 189.1 5.8 11,5 22.4
Hickman 15 20 519 40 0.03 75.3 1.1 21 4.3
Chemo-Port 20 24 479 2.1 0.01 31.7 0.6 1.4 2.8
Perm-Cath, 17 17 460 3.7 0.02 37.4 0.7 2.0 44
PCD 20 25 337 315.7 0.5 209.8 4,5 8.3 17.1
Vis, EMB 19 22 254 308.0 31.7 3720.2 134.5 234.4 357.9
Table 3 Fluoroscopy time of interventional procedures
Mean Fuoroscopy Time Distribution (sec.)
Procedures
Hospitals Rooms Patients Mean Min, Max, 1st Quart, Median 3rd Quart,
TACE 22 35 3139 935.6 32.0 5775.0 486.0 935.6 1224.0
AVF 9 14 234 649.8 30.0 3715.0 319.5 649.8 786.1
LE PTA & Stent 13 16 278 1090.8 42.0 5897.0 4472 1090.8 1460.1
TFCA 18 29 2083 599.9 16.0 6636.0 316.5 599.9 086.0
Aneurysm Coil 15 18 320 23255 250.0 16878.0 1016.8 23255 2975.8
PTBD 15 25 566 379.3 16.0 6777.0 126.5 379.3 427.5
Biliary Stent 21 36 218 606.5 30.0 2493.0 313.3 600.5 759.8
PCN 13 15 219 2229 8.0 1643.0 91.5 2229 230.0
Hickman 15 20 519 51.3 5.0 987.0 17.0 51.3 54.0
Chemo-Port 20 24 479 34.1 5.0 428 4 12.0 34.1 43.0
Perm-Cath, 17 17 460 56.3 2.0 507.0 9.6 56.3 67.8
PCD 20 25 337 155.0 0.0 3553.0 44,0 148.3 141.0
Vis, EMB 19 22 254 1027.4 33.0 5278.0 558.0 827.5 1272.0
1371 thit Al AR 191 FAAIZES] Hat, 2], v. 1 &
Z|thgh, B ARES] GhS v A AEA JIEHIA Al
ol Hswule] I e FAIAZRO] 2325 5% & &=t Health Protection Agency(HPA)= Rp=t %] oj| A
Aon MHsS Agsty] flste] Adoz A Al ST A HlolE Hlo|AE BAske] 5| Wit 7]
29 HETzLT} ShaH 2925 4% 49E.71k0] EA] Hog HiAE dstal Qleon, o]& 7|Z& dho] =7}
7t A= AT SAAY FHEE e S A =Y & A2FZ0](National reference dose)E Hi3}a Q.
Ao 5y AW FHEHEH AUAEo] 34122 = TLoll= HPA E.114]¢] Doses to patients from radiographic

AAIZEO] 71 Al S = AT Table 3).

and fluoroscopic X-ray imaging procedures in the
UK-2010 review; HPA—CRCE—034"7} 2010 d¢] w3 s
vp Qlok, ARk olgA HhErE oHuete] RS éh_i
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Table 4 Mean DAP values of major interventional procedures by countries DAP (Gy - cm?)
Procedures Korea England® ltaly? Turkey? Saud® Spain™®
TACE 152.7 315.0 129.0 168.0 161.0
AVF 10.9 30.0 251
LE PTA & Stent 54.9 52.0 79.8 94.0
TFCA 124.6 158.0 85.7 74.1
Aneurysm Coil 237.1 329.0 101.0 105.0
PTBD 18.7 16.6 23.0
Biliary Stent 27.4 37.0
PCN 11.5 8.3
Hickman 2.1 1.2
Chemo-Port 1.4
Perm-Cath, 2.0
PCD 8.3
Vis. EMB 234 4 168.0 236.0
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Table 5 Patient reference levels of interventional procedures in America, England and Korea DAP (Gy - cm?)
Procedures Korea America’® England”
TACE 238 400
AVF 17
LE PTA & Stent 114 250
TFCA 189
Aneurysm Coil 384 360
PTBD 38 100
Biliary Stent 65 43
PCN 22 40 13
Hickman 4 3
Chemo - Port 7
Perm - Cath, 4
PCD 17
Vis, EMB 358 450
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Evaluation of Patient Radiation Doses Using DAP Meter
in Interventional Radiology Procedures

Byung-Sam Kang":Yong-Su Yoon?

Y Department of Radiological Technology. Shingu University

? Department of Health Sciences, Graduate School of Medical Sciences, Kyushu Univeristy, Japan

The author investigated interventional radiology patient doses in several other countries, assessed accu-

racy of DAP meters embedded in intervention equipments in domestic country, conducted measurement of

patient doses for 13 major interventional procedures with use of Dose Area Product(DAP) meters from 23

hospitals in Korea, and referred to 8,415 cases of domestic data related to interventional procedures by ra-

diation exposure after evaluation the actual effectives of dose reduction variables through phantom test,

Finally, dose reference level for major interventional procedures was suggested.

In this study, guidelines for patient doses were 237.7 Gy - cm’ in TACE, 17.3 Gy -cm’ in AVF, 114.1
Gy - cm’ in LE PTA & STENT, 1885 Gy - cm’ in TFCA, 383.5 Gy - cm’ in Aneurysm Coil, 64.6 Gy - cm’
in PTBD, 64.6 Gy - cm’® in Biliary Stent, 22.4 Gy - cm” in PCN, 4.3 Gy - em’ in Hickman, 2.8 Gy - cm’ in
Chemo-port, 4.4 Gy - cm” in Perm-Cather, 17.1 Gy - cm’ in PCD, and 357.9 Gy - cm® in Vis, EMB,

Dose referenece level acquired in this study is considered to be able to use as minimal guidelines for

reducing patient dose in the interventional radiology procedures, For the changes and advances of materi-

als and development of equipments and procedures in the interventional radiology procedures, further

studies and monitorings are needed on dose reference level Korean DAP dose conversion factor for the

domestic procedures.

Key Words : Interventional Radiology, Dose Area Product(DAP), Radiation Dose, Diagnostic Reference dose

Level, Patient Dose
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