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Digital subtraction angiography(DSA)Zx]7F 1980 & AF A WAl o=
Fopel] £HH o2 A4 olg

o] DSARX|7} MEgeE 2 AAAA QA= AZ FoA e ¢}
€ A3E AFs] Adsed 2 £3E FA Hedon, DSAZA S Eie] ¢
Fstglel ot} FAHE'Y A Lee AN Zal A Hyd o] FHAAL
A es AysolAn ot =T ALEHE cofstd AHulx FFYFA ol
(M AE, R3] FFA9 follow up 5 A94& ¢ 339 5" = Az 22y
FxoE FAY 1FE Folx FL FAY 34 & AFs =¥stx g

FHIZd = DSAY AZE 8221 PTCR(percutaneous transluminal
coronary recanalization: 3439y HALH 2P}t PTCA(percutaneous
transluminal coronary angioplasty:33 593834 JA&)e] &EFAIAE func-
tional image® # 4] )43 ¢c}. 53] digital radiography(DR)®] $+4£2°%
ARG Wil a1z few DFR(Digital Fluoro - Radiography)
system$ o] 83 DSA system® Wieo] eseo] YPxgBG5 A=
o] o] &5 9b.'"'® 22} DFR systemo] £73H 22 7]elg d4o] gz el
o2 71z e} ool oA Foloeg AT st EFEIAI} A
5o B2t 949 Contrast Ao FF FAH A7t & =84
A olgd AL A3 5 de B Ft=E DSAY digitald4E CRT
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el 7199 AA window width& A 39 images Laser printer® filmo} &%
slo2 DSAQ A9 contrast detailol]l 3 g 3ol AjA] AP}

0. 28717 2 2324

1. 248717

1) DFR#Z#] ; SIEMENS SIREGRAPH D340 Fluorospot-H

2) Image intensifier(LI);SIEMENS 84-42-006-V5047

3) A=A ;5 Ion Chamber(EXPOSURE RATE METER MODEL 192)
¥E4 ; X-RITE COMPANY MODEL 301

5) Camera ; SIEMENS 17-42-352-G5297

6) Film ; KODAK 2HN-10(35Xx43)

7) Laser PRINTER ; KODAK EKTASCAN 2180

2. APy

DFR#Z]9 34 matrix(pixel) $ 1024x 10242 3A%3t8 J4AAE 7}
AZ e AAZ window leveld 25622 IAANZ D, EF  edge
enhancement: 10%% 32A ¥ Aulol4 window widthTt H3IA71HA A 7%
wyes AYS A '

1) RAWALNYH L Image intensifier A7 160A 2 43 & ZFE3td cameral

. image® YU ZYAL urografing FFH45 HHAA 4EPon], DSA
449 window widthe] ZA 22 contrast ZE %5 W4P 2 contrast
detail 7 H¥F 15cm F7A°) acryl phantom$ ) A28 H=2# 3mm,
4mm, 5.5mmE &FZ YA 0.03mR, 0.06mR, 0.12mR¢ AHS ¥
HA71AN 245t 1 dejA 44<E window width 700, 600, 500, 400,
30022 WsAAG.

2) FaAYE 2 4AAF (0.03mR, 0.06mR 0.12mR ©& X3 FE&
15%, 30%, 60%= W3E& F3, window width 700, 600, 500, 400, 300
o= H3X A dojA JA2R FEE FAHAU.

3) AMAYEeRE, EAH FEE 15%, 30%, 60%, YAAZF 0.03mR,
0.06mR, 0.12mR, image intensifier(1.DZ] A& 12239} 993x], window
width 700, 600, 500, 400, 30022 H3}E Fola FX W3 E WY
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DSA%G Aol Jebd Window width 3¢ ZE50 3¢ A+ 3

m A3 9 32

1. A A Zo] 2 window widthd] FE¥3}
I qaks 2v7b 0.03mR, 0.06mR, 0.12mR, 9283 A4-2 3mm, 4mm.
55mm, LI A7 16914l 294 60%F 59 urografinge AT window width

% 700, 600, 500, 400, 30002 W3tAIA Tablel, 2, 3] datas AUt

Table 1. Incident dose(0.03mR) to window width

| - Dl‘ar‘ne“t‘er ()f-%lél)tlal vessel 3 4 55
window width T

700 0.31 0.26 0.22

600 0.35 0.31 0.27

500 0.43 0.38 0.33

400 : 0.63 0.58 0.49

300 2.26 2.10 1.37

Table 2. Incident dose(0.06mR) to window width

| D1.ameter of ?ﬁl)ﬁual vessel 3 4 55
window width ] .

700 0.32 0.27 0.24

600 036 | 034 0.31

500 0.46 0.42 0.36

400 0.68 0.65 0.57

300 2.58 2.40 2.14

Table 3. Incident dose(0.12mR) to window width

) D,‘?‘m'?ter of é(r;gl)ual vessel 3 4 55
window width S o

700 0.35 0.30 0.25

600 0.37 0.36 0.32

500 0.48 0.43 0.38

400 0.68 0.65 0.57

300 2.58 2.40 2.14
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Tablel, 2, 3,904 @& dataFolx Table2& A93d, Fig.1:+ A d.
Fig. 1944 veld ZAAY Image intensifieredl YA Wil o}y
C-D(contrast detail) diagram®] density H3}7} o] Fejz2 gl Z& #U¥
F A 9471H FHHLE AxEP] FEFL window widthd) wehy =27
W35 3, window width7} Ze}lA 48 A contrastd g 742 FES 28 71 9
o}, =3 dx¥3e) A Ao] AW AEe] et contrast ZETY NAEL F
il iac

2 -
2
k-
c
& 11
E
"'O.ST 3mm
4mm
’ 5.5mm
0 300 400 500 600 700

Window Width

Fig. 1. Incident dose().06mR) to LI
2. 294559 & window width 9 HX¥3}

JAAd= 0.03mR, 0.06mR, 0.12ZmRe.2 #H#HE Fu ZJA2d FEE 15%,
30%, 60%= AZ¥A 7ol 3mm, 4mm, 5.5mmE FTA st A PoJA image
< window width 700, 600, 500, 400, 3002Z HIAA FE& 54 2AH4E
Table4, 5, 6 44 & & g}

Table 4. Incident dose((.03mR) to window width for concentration of C.M

Diameter of artificial vessel(nm) 3 4 55
Concentration of C.M(%) -
window width I5{ 30 [60]15)30]60]15]30]60
W (oo [oat o3t [ o31 [oasf 028 oz6 [0
00 044] 041 10354 041 1036 } 0314 035§ 031 027
50 0501 048 {043 0.59 { 044 1 0.38] 044 { 039 { 6.8
40 083} 0.75 4 063| 081 | 0.73 | 058 0.65 § 059 1 0.49§
00 3608 336 132613201 224 [ 2108 209 | 210 | 1.7

* C.M : Contrast media
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DSAY Ao Jelhd Window width &3¢ 235 33 A+ 5

Table 5. Incident dose(0.06mR) to window width for concentration of C.M

Diameter of artificial vessel(uz) 3 4 55
o Concentratlon of C.M(%) 15130160115130160115130160
window width
700 0.4110.3710.3210.3970.3410.2710.32 ();29 0.24
600 (.4810.4310.36{0.47]0.4210.3410.4210.37{0.31
500 0.6310.54]0.4610.58{0.49]0.4210.51{0.45|0.36
400 0.9210.81{0.65(0.90{0.8110.61]0.770.670.53
300 4.4013.46(3.3613.30|2.60(2.1112.41]2.30]1.65

Table 6. Incident dose(0.12mR) to window width for concentration of C.M

Diameter of artificial vessel(ar) 3 4 55
~ Concentration of CMC9 15 [ 30 Teo 15 130 Teol 15 1 30 T60
window width .
700 0.4410.4010.35}0.4210.3710.30] 0.33 ] 0.30 [0.25
600 0491044 10.3710.49 1 044 ]0.36] 043 ] 0.33 10.32
500 0.6510.5610.48] 059 | 0.50 10.43] 0.53 ] 0.47 J0.38
40 0951084 10.6310.93]0.8410.65} 051 10.71 1057
300 4501364 1358]13.4012.8912.801 264 [ 2.3 (2.4

Tabled, 5, 6914 vebd A3 FolX TablesE FYsNA Fig.2, 3, 49 3hrte
diagram=%2 LA Jz¥Pe] AA, AP, 2dAe] sEHse #E
window width 37} 992, &S 31 =44 5=+ window widthell =g}
wslsle], 4AF levellH window widthe B} € contrast 2E%59 pojs}t
gled gjAdge] F71¥4E window width®] %3] Image intensifier?)
contrast &< MAE & sl
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Fig. 2. Inside diameter of artificial vessel(3mn)
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Fig. 4. Inside diameter of artificial vessel(5.5mn)
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DSAQ 4] Jeld Window width 3¢ 2359 33 A+ 7

3. Image intensifier sizeel W& window width ¢ A&+
1) LI8) % 7] 129134 w9] window widthF &%

dAAFe & 2GA FEE WA EA window widthe] HE5 S AHR
® Table7, 8, 92 vebd £ gl

Table 7. Incident dose(0.03mR) to window width for concentration
of C.M(L.I size 12")

Diameter of artificial vessel(mn) 3 4 55

‘ancentrati M9

} . (J(‘m(.,entrdtl()n Of (,NI(/O> 15 30 60 15 30 60 lJ 30 60
window width S

700 0.3610.3310.30] 0.35] 0.32 {0.27] 0.32 1 0.30 0.26

600 0.43]0.40[0.3410.42 1 0.3710.321 0.38 1 0.34 ]0.30

500 0571050 10451053 §0.4710.4110.48 1 0.43 ]0.37

400 0.81]0.7310.61]0.7910.71 |0.57] 0.71 ] 0.65 ]0.55

300 260]25212.0812.4712.141203| 2371224 ]1.95

Table 8. Incident dose(0.06mR) to window width for concentration
of C.M(LI size 12")

Diameter of artificial vessel(x) 3 4

Ul
o

window width

700 0.39]0.3510.30 { 0.38 1 0.34{0.27] 0.34 | 0.31 [0.26

600 046 1041 [0.34 {045 [ 0.40 {0.32] 0.41 } 0.36 }0.30
500 0.62105310.45]057]0.48 041052 (0.46 {0.37
400 0.8810.78 [ 0.61 10.36 1 0.77 {057} 0.79 [ 0.69 10.55

300 270 {256 [ 2.08 [ 2.60 [ 252 [2.03] 256 1 250 11.95
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Table 9. Incident dose(0.12R) to window width for concentration
of C.M(LIsizel2")

Diameter of artificial vessel(nr) 3 4 55
"""""""""""" Concentration of CMC) {15 30 [601 15 1 30 1601 151 30 |60
window width )
700 0.43]0.37 0.33] 0.41 | 0.36 {0.32} 0.37 1 0.33 }0.30
600 0.491 043 10411 0.48 | 0.44 ]0.40] 0.43 ] 0.35 ]0.37
500 0.66] 0.55[0.53] 0.61 ] 0.50 §0.52] 0.54 ] 0.50 |0.48
400 1.03{0.86 10.79] 0.95 [ 0.84 10.77[ 0.83 | 0.75 |0.71
300 2.83]2.66 |1264]2.72 | 261 |260] 270 | 2.59 |2.33

2) LI # 7o) 994 wje] window width3d &%

JAAF) g 294 FEE ARA7HA window widthe] ZE5 & AHE
W Tablel0, 11, 122 v}ebd % 9o},

Table 10. Incident dose(0.03mR) to window width for concentration
of C.M(LI size 9”)

Diameter of artificial vessel(mm) 3 4 55
Céﬂééntration 0% LM("o) 5130160115130 160115130160
window width e
700 0.3710.3310.27) 035 0.3210.26] 0.31 ] 0.29]0.25
600 0.4210.3910.321 0.40 { 0.38 10.314 0.35 1 0.34 10.30
500 0.54{04910.42{ 051 {1 0.48 {0.41]0.45 { 0.43 |0.39
400 0.78]0.7510.60] 0.77 1 0.72 1059} 0.68 | 0.63 10.56
300 261123812131 24112251209} 2.3212.10 {2.01
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DSA Aol JeEbd Window width &3¢ Z &5 A3 A7 9
Table 11. Incident dose(0.06mR) to window width for concentration
of C.M(LI size 9)
Diameter of artificial vesseltuz) 3 4 55
Concentration of C.NM")) 151301601 151301600 15130160
window width
700 0.3810.3610.30] 0.36 1 0.34 [0.29] 0.32 1 0.30 }0.28
600 0.4410.4310.361 0.43 1 0.41 10.35} 0.39 ] 0.37 {0.34
200 0.59]0.5310.461 0.5510.5210.45] 0.48 | 0.45 0.1
300 0.83] 0.8110.651 0.8210.77 10.641 0.72 1 0.69 ]0.63
300 262124512141 2551227 121212431223 1210
Table 12. Incident dose(0.12mR) to window width for concentration
of C.M(LI size 9")
Diameter of artificial vessel(ars) 3 4 55
Concentration of C.M(%) 151301601 151301601 151 30|60
window width
700 0.39] 0.37 10.32] 0.37 ] 0.36 {0.31] 0.32 | 0.31 }0.29
600 0.45] 0.44 10.40] 0.44 | 0.42 }0.381 0.40 1 0.39 10.35
500 0.6010.56 10.501 0.56 | 0.54 10.48] 0.52 1 0.47 |0.45
400 (.9410.82 10.691 0.87 | 0.80 10.681 0.83 1 0.74 10.67
300 2.65| 2.56 (2.44] 2.63 | 2.51 |2.27] 2.49 | 2.22 |2.26

Table7, 8, 9% Tablel0, 11, 12914 oA datad

diagram= FiA 1 Z34E AgAc].
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Fig. 5. Incident dose(0.03mR) to LI size

O JAHd# 0.03mR, £FHFE 30%, AZEF A7 4mmY 9 LI size 12
x] ¢} 999 E Hl=F Zo| Fig.5¢] C-D diagrame]c}. o7]e| A el

£o] window width7} &&4% (12821 2¢} 93x[914) A contrast 9
&322 A contrast 97z

7Ax AE2¥ & o, =3 LI size?l AEFE
Aol Asdide A & £ A

>
= 24
-]
c
s
o
11-
E
i
0.5% o
9 inch
12inch
Il A ¢ 4 +
0 300 400 500 600 700

Window Width
Fig. 6. Incident dose(0.06mR) to I'l size

@ Y44 0.06mR, ZIAFE 60%, V=X A7 5.5mmAe™ L1 size
129X 99 & HlmE o] Fig.62] C-D diagramelt}. ¢7])4 e}
UXo] Fig. 5 ¢ wlmatd LI size 99x12 ¢} 122 x]¢] A window width
AE5ol AP, =7 2 Aol L AR dHAHE LI size 1293
B} 99 R)94 contrast &%) MAELE F7H8 .
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DSA% Ao el Window width E348} A& 5o 33 a3 11

v. 2 =

Image intensifier(LDel QA S = Ao W3t AF¥He] 27AWst, 283 <
Z¥ P FYI 2gA) =3} LI sized Wz 92 AAE B E
Z}.

1.

e

&

L1 gAA Hsele o2 window width&83E A2 Ae] 2| 7o) #HxwW

contrast 2&%9 MA&L F713kd.

zZ9g A st @& window width&3+= A A% leveldlA contrast?
59 27t glon, gAAdRe] F7tel @t contrastd E%5°] M= Al
LI size7db 1299x1¢F 99x)edwje] window widthe] R+ AHFEdHe)
contrastE 57 contrastFE 59 NAE&L 12898} 997 Fd+= 7
T % % g

A
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A study of detection and effects of the window
width for DSA

Kim. Young-geun

Ji, Yeon-sang

Depx. of Radiological technology
RKuangpu Health College

> Abstract <

DSA has been evaluated in various of exposure dose, diameter of the
artificial vessel and concentration of the C.M in artificial vessel, variable

of 1.1 size.
The results obtained are as follows

1. So variation of incident dose in LI for the effects of window width
for increased contrast detection then the large of artificial vessel.

2. So variation of concentration of the C.M in the effects of window
width were nothing the contrast detection of lowest incident dose
level, and developed at the contrast detection for increased in incident

dose.

3. When the LI size is 12" & 9", the effect of window width showed the
contrast detection of lowest density region and developing the rather

9” then 12".



