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Investigation and Assay of Patients Received Interventional Radiology Procedures:
a Single Center Experience
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(Department of Interventional Radiology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [ Objective] To investigate the radiation doses of patients during interventional radiology procedures and explore the
preventive measures. [Methods] Radiation dose was measured 1651 times in 947 cases during the interventional operation with area
exposure product (AEP) system equipped with DSA (Philip FD20). Perspective time, photography frames, dose-area product (DAP)
and entrance surface dose (ESD) were all real time recorded on the DSA. Rank sum test, relevance analysis, and simple linear
regression were assessed with statistic analysis. [Results] Mean value of perspective time, photography frames, DAP and ESD were
(13.5 £ 12.1) min, (230 £ 180) frames, (194 + 192) Gy-cm?, and (0.60 + 0.17) Gy. DAP and ESD were higher in the patient =
50 years old and in the embolization procedures. It was observed that there were linear correlation between DAP and ESD (r = 0.978,
P < 0.01). [Conclusion] There was a significant difference in radiation doses in different kinds of procedures, range of patient ages
and levels of the performer skills. Total ESD can achieve make more precise prediction of total DAP than use of photography frames or
perspective time alone.
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Table 1 Patient basic data and doses in different part of interventional radiology procedures (x£s)
Type of procedures Sex (case) o )
Case ——————— Age/years  Perspective time/min Photograph /frame DAP/(Gy-cm?) ESD/Gy
Male  Female
Head & neck 229 160 69 45 £ 21 13.6 £29.9 237 + 275 178 £ 115 0.69 + 0.46
Thorax 136 78 48 53 +22 15.2+£12.5 253 + 339 268 £ 143 0.57 £ 0.65
Abdomen 816 542 274 52+13 13.2£245 281 + 189 190 £ 158  0.63 £ 0.26
Pelvis 383 75 308 44 £ 15 14.3 + 12.0 223 + 110 169 £ 154  0.40 £ 0.32
Centrum 23 13 10 45 £ 13 39+1.2 10+9 36 + 28 0.10 = 0.07
Extremities 64 45 19 50 +32 13.8 +12.1 125 + 241 185+190 0.39+0.24
Sum 1651 923 728 49 + 30 13.5 £ 12.1 230 + 180 194 £ 19 0.60 + 0.17
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3 #

I ATHRYT B F 2 S TR TR T X £l
B AR , T LAz RS (R R 2 i EiomT 1
FE I —FFE RS2, BS LB R Y
MIUESGER 22 | £8 35 JIT 37 1) 0 S R0 e e A, E R 7 o
(23 37 B LA & AL 2R I29R T R+ |
P U B 452 286 LA R 5 X AL 25 1 o FH 0 S e
FHRZEW MR,

ARWFFE 1 651 BIEE T, A 18.1%H) ESD
KT 1 Gy, EER 62.3%) 3 3h Ik K A& 1l A
A 17% 0 4 7 22 1F B4 51 3 R (percutaneous

transhepati cholangio drainage, PTCD) 10.2%#3k
FERA AL A B ESD KT 3 Gy R, 53
FE] £ 5 24 5 W B R (FDA) %7 ESD B {F 1Y
LARJEHENLLT 1 ~2 Gy ZW &/, ICRP & T
2000 44 HE A8 2 R 1 i K SR ARG Bk A A
TR 2 (R 4 A S 43 Sk v U (R F 0.1 Gy) | 7
(KT 0.01 Gy) FMEFIHE (KT 0.001 Gy) FyHE
1B, e X, AR SRR ARAE R 80.7% , 3
BRI ZER | A BRI K SR
MEAARSE PRI EAE N 15.1%, %R PTCD AE
I8 S A AR B AT AR ;IR A
H4.2%, EF N PTCD B NANKA B RAE MG
SIHERIEE A VIR | A BE 5 SClRIGE B2 5

AW B 25 IR W, TLF- TRl — 5 i) i 5 4
FERRVEHR LU 2B AR A = 1) DAP AT ESD, i
[ — 857 19 I e 3 Bk 1 A6 T7 R 19 DAP il ESD
TR — B 31X AT RS54 SE AR 75 2B i PRt
AL R A5y 3 R E AR R R
K, IR RIL, B R S R A BRI AT
XK, SRR, KT 50 2 &S ki
ER MBIl G e BeAE PIZESEE L, R
HE ] A LR — T i H KR 4y
I AFARIAE SRR T 647 AR B LA
TR 22, S ECEUBRAERT R, PR FRAT T
02 RN B RGBT ], 5 o S 50 A
X, XL EEPRE THARZE RS (IEC)2000 4 K
Donald 2 [AHFFEHGE & —Em

P MUR . AP ] ESD Al DAP 22 [A] AH %
TP AT a0, B 52 ORI a5 A )R
B AR SR SR AP bR, X S IRATA LR AT
ATREA—2, EH NN A A R BT,
Ivi) o R A 2 AR g 70 R S 00 2 DR A 11 S B



553 TWICHT, 25 S AR T B I 32 i S50 a1 B L R A 5 0 401

0L ERAE R 5 2 DA S8 3 0 R R E ()R
R A BRI 2200 . S Wik B LA ] (ESD Al
DAP Z[HJFC R EM 25, BB o 7E e — i
YEriC 1 ESD (5 DAP) /&4 5 ESD (55 DAP )
FLEAL ESD (5% DAP) ZH1, $552 i BT FH A9 487 i 3t
JIUEA mA, MBS A L LA LA 2L+
A mA, FEAHE BB R, #5252 ESD (B DAP) L i #l
ESD (8% DAP)ZEA, {H B WL (] 3 5 3, T DA i
R S 500 o 7 R A L AR MR, PRk, i
WIE 55 8 ESD,  H A 45 52 i gk ko LI
[ T A DAP ZE 50K v | [ B bt 2Bl 4R
W AW ) ESD(Gy) 5 DAP (Gy+cm?)
(4 LR [0l 05 5 A R I i S 790 00 1) 1
KR WAL R I 48 SR P

TERRS BB TAE R, B AR IR E L6 S
JEEXT B A AT B 3 N D3 1 5 7K 1 52 i)
SR A B ANl R A G A &, B L
WAEEIL, PONERER PR o 2 S2 B IR A] 45
SR 2R A 3 SO KPR R &0
F & AR T LAz AR A a8, S ) 1y
FAR B IE DI BT, SR B8 4 e 8 R s
[] , Pl B K, NI A A SR ) 1), SRy e KRR
BEWZ R 27 G T2 R, ARG 15
BIAHSCHERAEYI R 5 4 RL B AR IR TAEZ 5619 B2
5 5 4EDLE DSA RGHAEL I ML 5E AL,

LIRS R, X A AR A A R o
YEN G B4 B AR A A AR T HATAEEAR K
Alezs 1A, OMsEXT A A LA AR A48 5 B 3
BIRRY SR A B F ERE R A A AERAE
{18 45 SO R B A0 B R S35 R s AR A R
1% BB GORH AT 92 75 BN AR A e, f 8
AT ARDIR , QIS HERERTAE Pk AR
{CER AR, Angi /N i AE AR A R A 4 I
KEREE 4 BpfEmsal; b d i B 54650 ;8
R P R e PR AT A L 3 118 2% 78 B S e 4
HITE R Wi/ NE RN JF 9 I — B A RS
BEE N ARG AR IR ES DI RE s R 2o B
AR BRI X 355175 W0 S5 BT AR P AR AN 2 ] PR o o
NS B EE AT B AR,

gE Lk, RREA AR ERE X B 4R
A B ENZES, WA R AR R
SR WA S A SE PR 0 BRAE R &2 A%
DA B AR A 2 0 SRR B A AN TR) T AT B K i A2 Ak

i FH B ESD Hy B 45 52 U E50RI 375 400 B (1] 300 3000
DAP RS HE

SE K.

[1] ICRP. Avoidance of radiation injuries from medical
interventional procedures [J]. ICRP Publication 85,
2000, 30(2). 57-67.

[2] Miller DL, Balter S, Cole PE, et al. Radiation doses in
interventional radiology procedures:The RAD IVR study:
Part II. Skin Dose[J]. J Vasc Interv Radiol, 2003, 14
(8): 977-990.

[3] Chida K, Kato M, Kagaya Y. Radiation dose and
radiation protection for patients and physicians during
interventional procedure [J]. J Radiat Res (Tokyo),
2010, 51(2): 97-105.

[4] Food and Drug Administration. Public Health Advisory;
avoidance of serious X-ray induced skin injuries to
patients during fluoroscopically guided procedures [Z/
OL].Rockville, MD ; Center for Devices and Radiological
Health,1994. http.//wwwidagov/MedicalDevices/Safety/
AlertsandNotices/PublicHealthNotifications/ucm063084.
htm

[5] Livingstone RS, Mammen T. Evaluation of radiation dose
patients during abdominal embolizations [J]. Indian J
Med Sci, 2005, 59(12). 528-534.

[6] Ioannis AT, Helen G, Petros NM, et al. Patient doses
from noncardiac diagnostic and therapeutic interventional
procedures [ J]. J Vasc Interv Radiol, 2006, 17 (9):
1489-1498.

[7] International Electrotechnical Commission. Medical
electrical equipment. Part 2-43 . particular requirements
for the safety of X-ray equipment for interventional
procedures. Report 60601-2-43. IEC[Z/OL]; Geneva,
2000.  http://www.techstreet.com/standards/BS_EN/
60601_2_43_2001product_id=1116446

[8] Donald LM, Stephen B, Beth AS, et al. Clinical
Radiation Management for Fluoroscopically Guided
Interventional Procedures [J]. Radiology, 2010, 257
(2): 321-332.

[9] Shigeru S, Shigeru F, Takeshi Y, etal. Radiation
exposure to patients’ skin during cardiac resynchronization
therapy[J]. Europace, 2009, 11(12). 1683-1688.

[10] Chida K, Kagaya Y, Saito H, etal. Evaluation of
patient radiation dose during cardiac interventional
procedures; what is the most effective method [J]. Acta
Radiol, 2009, 50(5) . 474-481.

(% 2 FHE)





