CH & 2t AF M 2| &3] X| 1994 ; 30(6) : 1021~ 1028

ok

dzEH Hf 2L ge A IV-DSA2] 784’

Lb 7§ -0 = -4 & F

>
M
i)
[
02
>
o2 mjo

22
o
i3
1
10
02
H1
rr
w
o
N
E
1]
mjo
o
)
Q
[0
o
[$2]
T
w0
N
X
i

1o
Ol
12
a
N
]
g
Hi
N Ol
2
ry
{0

22y
n
E

gl_l
ooy
FA
02
[}
Bou

2S5 32ROz LFen, Hur|X|
5to{ Mo x| &2t l

|| 22

oN
2
A=)
FA
02
Wy
10
2

o
[
Lo
e
2
02
s
Hu
x
-
ikl
H.L_
>
o
s
2
2
ot Sy
o
ikl
s
Rl
jo
o
I
w
w
®
(o))
|
o
=
1o
Hu
-
4
Q

=
T
Ho
i
4
ol
<
[0

gl_'
i=l
1o
et
kg
0y
H
0N
e
e
izl

_gl_x
il
n
kr
T
ol
e
=]
>
o
=]
bal
riok
o

0z
N o
>
ol
I
o A
0x
|.n

A
Tdso otlE, S0|E, etz = 3| & SMO|M 100%, 97%, 9%
2%, 96%, 93% R0, BEH|ZSSY 22 FollM= 85%, 75%, 10%ACk.
FHAANY ZoZd duUgEES Al o JHEE2 03
t

0_‘.
J
n
]
o
i
2
]
kI

o

=
m
iy
o

il
J:
2
T
rr
w0

HYCIR| gL
oll 6794(14/21),
aiztel o),

TOIAM 72

o]

101l 6794(6/9), 6— 127H&0ll 6025(3/5) UL}

&g 0/x
of BRAY, YU B HA U YUYV PUNHEF HE
o Z

—67
|
;

W F_?_ 0
mgl_:

M

e F

o
i
kHl
2

e
OIS LIEFHAD, S, 1 & ST A e S2 RIS XI0|E HX

Ok
>

o4 x

ro rhu
Ton
o
2
ic]
=
m
I
o
O
2
2
x
Hir
ro
2
a
m
I —llm
o
m
02
o
a H-]
Hu
e
oh
2
0x
2
n
Ral
um
1N
[z
2]
H

0z
02
Wy Bhoox

ok 02 my °
B

o s
2 o
12

H

S
jor 0%

= M
=
[
x
Jlob
o
4
rrr.
)
O
rlo
oY
Rl
HU

>
J3
rn
n

Hodit dfFdEE 754 (overestimation) o] T3]

EEHAANE FRH| L S3H 7|se] 2
P Arlaz Q18 34 T o] B9k Al Al

Ao t) 2| 274 & 3z od & (Intravenous Digital Sub- o] 9lth(8-13). Z# =2 HA7IAE A9 AH I3

traction Angiography)o] 70 a2 7 E o] ¥ 1 7] 7] AYeF FAZAANZAN 714 AEgs FAx e 223 59

o} AFE ddos 2] T2 AL IS F UL BN AFAGE= =gk

ohuz}, Al&o] golslar, v]& 2 Fzp o B A5 wxF FHgAdAdste] A¥EdAte}

A

ru
0

ol lil of
b
o
_\f-_l’

it

ofp
2
)
|o
£
i)
=
2,

2 A B wEel Yol Bol o] 45 ATH(17).  AAT YVHIEF FARFAZAY A A DA
wag QAR A 3 494 RYAEF  YBrdEe] 4442 AR Slsle] B ATE A3

A7 A4 w5 o2 Aoy RBG  shack

S5} 283t £FI AL T 3 ok aelu AT

CHAF gl "itd

o X oHd™

'OIMICHSE M | BCH S} Fl CHUARM TSt A
oMt m o| Btofet AR 2tStm A
O] =22 19944 12 42 T340 19941 43 8Ol AHEAEUS 19914 99 5] 19931 9Y7}%] wxEw o 4] A A 3ho]

—1021 —



CH &t 2 A} o 5t 3] X| 1994 :30(6) : 1021~ 1028

AT & 713 10199 B 4 FA2A B
ARz GFhred e At & 1019 % teole
2040 4] 7281747 1.7 i vhol i 564 ek, i )
MAAEA A e AT D Y
e EEFEENEREEEAE

LS [¢]

Suldgecd eyt A9 A% RYES ABT BHES
dgow slglon, A54% RPN Aae 24
A g RBdE 243 AN NG BREgE
AL vlmste] AUTiLzAt Rrdse) G442 <
Fatoich vholt 284 T2AZAA AL HFrbelt

S1Ale] 2z, P v]-&2 31: 49tk FAMS 3438 315
A E7AL Rz g oS AlPsle] 3 o] FF
= 359 W F9E 3 59 (iliac artery), HE &
o}-5 (femoropopliteal artery) ¥ 7 Zu|F5= 94
(Proximal tibioperoneal artery)% 3% =2 Jrslod,
@ Fpeld o] ofdl U A% 7P Wo] Aa ¥
A5 =2 5]"’3‘4 2o A== 0-49%7HA1F Gr-
ade 0, 50—99% = Grade 1, 28] 3. A1 H| M- Grade 2E
ATt B 74A1e] duix 2 Bole=glakdow g
@ 50%°199) WA +¥E RPe Taaon A%
X+ Grading systemS tJAFS 2 }4ict

A9 AT /YT 1A FHEA =G} Gr-
ade Ocl2h %A ol 4FHo| QR 21ele14] Har)x)
He2 IAFY 25 EEeE 10
F et oo, Ay FA A 737-‘}4
|2 Aojstdct 18] AEES
= 30, 2= 3L 1 o] F 67Hé‘§i

N
N,
el
4

(E d

o 3
1
¢

e
2oy BN
e

o

o
=
2

»
>
w
3
e
k)

s U S Y
g
N
oﬁ,LoﬁL%
AN

Ko
1“[_,4‘

moﬁ_?q_'aﬂi

R
()
0,
r \
=l
— =
ok,
(E ot
B
(03
02
o
2
&
rlo
A
3 o

-

L2
£

Lo 2 o
(o3
g
N

353‘,
rJ
o
of
Jﬂ
it
L
:{o
:{n
rik_),
do
—
- et
rd

e, & 2ke] AAA (eccentric),
% chi-square® #4]
A9 5 3o 50%0]
32} %"f}: 2 el 3k 2
o 2 Z4A (focal) 3 m]utA (dlffuse)i

dRgPeF 39 Axe 15%°]
o] AF 50%m|ukS- ok 2 A 3}eiT).

Ad A ]'i Al &gt Ao A Gkt @ xodsL 9
2 A8} 3L 19—G Vinca needle2 2 &3] A4 9 (basilic
vein)g HAzx}slg on, =] mo] Bekal A4S A x =
Z 7 (median cubital vein)= o]-&3}git}h AlE7]|7| 2=
SIEMENS®] ANGIOSTARE A43tiii 4 A
(Fluoroscope)3}oll 4] Terumo guide wire® $-A1H}7}%]
2142171 % 5—F = x| 723 =3 (pig catheter)E 4]
whol] 9} 2814 shsith. & % artifactS lol7] S8 =
dA F4] v}E Aol Buscopan(Scopolamine butyl bro-
mide, Boehringer Ingelheim) 20mgS =3l F3+ =

e
o
2 o

4
o,

2
My by
.{q. rE

0,
o

ol
0
32
oi

2 ox Sb
el

2

we ¢ fr o 32 oM
Lo
o
AN a
fu
o&

o
2o
L5
o Mo

N

o
—{>

ZGAE 29 15ccE 227t & 0ccE: T3k o#
B2 AF AL Bd3dr 28 AS AAE IR

2 o

nlzEal g Ae oAlsls 1019 9] sHAbE 974
oA A A2 G PSS A5 °U‘] 4 o A
= HE3uAA A S FAHY (medlan cubital vein)o] &
2Fslo] AFshE (brachial artery) 2 HA3te] F9t] |
27 "3 x2d<(IA-DSA) & Al 3lsich 974 & A9
A2 EFzFdeA 1d6A Ardez AlutE)
AR Gite] BaFsle] At o2 FHA S 7H4H
Fx3 = (IA-DSA)E thA] A33lgdct 29014 & %
© 2 Q1% artifact”} JeERG o, o]F 1dd = g5
ot A B FH7A] #Eo] Erbsstd o 2 o
N AE 497 g3 A} 2AE ok v A 1
Ao A= 3 T4 T2 G2 FEe] A=A
o1} 3 (flow patern)> AAF 471 Bgom w23 F
W Zod Ay A AL A7 o)) )

AR E7HAE RG] 37 T A AR,
Eolx, A&+ 100%, 97%, 97%R o 1
d<%3} ~7do] 2+& A= Grade 07} 458, Grade 1¢]
6", Grade 27} 15 ®dolglom 33
tion)2 18 ¥ (Gl — GO), A 3A (underestimation)®] 1
HH (G2 — Gl)eoldlx, 53R X& FuEs A=
o2 artifactZ2 Azt ti(Table 1). AFAF 3] A5
o] Grade 2 g zto] A=W ool A A4} Grade 18
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HE &5 e dux, Bolx, HRxE 92%,
96%, 93%9 3, A A Eml zoley) 7S A nal A

= Grade 07} 30% ¥, Grade 1o] 11¥ ¥, Grade 27} 24
‘%"ﬁ"]_l— FEALe 1HH (Gl — GO), A FAH o] 48 (3;
GO — G1, 1; Gl — G2)°]%lt} (Table 2).

B FEY ZHFAAE dHE, Bolx, A=
85%, 75%, 10% 9 o™ A4 o Q&7 2L A=
Grade 07} 9¥¥, Grade 1¢] 3# ¥, Grade 27} 118 ® o]

3 3L 5489 (3: G2 - GO, 2: G2 > Gl), AF4

AR FHE

A (overestima-

Table 1. Comparision between |V-DSA and Conventional
Angiography of lliac Arterial Obstruction
C A\ IV-DSA GO G1 G2
GO 45 1
G1 0 8
G2 0 1 15
Sensitivity 100%(24/24)
Specificity 97 %(45/46)
Accuracy 97 %(68/70)
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° l

Fig. 1. A 47-year-old female was scree-
ned with IV-DSA.

a. Findings of IV-DSA is Grade 2 obstruc-
tion in right external iliac artery in anter-
ioposterior view, but Grade 1 stenosis in
oblique view.

b. Findings of conventioanal arteriography
is compatible with those of IV-DSA.

Fig. 2. A 66-year-male was evaluated be-
cause of right foot pain. Focal Grade 1
stenosis is noted in both IV-DSA and con-
ventional arteriography.
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Aldstel o gAl= oA AAI= 127019714,
4.3 FA sk AAC AR FFzdE 34 73 4
A NESS A ML 67%(14/21), 3—671Yl] 67%
(6/9), ==k 6 —1271 4l 60%(3/5) At} o+ A2}
o]l A9 73 AP YEF INY ool A o] 713
ol Aslgl ot 7 E & (patency rate)o] witi(Ta-
ble 5). o]} 72 A= FH A= dl7F Agled, 3
2A4Eo] F4o] "a‘f‘dEWC’F FAAAS A, S0 de ¥
A= FA N AN A FA= 7] o Foletka Azl

A AR /AP EF FAAAR 358 HE A FE )

Table 2. Correlation between IV-DSA and Conventional
Angiography of Femoropopliteal Arterial Obstruction

! &

2 2l £5, 99, s #45YE 2l
Tl A9 HIEE Chi-square® #Astsic). g zhe) 4
°]7} lemu| o2 F44 izt ulx

TolAe 0%(0/12) A3 LA g T2 26%(6/23) 5
ePA 2 (p-value<0.05), F2HF EHS E5F3 (irregu-
lar)d W= FFA 7] 80%(4/5)2F 28%(3/11)
(p-value<0.05) A3, Y| 5 e L ulx T4
747] 67%(8/12) 2k 26%(5/23) (p-value < 0.05), A 7% 2
RFY ST P Fo] 15% vl Hl=s FToA Z47]
33%(4/12)e} 73%(17/23) (p-value{0.05) 2 Fr-oll 4]
F9J3k 2po] E JebdtH(Fig. 3, 4). 3] AE, Py

C A\ IV-DSA GO G1 G2
GO 30 1
G1 3 11 Table 4. Comparision between IV-DSA and Conventional
G2 0 1 24 Angiography in Lower Extremity
Sensitivity 92%(36/39) C A\ IV-DSA GO G1 G2
Specificity 96 %(30/31) GO 84 2 3
Accuracy 93%(65/70) G 5 20
G2 1 4 50
Table 3. Comparision between IV-DSA and Conventional Sensitivity 92%(78/84)
ifiri 0,
Angiography of Tibioperoneal (proximal) Obstruction Specificity 94%(84/89)
Accuracy 90%(156/173)
C A\ IV-DSA GO G1 G2
GO 0
21 Table 5. IV-DSA Hollow-up in Post PTA Patients
2 1 2 11
Interval 0=3 3—6 6 — 12month
Sensitivity 86%(18/21)
Specificity 75%( 9/12) Felency
0, 0, )
- 70%(23/33) Rate 67%(14/21)  67%(6/9) 60 %(3/5)

a
Fig. 3. A 34-year-old male was admitted because of abnormal IV-DSA findings(not shown)

a. Conventional arteriography shows focal,eccentric,regular Grade 1 stenosis in right common iliac artery and conventional
arteriography after PTA shows successful dilatation of right common iliac artery.

b. Patent iliac artery is noted in 4months IV-DSA follow up.
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73} w5} A] 9F-S ol A 2] ¥l w7} 7}7] Grade 1 &=
o] 42%(5/12)e} 47%(11/23), FxE 8 %(1/12)9}
17%(4/23), 8L 75%(9/12)<} 86/(20/23) Ry
Tl ghe 16/0(2/12)9} 17%(4/23) 24 23 2ol &
7+ 2] B5}9ich(Table 6).

a &

LxE FAdAste] AEAA 2 AR F R4
5 FA A A v A5 Q] AR =Z2 A A
wol Y 1 gt 2y 258 FAe S3E 7€)
g 8 3ta, FAo]w, A7t A3 vkE(inguinal scar-
ring) 2 qlgh 3|7 5o % AgE AAbehe gk o)
21 tH(8-10).

271334 RFGd e v AFHA HAAZ A g
o] Al=x a1 9low, 53] HF @ Ao A= A} o] §o]
3k A7 FHFA EREBFEo AL v FHo]
a1, 2Z2] ZAtel] v]ste] A @A olet= A o] {3} A
214 bl & A A & 5 vk Aotk o]zt

LAY of - =S Hi4{JE 0| M IV-DSA2| REY

Fig. 4. A 49-year-old male performed
PTA.

a. Screening IV-DSA shows 2.5cm sized
obstruction and confirmed conventional
arteriography.

b. Conventional arteriography after PTA
shows successful dilatation of right super-
ficial femoral artery. In 7month IV-DSA fol-
low up, restenosis is noted.

Table 6. Factors Influencing Restenosis after PTA

Restenosis(N=12)  patency(N=23)

DM
Smoking
CAOD
Occlusion
Stenosis
concentric
eccentric
regular
irregular
Run off vessel
good
poor
Length
focal
diffuse
Residual stenosis
(15%
) 15%

8%( 1/12) 17%( 4/23)
75%( 9/12) 86 %(20/23)
16%( 2/12) 17%( 4/23)
58%( 7/12) 53%(12/23)
42%( 5/12) 47%(11/23)
41%( 2/ 5) 36%( 4/11)
60%( 3/ 5) 64%( 7/11)
20%( 1/ 5) 72%( 8/11)
80%( 4/ 5) 28%( 3/11)*
33%( 4/12) 74%(17/23)*
67%( 8/12) 26%( 5/23)

0%( 0/12) 26%( 6/23)
100%(12/12) 74%(17/23)*
33%( 4/12) 73%(17/23)
67 %( 8/12) 27 %( 6/23)*

* p-value ¢ 0.05

CAOD ; Coronary anterial occlusive dizease
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Usefulness of IV-DSA in Peripheral Arterial Obstructive Disease

Jae Boem Na, M.D., Do Yun Lee, M.D., Won Heum Shim, M.D?,

Department of Diagnostic Radiology, College of Medicine Yonsei University
" Department of Cardiology, College of Medicine Yonsei University

Purpose: This study was designed to evaluate usefulness of intravenous digital subtraction angiography
(IV-DSA) in detection of peripheral arterial obstructive disease(PAOD) and in follow-up of percutaneous
transluminal angioplasty(PTA).

Materials and Methods: 35 Patients who had clinical symptoms and signs of compromised lower extremity
perfusion, was screened with IV-DSA and then performed confirmative conventional angiography. We obtained
sensitivity, specificity and accuracy of IV-DSA by comparing the findings of |V-DSA with those of conventional
angiography.

21 patients who had been performed successful PTA, were followed-up with IV-DSA in 3, 6, 12months. We
studied patency rate and factors that influenced restenosis.

Results: The sensitivity, specificity and accuracy of IV-DSA were 100%, 97 %, 97 % in iliac artery, 92%, 96 %,
93% in femoropopliteal artery, 85%, 75%, 70% in proximal tibioperoneal artery retrospectively. IV-DSA follow
up after PTA showed patency rate of 67 % in first 3month, 67% in 2nd 3month, 60% in next 6month.

Longer length and more irregular surface of the stenotic site, and higher incidence of run-off of vessel and of
residual stenosis in the patients with restenosis were noted.

Conclusion: High sensitivity, specificity and accuracy of IV-DSA in evaluating PAOD suggest that IV-DSA is
useful in screening, planning therapy and following up after PTA.
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