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- A Study on the Evaluation of Patient Dose in Interventional Radiology -
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TLD chip& M| ¢HH(Eye ball), AN (Thyroid), &
¥(Chest> H5(Abdomen), AJA14(Genital gland) Z A]
BACFY &2 level? exposure’l dAEE F9)o

oPOZl ESD #& Fstgon, TLDY| &4 ef7 we
95 Hvlstel HElel TLDE 3704 FAsIg:. TLD

T=
Q% ]—%*H% +10 %°]= DCC(Dose Conversion Coefficients)

N
mlo
%

5lo] DAPE HE] EDE 3K Table 1).

Table 1. Dose Conversion Coefficients for Interventional
Procedures,
Dose Conversion Coefficients

TACE 0.12

PTBD 0.26

AVF 0.01

TFCA 0.10

GDC 0.10
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Table 2, The patient dose survey data in interventional radiology.

Pocedure Patient. Min Max Mean SD
Number
TACE n=114 20.00 181.00 58.86 27.53
Procedure PTBD n=14 12,00 51.00 24,83 13.27
time AVF n=14 32.00 109.00 62.29 21,74
[min] TFCA n=33 19.00 1250.00 40,58 21.18
GDC n=14 73.00 319.00 126,43 70.51
TACE n=114 19.00 409.00 108,37 76.05
PTBD n=14 0.00 11.00 2.86 3.23
Image _
(frame] AVF n=14 0.00 99.00 52.29 23.29
TFCA n=33 85.00 1049.00 345.61 226.72
GDC n=14 46,00 635.00 272.00 137.14
TACE n=114 1 12 4.00 2.08
Angio number AVF n=14 2 5 3.62 1.04
[NoJ TFCA n=33 1 18 7.30 4,17
GDC n=14 3 11 5.50 3.11
TACE n=114 1.40 48.63 16.61 11.65
) PTBD n=14 0.80 17.80 4,21 4,28
ﬂul?niil]ne AVF n=14 5.38 45.78 18.76 15.09
TFCA n=33 1.50 27.40 9.31 5.82
GDC n=14 22,10 115.70 51.10 28.00
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TACE n=114 26.78 714,04 209,94 160.47
DA PTBD n=14 1.66 49.40 18.45 15.47
(Gyen) AVF n=14 10.70 84.78 27.69 19.35
TFCA n=33 46,56 619.59 226,03 146,97
GDC n=14
TACE n=114 4,37 85.69 25.19 19.13
- PTBD n=14 0.43 12.84 4,80 4,02
vl AVF n=14 0.11 0.85 0.28 0.19
TFCA n=33 4.66 61.96 22,60 1 4.70
GDC n=14
Table 3. TLD measured value of ESD. (unit: MGy)
Pocedure Ejﬂwe;;r Min Max Mean SD
TACE n=114 44,25 4346,08 511,75 577.85
Abdomen PTBD n=14 5.41 243.13 58.60 61,52
AVF n=14 3.13 81.71 31.77 24,63
Table 4, The major organ  dose survey data in interventional radiology, (unit: MGy)
Pocedure Ej:f;; Min Max Mean SD
TACE n=8 0.42 2.34 0.88 0.57
Eye PTBD n=3 0.13 0.29 0.22 0.06
AVF n=>5 0.12 0.53 0.27 0.15
TACE n=8 1.08 8.63 3.38 2,37
Throid PTBD n=3 0.34 0.72 0.57 0.16
AVF n=>5 0.05 7.94 1.96 3.08
TACE n=8 6.01 65.68 24,09 18.61
Chest PTBD n=3 0.91 1.69 1.35 0.31
AVF n=5 0.17 2.18 0.90 0.56
TACE n=8 44.25 1,159.44 436.19 372.32
Abdomen PTBD n=3 16.16 157.49 71.88 58.98
AVF n=5 0.10 0.21 0.15 0.04
TACE n=8 0.27 3.27 0.74 0.89
Genital gland PTBD n=3 0.24 0.40 0.33 0.05
AVF n=>5 0.08 0.45 0.14 0.09
M 22 1t o AlzAltel 498 Zoz HrhEglth DAPZ 94|
B2 209,94 Gy - em” O|A|gF EEARF7} 160,47 Gy - em”
1. 8Xo| MEMZ=X 2]} 2 E=9rom(Table 2), ESDZE Hi+ 511,75 mGy©o]al,
FEZHA= 577.85 mGy 2 &8 & Btk ESDO| Zdf
TACE S4oIA Bt FAAZES 16.61(£11.65)FO0= 2 4,346,08 mGy 2 ZA = HTable 3).

igeol we AR Hol7t ot B EEUA

ghe BT FAIZE Aol Aol HRE 2 o
Be ol wheh W] Yolwrt e HReld B

EHo] HEAFS Al T 436,19 mGy =2 19 TACES
Bt 8~103] HhE AP oF 3~4.5 Gy7l ¥ &= A
OS2 dlEnh E3F Ve 7)o AR Al 3.4 mGy
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58.60(+61.52) mGy©|A|qt o] AFo] 243,13 mGy S L}
ERf it
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EDZ2 23% o[t} ©o]i= TACES| H|al] FAJAZko] il
B9 =5 47 A2 Autoly PTBDO] 7 Sktol| wh
2} dolwert =& 97t ol AdoA S =R gL
U oo wE EAAS wiAIE 4= ¢lth. PTBDY
A duxde art A glo] FAINE ARESEALL
2o EgS A Al FEiZF SR A2 oA
I} o] Sl Ao= AlmETh

AVF= AlgAto| Al ddet 9SS 71skes Aleol
ARk A o2 oAz W FAFE Mok o
Utt ol= Al W ARt WSS Fol 2PER
e 22 73S o] 8als gsto] Al
&5 YPoh= HlFo] Eobdl Aiolrt, AVFE Bal FAA]

%
i

]_
e B2 9=

= road map’/|s=

74 18.76(+15.09) 50|11, DAPE 27.69(+19.35) Gy -
ean’olt}, ESDE 31,77(+24.63) mGy©] At ZchAeo]
81.71 mGyE YRl AlERHE 7[Eo2 thE A
<o gl dAollA A or w2 Advko] HEES
T} o= AlE H97F Ak A A B9t A
L8 7] WEoE AlRELCE

TFCAS] H++ image= 345.61(£226.72) frame, FA|
AZFS 9.31(+ 5.82) 50|t} DAPL 226.03(+ 146.97)
Gy - em’o|t}. Occipital®] BFAIERS 404.85(+301.57)
mGy©°]al EAM_Q] HAleF 373.85(+ 248.52) mGyo]t},
Ty HATES Occipital®] 1.7 Gy, EAM©] 1.3 Gy=
WA O R Qg A7t WAl 4= gl wekieel &
&4 24 %It Table 5), FA AL
Hl= 22} ofgfjo]] XAto] fJz]=|o] ¢lof Occipitalol H]
3 ol mEHE Mgke 7.7 %2 UERITH TFCAAS
Al Q1HA71Q] Thyroidel #ZEE= Agko| 35 %= 7|}
AAtoll Hlal] W2 AgFo] RAEL 9t} 7|El 7|52
0.5 ®ol3te] A2 M=Fe] o] Q= AoxE H7h At
(Table 6).

GDC embolization®] 739~ &A}2] Algof whal 1 Z|o]
7b Adate] dubA]l 7|Eo R Hvke HriE = glojA

U =Y A

Table 5, TFCA from TLD measured ESD values, [unit : MGy, n=33
N Min Max Mean SD
Eye 46 2.24 176.30 31.06 35.30
Occipital 97 39.59 1,646.07 404.85 301.57
EAM 59 79.91 1,305.04 373.85 248.52
Table 6, The major organ dose survey data in TFCA, [unit : MGy, n=4]
Min Max Mean SD
Thyroid 26.88 318.84 124.35 96.09
Chest 1.11 3.82 1.91 1.00
Abdomen 0.17 0.68 0.44 0.19
Genital gland 0.13 0.51 0.30 0.17
Occipital 234,40 713,98 357.79 166,24
Table 7. GDC embolization from TLD measured ESD values, [unit : MGy]
Min Max Mean SD
Eye 27.73 522.35 165.43 127.67
Tube side EAM 161,92 6,757.99 1,704,06 1,766.30
Occipital 314,49 14,185.36 2,204,03 3,351.20
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Alg Al F2 AMEE tubedl| meb FESHCE GDC
embolization®] A|YEFE hEHE 2] Nuero intervention
et oo Aulebd DAPGE EAZE AUEA) SRk
GDC embolization®] images= 272.0(+137.1) frame, &
HxFEE 5.5(£3.1)3], FAATRE 51,1(+28,0)+20]ct,

GDC embolizationof|A] TLDEZ =43} ESDZE Tube
side EAM©]| 1,704.1 mGy, Occipital®] 2,264 mGy=
Ao QIF ot S S ol ek 2kt
- AakolthTable 7).

PA tubeE F= ARRF Bf AR Qhol 164.8
(£105.9) mGy, tubeZ ol 786,3(+£490.8) mGy, Occi—
pitalo]]l 5,535.0(+ 5681.4) mGy7} ¥ZEal, Zofigh
o] 14,185.4 mGy Qr}. Lat. tubeS AM83F 7 oFf
o] 97.9(+73.6) mGy, Occipital®] 471, 3(+140.7) mGy,
tubeZ F]o] 1,824.2(+1,484.5) mGy7} WZEE9T 2t
Zkol 5,255.2 mGyith PA + Lat, tubeS ARESF A
olglo] 218.2(+149.1) mCy, tubeZ Flo 2.148.5
(£2,308.9) mGy, Occipitale] 2,095.0(+1,710.93) mGy

7t SEGGLT, 2919 Hojghe el 522.4 mGy, tube
2 ol 6,758.0mGy, Occipital®] 5,777 3 mGyich
(Table 8),

GDC embolization2 FAJA|ZFo] Al BHHo] Ql=
A RelE FHOR AL Kbl WS Ao
TEZL= AIE Ho|il o™ GDC embolization®f] %l
A9l TFCAA TS Heithd WAk o) 1d =7t

A

—

[e]

e 7118kl Yig TACE Al&elo|E B7ska, 3
9 ufe}, 7} case uith TioFs At Uehet BAARH
= A4 14204 4863802 tlFgon, dWxgE
4% 18104 128]2 ThaFSIdTh EDE 4.37 mSvelld
85.69 mSvil oA THFRE GhS Mt BRI WAL
& A B TEATe X4 dolme} AU ofio|
e Ypxo B9 ot FAAZE So A7 #ewtt

L e HolRl YEoln, AUHOR o]t Qg 23

Table 8, TLD values GDC embolization according to the position in the tube,

Organ N Min Max Mean SD
Eye n=3 27.73 288,37 164,81 105,95
PA Tube side EAM n=>5 161,92 1473.09 786.29 490.83
Occipital n=6 317.90 14,185.36 5,534.98 5,681.36
Eye n=3 32.94 257.91 97.95 73.61
Lat Tube side EAM n=5 595.66 5,255.16 1,824.22 1,484.49
Occipital n=6 314.49 737.55 471.30 140.67
Eye n=3 84.68 522,35 218.23 149.08
o Tube side EAM n=5 641.38 6,757.99 2,148.48 2,308.86
Occipital n=6 541.34 5,777.33 2,094.97 1,710.93
Table 9, S University Hospital TACE Phantom experimental results (Flat panel detector type). [unit : MGy]
TLD values %
Eye 0.10 0.04
Thyroid 0.37 0.16
Chest 2,82 1.20
Abdomen 235.43 100
Genital gland-m 0.15 0.06
Genital gland-f 1.35 0.57
Thyroid-inner 0.40 0.17
Liver-inner 29.80 12.66
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2. Phantom &Alg 21
1) TACE Phantom A}

St 9] TACE Phantom 43I} Abdomen®] ESDE
100%2 E3FS ] Liveroll+= 12.7 %9 A7) A5Fo] &A=
ek o= 7 AA| FRo] FAwes ALlelt Aot
(Table 9).

FD Typed} II Type2] #AH|o|A ESDE 100 %= 5193
o Liver?] A7]A=S FD TypeolAls= EXHESDO] 15 %
AEo|L} 11 Typed A 7 %2 YeRGTth o] II Typeo
ot ws o] XA BeldA] Holehn Azt
(Table 10).,

Sl:HoH:ﬂ 0,]_14— S_:_Ul-tﬂ%_‘% e ]'H]E. e modes /K]—

ol BAIS, AN Al 4 AP et
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H TLDZS EX|9 S5~8-2 normal mode?} H|EHH
normal modeo|A= 12.66 %] T5= UEPH ¥HH Low
modedl| A= 19,75 %2] TS LERHL)

tlo

2) Neuro intervention Phantom A}

SHeFH YL Image Intensifier type©|il AHYL flat
panel type°|3ith F A= & AolE YEHE
(Eye)oll= <F 2089] x}o]7} YEFSEAL Occipitaloll= ©F 5
v Q] z}ol& YUEFHTHTable 11). Neuro procedure®]A]
TR} BRI TA ol Phantom: 0|88}
o e o St sk S dEhe Bl 20004

ol A%, AL F9, A B9 R 20064E0] 4
&, WA} B9 Tl et datae] Xlo] W
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= Zlog woEr

e

V. il

PRRE 9 A2 SHS 53 S AT FAA
MpAHRoRe] B Sl E Al B AR 47, 24}

Table 10, TACE Phantom experimental results, [unit : MGy]
Hospital Detector type TLD values %
S general Flat pannel 219.77 100
Abdomen A hospital Flat pannel 97.99 100
S university Image Intensifier 577.10 100
S general Flat pannel 26.58 12.09
Liver-inner A hospital Flat pannel 19.35 19.75
S university Image Intensifier 39.69 6.88
Table 11, Neuro intrevention Phantom experimental results, [unit : MGy]
S university hospital A hospital
Eye 45,13 2.03
Thyroid 8.73
Tube side EAM 639.67 32.76
detector side EAM 48.85
Occipital 455.13 91.93
Vertix 21.59 3.31
head-inner 22273 33.08
Thyroid-inner 11.37 1.74
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BSF: back scatter factor,
AFFD: focus film distance at the DAP position,
# mat. mass absorption coefficient,

u air. air absorption coefficient

T DAPZFE Month Carlo methodE ©]83fo] 7ihch
7] EDE % 4= Q= DCCE AREsto] A=ks vle]
o} 2 2~ 9le Aolth ™ AUt ionization chamber
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e Abstract

A Study on the Evaluation of Patient Dose in Interventional Radiology

Hyung-Sin Park“? - Cheong-Hwan Lim? - Byung-Sam Kang” - In-Gyu You®* - Hong-Ryang Jung?

Y Dept. of of Diagnostic Radiology, Dongkook University hospital
Z)Depr. of Radiological Science, Hanseo University
2l Dept. of Radiotechnology, Singu College
Y Dept. of of Diagnostic Radiology, Hallym University hospital

To perform patient dose surveys in major interventional radiography procedures as a mean of inter-in-
stitutional comparison and of establishing reference dose levels with the ultimate goal of optimizing patient
doses in the field of interventional radiography. We reviewed international patient dose survey data in the
literature and measured patient dose in major interventional radiography procedures (TACE, AVF, PTBD,
TFCA, GDC embolization). ESD(Entrance Skin Dose) was measured using TLD chips attached to the patient
skin and ED(Effective Dose) was calculated using angiography unit-derived DAP, A survey of patient dose
in interventional radiography procedures were also performed with a questionnaire for interventional radiol-
ogists and we proposed a guideline for optimizing patient doses in the field of interventional radiology.
The patient dose survey data in interventional radiography procedures were very rare in literature compared
with those in diagnostic radiography procedures, In TACE, the mean ED was 25.43 mSv and the mean ESD
was 511,75 mGy. The mean ED of TACE was not high, but the cumulative dose should be checked, due to
longer procedure TACE, In TFCA, the mean ED was 22.6 mSv and it was relatively high compared with da-
ta of other countries. In GDC embolization, the mean ED was not available, because GDC embolization
was performed with old Image-Intensifier-type unit and there has no unit-installed ionization chamber. Also,
the mean ESD of GDC embolization was up to 2,264 mGy and further studies are needed to calculate the
net ED of GDC embolization, Patient dose occurred during interventional radiography procedures are high
related with the difficulty of the procedure, fluoroscopy time, the number of angiographies and the treat-
ment protocol. Therefore, continuous education and efforts should be made to optimize the patient dose in
the field of interventional radiology.

Key Words : patient dose, interventional radiography procedures, DAP, ESD, ED, TLD
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