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The Characteristic of Radiation Exposure for Radiologist with
Applying Condition in Interventional Radiology in Cardiology

Jeong-Kyu Park*, Euy-Hyun Cho**

Abstract

Lately, the number of interventional radiology is increased by the extension of procedure in
medical radiation, and radiation exposure may be appeared differently by interventional radiologists,
it is caused increase of radiation dose for radiation worker, patient, and radiologists.

This study has done a comparative analysis characteristic of radiation exposure for five
radiologists who executed interventional cardiology for 303 patients in S university hospital of
Gyeong-Buk from Nov. 1, 2011 to Jan. 31, 2011.

The average exposure time of five radiologists was 697.95sec. The average of cumulative
DAP(exp) for patients was 52,730mGycr and the average of total DAP for patients was
104,875.14mGycn’. The average of frames for image was 855.52 frames in acquired images, and the
average of frames for images was 802.2 frames in exposure images. They were statistically significant
differences (p<0.05).

Exposure time, cumulative DAP(fluro), cumulative DAP(exp), total DAP, acquired image, and
exposure image were high correlation except cumulative DAP(exp), and acquired runs in x-ray
exposure characteristics of machine. Exposure time was a great influence on radiologist. It signified
that the more exposure time lead to the more radiation dose for radiologist. Radiation dose is
related to ability, experience, difficulty, and precision of procedures in interventional procedure. The
number of angiography and exposure time is difficult to control by radiologists.
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Therefore, it is in need of reasonable system which was evaluated the real dose of medical teams

in interventional proceedings. We think that self education and training are required to reduce

radiation dose for radiologists and radiation workers.
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Examination Report

patient name: 000

Exam, date and time: Friday, September 07,2012

3:52PM

Examination

cumulative fluroscopy time 4.16 mm:ss

cunulative DAP(fluroscopy): 21,985 mGy
cm2

cumulative DAP(exposure): 12,626 nGy
cm2

Total DAP 34,611 nGy
cm:)

cumulative Air Kerma: 284 . 66mGy

Total number of acquired runs: 7

Total number of acquired images: 301

Total number of acquired exposure images: 301

(a9 2) XH =& E4Y 23X

3. a4 2%

A7 B4 SPSS(Ver.120) EA=ZR

o|g3te] AFEA sglow Faus

Fagey
(1) A&EAE

=)
9late] Ay 1%@%&@% way ANOVA)<
AANSF oW, o7t = AExsS
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shofa}7]

(2) e WA =F 54 gtol Az 4
VAL A=AE gotstr] flshe] AduaA R

& AAsHi

(3) B AFo A AFE3 WAL = EA 7
o] A=l e Bdde AT flskel 2l
BHE QAT

3.1 A& wE Pt YAA

A zpo] BA

ARl ek fold Ao

7 QEAE do}

Aol
at7] 918kl AR EAEA S skt

2A A7) A 57 9]

Zole) Bt FAA

Al
7He 697.95% 2 UEhgom FAAZEe] wEl

FAACE §9% AolE HATHP<0.05). o]
F U= AlEAE ol 7] 98l Duncan ¢ Ab

FEAE A8 A3, AEASTE 12104452 7}

20 HE LAMLAIL SAE =& S4 428

F Ao, AEA1(T47.11sec), A=A
2(641.25sec), A £ 2}F3(609.09sec), A& A}
4(448.20s)= 0. o5 Qi tt,

Cumulative DAP(fluro)®] -9 B3 FAH A

M e 53513.42mGycr & L}E}Mﬂﬂ AL
2 93 Aole HolA LATHP>0.05). Aol
7b U }E gtetslz] 98l Duncan o Ab

Al
TEAS A8 A3, AEA57 71,296.24mGy
er® 7 Eow A& A2(58,457.66mGycer),
A& 2F3(50825.97mGy ), Al & AH (50,691.54mGy
art), A€ A44(31,054.7mGycr) ] $=o] 4t

Cumulative DAP(exp)9] 4% Ho 3
Ao 52 730exposure-mGycn® LFEFEE o m | A
=Atol] mE FAHORE fFog zolE HATH
(p<0.05). zol7t = AlEArE sretstr] ¢8|
Duncan o AFSEAE H&3 A3, AsAb57}
18,7221 92exposure-mGycrir 2 7H3 =kom A
= A}4(182,201.20mGyer), Al %= AH2(38,548.84mGy
crt), A& 2H1(32,167.09mGyer), Al %= A}
3(28,015.44mGycn) 9] o] St}

Total DAP®] A% v SAAANES
104,875.14mGycern & YE o Al xlo]  whe)
TAHCR fFold AolE HATHP<0.05). %ol
7b v AleAbE shekshr] el Duncan €] A
FEA S ESRC i A3 Al €257}
246,728 44mGycen®  7FE Ekow,  Al&EA
4(210,255.93mGycr), Al & A+2(96,968.94mGycr),
A& 2H(8,2858.62mGyent), Al % AF3(78,108.36mGy
ar) ] ol At

Acquired runs® 7% i 18773 = EFYL
o, Al mE FAHSR fogt Aol
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el ow At wEt FAHOE 9%
ZolE BHHUTHpP<0.05). Aozt v AEAE
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I}, AlEAH o] 104247frameo 2 717 Eoko
A& A}2(847.04frame), Al & A+3(822.29frame) , A &
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i

il



424 CIXE2E =535 ==2X M13& HM3= (2012. 9)

el ow At wEt FAHOE 9%
zke] & HATH(pP<0.05). AFol7b e AlEAE
gterslr] 98] Duncan®] Ab$E4& &3 4
I}, Al A o] 938.34frameZ 71 Brom A
& AF2(832.70frame), *]& A3(806.61frame), A <= A}
5(484.40frame), Al A4(369.00frame)e] o=
ghets okE 11,03 2]

<E 1> &R e BE A wE
w4

574 3}0]
Al& | CHA Frit|
= o | =
TE & me|  EE P P
1 85 74711 979.92
2 80 641.25 583.16
=AA |3 98 609.09 mon|
2h(sec) |4 15 448.20 336.77|
5 25 1210.44| 142087
A | 303 697.95 875.79
1 g5| sosorsa| 9977 2
2 80|  ssas7.65| o438 g
cumulat
. 3 o8| soszs.o7| o°2L.3
i v e 1
DAP(£1 359
uro=, 15| 310s4.73| 2928
mGyor ) 0
5 25| 7120624 99%%6- 2
etA | 303 53513. 42 65592. 3
1 85| s2167.00] 2275 ;
2 80|  assas sa| 29482 ;
cumulat
. 3 o8|  28015.44| 332695
i v e 3
DAP( 131638 -000
EXpOSU | 15| 182201.20 :
re-nGycm ) 12
5 25| 1s7221.02| 124038
a1
st | 303]  s27m30.00] 7T i
1 85| sossse2| S0 2
2 80| oeves.oa| 875 Z
Total|s o8|  78108.36 103772‘3
DAP (exposu .000
143822,
re-mGycr’) |4 15 210255.93 a1
5 25| 246728 44| 164493
32
SHAl | 303| 104875.14 11334(3”‘3
85 19.78 14.41
acquire 80 22.96 64.35| 650
d runs(g|)
98 15.97 12.23

4 15 12.00 5.65
5 25 17.00 14.54
A | 303 18.77 34.89
1 85 1042.47 847.31
2 80 847.04 507.56
acquire
3 98 822.29 088.32
d image .019
4 15 387.20 185.23
(frame)
5 25 658. 28 546.29
A | 303 855.52 794.01
1 85 938.34 751.84
exposur |2 80 832.70 501.23
e image
g 3 98 806. 61 978.58 014
4 15 369.00 215.39
(frame)  [g 25 484 40 338.51
Bl | 303 802.20 751. 62

<#E 2> Mgl wE Hd X g
AERa Az
Fela===.050] CHet
FelTT of
_—I_l__l$l_ A[ % I:H é," = ’él (=13
= R R
1 %
1 85 747.11
2 80 641.25
3 98 609.09
FAIAIZE
(sec) 4 15 448.20
5 25 1210.44
[=3 OI
S99
.189 1.000
2%E
1 85 50691.54 50691. 54
X 2 80 58457. 65 58457. 65
cumulati
v e 3 98 50825.97 50825.97
DAP(£luro-m |2 15 3105473
Gyar) 5 25 71296.24
el 110 233
48 : :
1 85 32167.09
2 80 38548.84
cumulati 3 98 28015.44
v e 4 15 182201. g
DAP (exposur
e-mGyar ) 5 25 187221_3
=2
.433 .689
ys
1 85 82858. 62
2 80 96968. 94
3 98 78108. 36
Total 4 15 210255.9
DAP (exposur 3
e-mGycn )
5 25 2467284:
(=3 ol
S99
. 467 0133
EL
acquired 1 85 19.78
runs(g[) 2 80 22.96




3 98 15.97
4 15 12.00
5 25 17.00
2‘*; el .248
1 85 1042, 47
2 80 847.04
acquired 3 98 822.29
image 4 15 387.20
(frame) 5 25 658. 28 658. 28
Q;QI 147 .059
1 85 938,34
2 80 832.70
exposure 3 98 806.61
image 4 15 369. 00
(frame) 5 25 484.40
Qg%’ﬂl 513 062

32 FAA AEA PAA
of TN v A A

7y EAZEY ARBATE F9del dEAE
obaly] 9ste] AHAAREAE Al AT

FAIAZFe cumulative  DAP(fluro)2F  0.799,
cumulative DAP(exp)¢} 0.339, Total DAP<S}
0.646, acquired runs¥ 0.280,acquired image<}
0.753,exposure image$t 0.718¢] A#AAAZ 7}
A Aow e ol g A##As EAA
O R ool e Ao YETHP<0.01).

Cumulative DAP(fluro) & FA A ZE 3
0.799,cumulative DAP(exp)$} 0.336, Total DAP
9} 0.756, acquired runs¥} 0.240, acquired image
9} 0.668,exposure image®} 0.6429] FHTAAE

& 54 @

M Aew yEehd ol g Ad##AE EA
Ao fFrejdel w2 Foer 4wy
(p<0.01).

Cumulative DAP(exp) = A A 73}

0.339,cumulative  DAP(fluro)2}  0.336, Total

Of SME ASAl Al

2240 OHE ¢

DAP®} 0.840,acquired image$} 0.209,exposure
image®} 01589 A#AAAE 7IAE Aoz Y
Elu} o]lid A#dAleE FAIFoeR f9Ao]
=2 Aoz e TtHp<0.01). A% acquired
runs¥ 0.0832] H4#AAAE 2o FAY {4
2 HolA e 3keH(p>0.05).

Total DAPE  FAIAIZEE  0.646,cumulative
DAP(fluro)2} 0.756, cumulative DAP(exp)<}
0.840, acquired runs¥ 0.181, acquired image<}
0.503,exposure image®} 04539 A#A#AAE 7}
A Aow e ol g d##As EAA
o7 fFojAo] ¥ Ao YERETHP<0.01).

Acquired runs< FA A ZFE 0.280,cumulative
DAP(fluro)2}  0.240, Total DAPS 0.181,
acquired image®} 0.290,exposure image<} 0.284
of FHAAE VM= AHoE YEY ojye A
HHAl= AR Fodol 2 AoE
EF TH(p<0.01).

A TF cumulative DAP(exp)¢} 0.0832] A+
HAE Ho EAF FYHS HolA fyth
(p>0.05).

Acquired  image: FA A 73}
cumulative DAP(fluro)$} 0.668, cumulative
DAP(exp)¢}  0.209, Total DAPS  0.503,
acquired runs3 0.290, exposure image$} 0.981
of AHAAE VM= AHeE YERY o)y e A
HHAE SAHLR FoHo] =& AR

0.753,

EF oH(p<0.01).
Exposure  image+™ FA A 73 0.718,
cumulative DAP(fluro)$} 0.642, cumulative

DAP(exp)<}t 0.158,

Total DAPS} 0453, acquired runs¥ 0.284,
acquired image2} 09819 A AAE 7[A+= A
o2 ey o)y e A= %ﬁ]@-‘li S
ool =& Aoz YENTH(p<0.01), [% 3]

<® 3> FAA ALA A =E SAge] T FBeARH
EAIA] ve cumulati cunulativ Total acquired acquired exposu
2t DAP(£1uro) e DAP(exp) |DAP runs image re image
L] ] @ me] | 2
FAIAIZ ﬂ)%?.[ét% (& .000 .000 .000 .000 .000 . 000
N 303 303 303 303 303 303 303
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Pearson A2t 799 .336 756 642
1 240(x 668 (*x
cunulati | A% (%) (%) (+2) -2400x2) 8B (g
So[EE (2
ve L THEE .000 .000 .000 .000 .000| .000
DAP(fluro) | %)
N 303 303 303 303 303 303| 303
Pearson A2t .339 .336 .840 .158
1 209 (xx
L (%) (x%) (s2) 083 200D )
cumulati —
So[EE (2
ve DAP(exp) %)‘T"ﬂg (& .000 .000 .000 .151 .000| .006
N 303 303 303 303 303 303| 303
Al
Eearson Abzt .646 . 756 .840 1 181 (%) 503(3%) 453
Total A= (== (== (== (=
ota ~
So[EE (2
DAP g)w"ﬁg (& .000 .000 .000 .002 .000| .000
N 303 303 303 303 303 303| 303
Al
Eearson Abzt .280 .240 083 181 1 200(sx .284
R (22 (22 (32 (s2
acquire PR —
runs g)“’lgg & .000 .000 (151 .002 .000| .000
N 303 303 303 303 303 303| 303
Pearson A2t 753 668 .200 .503 081
.200(#x 1
BREL (s (s (s (s ( (22
acquire PR —
inage %)w—létg (& .000 .000 .000 .000 .000 .000
N 303 303 303 303 303 303| 303
Pearson A2t 718 642 .158 .453 N N
A% (x5) (x5) (s2) (s2) e 981 !
exposure os= o
image &)‘T"Qg (& .000 .000 .006 .000 .000 .000
=
N 303 303 303 303 303 303 303
s MEASE 0,01 +E(2Z) oA SelgtLich
a SiLt O[AFQ| =)} 40|22 Aot 5= GlELICH
3.3 FAA ANEA] HAIA =& EA AAE Az KMOFHS 06588 2Ad Fx&
E 2AweA wah

Els

Ao A ARG AN =F S o
E} 1538171 918 29l A4S AA
ot 29 E2A(Factor Analysis)ol@ o]
i) M2 oA ddH AeTtE
TEL A A
= O A 7

. 1o ¥
U

Xl ox Mo Y Mr X Ok o

HoATFoA A =F EAWY sH¥s
24 A% AJEAH, FAAIZH(sec), cumulative
DAP(fluroscopy-Gyecr),cumulative
DAP(mGyer),
acquired image(frame

DAP(exposure-mGyen’),  total
acquired runs(cine no.),
no.), exposure image(frame no.) 87§2] Q.<9lo]
ElgAd S SRt ertE A AT

WA, dAEPe FHE AFsr] ko

KMO(Keiser-Meyer-Olkin) #t ¥} Bartlett # A &

B3t Bartlett #74 23 FogEo] 00022
A freldt AdE wolal glvhs 41
<3} 4> KMO¢%} Bartlett 7374
o= #
KMo E= 0.658
A0 N = 2731.020
Bartl P
ett ajﬂ X~ xl"lT—l— 28
FolHE 000

tgow 7t adld td BhRAS B4 A B
AT E 29 & BdE FAE EA(Principal
Component Analysis) 3t 22+8] 19| Varimax
W Apgsgen  RAREHANN  n
(Eigenvalue)S 7122 A3t 18T & As &
o FEsiqinh, 2d Adt fgkol 10149 &
¢l FA] A ZH(sec),cumulative DAP(fluroscopy-Gy
an) 2707 FEHATHE 51,




AL SIHE AISAl Al2Z240 02 SAMEAL SAME =& E4 427
<i 5> did FEal
. Z7|2R2 FEHZe Mzt SN =g Azt
- &R XAt ] A xEAr #ed | HA WLt | wen
FAAIZKs) 4.112 58.740 58. 740 4.112 58.740|  58.740 3.194 45,630 45.630
cumulative
DAP(fluroscopy-mGy |  1.328 18.973 77.713 1.328 18.973|  77.713 2.246|  32.038 77.713
cri)
7} @¢lo] AmslE BAbglo] F48 1 29 el 22 Q1% 3Eo] tES ¢ F Arh
& AA FAONA A EE v Fo] AvE AS DAP(Dose Area Product)+: §lx]» TE AlE
omlst=dl  8/le] 8l F O EAREWEE 2] gE&A &g st MEFdd H&o] 7t
74149% 0. =2 e AA elge diFE SorAIR, AAR A ATt Be A
050 ©]’s Bo Z W4 gEAgdo] B4 Ha FAEES AFHoR 9T F de e oy
Pom w AT A sgHFY v, AAA JTY oS % HEs7] oJHu=
ole HgteA folom FHojA Yde Ao B AL 3 & 4 gtk
At o)yet ANE ugo® A&l FA QAT AA AlEAe} 7HE F HFE A
A ZF(sec),  cumulative  DAP(fluroscopy-Gy AstE AL FAANZC Aoz Yehy HARA
crt),cumulative  DAP(exposure-mGyecr), total FAAIZbe] AojAS$E gz 3 I EA ko)
DAP(mGyearr), acquired runs(cine no.), acquired S7FS o] g
image(frame no.), exposure image(frame no.) T3 AlEA IEXAGE AERLY] AleTE
v WA =& B4 @S s Alder T B, AlEe] dolx g Al Algoi G o
gt Aol Btddto]l R HATHE 6] of e FdH Y9 et FAATE] A
2 Aol ofolA LA xHo] oy Fi
<FE 6> A =F 5 Q1EA A9 o] TH8I.
oot =AAZH cumulative A2 TACE Al&e AldsteE &<k A%
=< () DAP(£luroscopy-miyer) FART "2 FAY A dAGAE AE
acquired inage .945 06|  BFo] AbgslE Awterw g EMko] B
exposure imge 31 Camo|  AT7% FAERomE HAMd BAFAAE
Hl o] FA] PEHE AEgde] glo] A& FART
=AIA[ZHS) 848 .283
v 7bed HAFAE AMESlof gthal H
cumulative _
.808 .331 a2 JtH4]l =3 Michats W¥-#9 el +Z27}
DAP( £ luroscopy-nGyecrf) o e R R
T o o A %7 A=
acquired runs(cine 314) 416 _as| DRAOSS PAR e Zmrk Apg e A
E2p9] QEZolL} HolEe W XHTE F
cunulative DAP(exposure-mGy
o) -187 -89 i 9% Fe As 3 2248 %S T
Alzel - 52 788 shefar W skl ATH9)
Z 7 1 J 2= - 22
Total DAP(ycri) 566 769 AR AAE FAse QJE%JQ]_ ==
EigenZt 3.724 2208 AHFE FYPHom Frlete Al xg[5lo] 2o
Aglg 46.555 27.595 I A EE o 9IS Folv] A& A
oA dguiE 46 555 74149 Eo| digh AA S FHo] HAHs AT
Rog At HETh
4. e, FAM A& wobg RIEE o] 2
AbsbeE 7 A7 2edithal AlsE T
A7) ol A Alez 5¥E FAARL
cumulative DAP(exp), Total DAP, acquired 5. A&
image, exposure imaget FAIZH oz /93 2
olE Holm o] AlEAte mel WA o] ZAA A&gH 2 olgate] AR SHY
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£

) 45

JAIZEe 6979522 UE o, FAIAZH|

o3 AolE KA (p<0.05).
Cumulative DAP(fluro)®] -9 Bt A A
e 5351342mGyenr 2 WERew A&}
uet EAIAH SR fofgh xol= Holx| gkgkrh
(p>0.05). Cumulative DAP(exp)®] 4 HiF
A A A 2 52 730mGyenr® UEFE e A
=7tel|l wel BAASRE {3 xolE HATH
(p<0.05).

Total DAPS 7% Hi IAAHAZFS
104,875.14mGycenf = YEFSEO ™ A& Alol]  uwl}
sAe® o AelE BATH(p<0.05).
Aquired runs®] 4 #Hit 187732 YEl L
o, Algat] mE AR {FoF Aoje B
o] A & 3kTHp>0.05).

Acquired image® A% Hi IS
855.52frame® WERSL oW, AlEAte] weEl F7
o= 93k z}ol = 1S H(p<0.05).
Exposure image®] 7% Hi 9732 8022frame
2 ygyton, Alsatd wE TAHoZ {9
3k 2ol & B9 (p<0.05).

2 A XA =% BEA# F, FAAZ,

cumulative DAP(fluro), cumulative DAP(exp),
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