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Pre & Post-procedural Management
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Table 1. Testing and Management of Gommon Coagulation Deficiencies

Test

Normal value

Cause of abnormal tests

Treatment

Prothrombin time (PT)-
“extrinsic coagulation
system”

Partial thromboplastin
time (PTT) -“intrinsic
coagulation system”

Bleeding time (BT ;indic-

ates platelet function if
PT and PTT are normal)

Within 3 sec of control
value

Within 6 sec of control
value

Less than 8 min

1. Warfarin treatment

2. Parenchymal liver disease

3. Vitamin K absorption deficiency
:parenteral nutrition, biliary ob-
struction, malabsorption, antibiot-
ics

4. Consumption of factors:dissem-
inated intravascular coagulation,
thrombolytic threrapy

5. Congenital :hemophilia

1. Warfarin treatment

2. Heparin treatment

Platelet deficiency
1. Quantitative platelet count less
than 50,000/ul

2 Qualitative:a. uremia;b. ASA,
dipyridamole, NSAID
3. Spontaneous

1. Vitamin K 10-15mg IM or SQ
g8h for 3 doses or FFP -

2. FFP 3-4units or 10-20ml/kg

3. Vitamin K 10-15mg IM or SQ
g8h for 3 doses or FFP 3-4 units

4. Treat initiating cause

5. Consult hematologist

1. As above

2. Wait 3-4 hr after stopping hep-

arin, check PTT, or give prota-

mine (1mg/100unit heparin) IV |
very slowly (cave anaphylaxis) |

1. Platelet transfusion (10U), hem-
odialysis, cryoprecipitate(0.1-0.2
bags/kg), -and/or DDAVP(0.4mcg/
kg over 30min)

2. Stop medication (require days
to weeks to reverse effect)

‘3. Consult hematologist

1,29 ARH, Hojx A ¥H-¥ aspirin 325mg S F
o gkt

4, of|utx AN F£o
Ao AMNE Fushe AAEE AT dFEe
vascular interventionell = 1 g 514 9k

5. Allergy2| ol

Nonionic contrastel] 2j&F 417+ 2342l Harg-2
cEy 53 $9¢ 5% A9 A4E B o3 e F
ouc Rapge] o] ey &2AA ek AT EL
Aol wapge WHPel e FAAE A o=
steroid & Foi g}

6. DY &xtel 2

a¥gte R BT Eobe uti= At HAA 9} whATHA]

2 okg Folsled ¥t o, renovascular hypertension
© 2 renal angioplasty-t stent insertionA] &% 38+
2= captopril°ll-+ enalapril®} %2 angiotensin
converting enzyme inhibitor = n}Ec). o] & o2 ¥ ‘1]:‘“
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g A7
. Pain controls} sedatione WA HWFelA 71 £3q
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o A 4% hydration® 33 ggte] A A EAAA
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Table 2 Sedatives and Analgesics for Interventional Radiology Procedures in Adults

Agents Initial intra- Total dose Onset
venous dose | g = v
Benzodiazepines
Midazolam 0.5-2.0mg 0.035-0.150mg’kg 2min
Diazepam 1-5mg 10-25mg 2-3min
Lorazepam 0.5-2.0mg 2-4mg 10-20min
Flumazenil 0.2mg over 3mg
(antagonist) 15sec
Narcotic analgesics
Fentanyl 25-100ug 1-3ug/kg 2min
Morphine 1-5mg 0.05-0.20mg/kg 5-10min
Meperidine 12.5-50.0mg 0.5-1.0mg’kg 3-5min
Naloxone 0.1-0.4mg Repeat dose in 1-2  1-2min

min if no response

(antagonist)

Foley catheters- insertiondlo] 3hale| B8 8 o] F=
=A]ol] 2be] Abe)E monitordt 5+ gtk

ghafol| Al Al4e] F_ A3 ) Q8 c}A] ghH Aduislo]
4349) o & FEST A1 F T BE U T

dalel 243 4ol & soteieh.
A& EZo 1z

A% A7) 818 =9 heparing Folsdld] 7 ok
3,000—10,000unit 2 A|&2] F5e} AlE2ivic) k2o 31
A2l A F3} =18 ko] ZHolE esled o8 =¥k
Algo] ZAojxW F7}zlgl Fol7} H Q3 activated
clotting timee] 260 —280% A}e] 7} 5| == &ir},

7% (spasm) & & Ao 7| 3, F A1 o} tibial
arterys 2|3} v} brachial artery S A|&2] 7 2% o]
£8t 249 o] & Autslz] $)8) nifedipine 10mgS 24 5
o3} A1}, nitroglycerine 100 —200ug-2 4}3] € catheter &
3 Fsldich Aol #Aste FelA] @& AF
papaverine 30mg-2- 20mle] Ae] 2] o3 4=el] & A)3}e] 53]
ghel.

Balloon angioplastyS & 74-%- balloon inflation %%
nitroglycering 59 U] 2 F<g]3tc}

UKS g} 2}e] 7% infusiond}
= F3F ICU A Ftejsfo) s} 2 k2§ of=] W Ao}
gir}, o] uf catheter?} 222 4= gl g wAo] FQ3}
o}. draping& %7]7] A, o2 k2% WA system$ &
=% vk ¥ 9o E 1 infusion catheter?} &%lo] % ¢ E=
25l #lo] 2 (Steri-Strip®, 3M, St. Paul, MN, USA) 2
4%kl 3242 catheter?} arterial sheathAle], &

continuous infusion&d}+=

15-60sec  20-60min

Duration Comments
1-2hr good amnestic agent, potent, short-acting
6-24hr  delayed sedation from metabolites; do not give IM
6-16hr best amnestic agent

Resedation may occur due to short half-life

30-60min minimal cardiovascular effect;chest wall rigidity,
if given rapidly
3-4hr may cause histamine release &/or rise CBD
pressure
2-4hr  less effect on CBD pressure
20-30min may need to repeat effective dose every 20min;

can cause pulmonary edema
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t]2} % catheter7} ¥2lol= 497} glch. 24 F utxe
A4 systemS Zle} T3 arterial sheath+= suturedtc}.
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= F 2448217 ot #Ale] "t AT W) &
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Al F 19 Fol Ao x 7fLdvic} =4 7 Ab7] H a3}
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Percutaneous Transluminal Angioplasty
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#Au] 743+ &34 3% (Percutaneous  Transluminal
Angioplasty : ©]8F PTARZ 29])& 1964de] Dotters}
Judkin (1)) dilator& o]-8-3t] 5 7 315 fa}e] A
oA A8y o2 A A4z, 19789 Grun-
tzig (2)+= A7} € & o] 83 d o] &3 ubd]-S W
sloick. 1 F PTAE 3 g 3e] A8 o9 &
AT 5 e F W2 e o] 453 gl PTA
= $olzl el F4 22 controlled injurys o] 3
2 3}Akg e 2 4 & 2] patency S A 5= whjol )

PTAZS| 7|H

PTAR <18 e 2has Agsleis 7Pd-E o 7}
21 50| diFEgled, ol2|gt 72 = plaque®| com-
pression®} displacemente] 2]&+ remodeling,
embolization, arterial wall stretching%o] glov} o]
¥iref] o]&kwl PTA®S] principal mechanism-2 plagque]
fracture9} =42 dissectiono & I FAo] o] FoiA]

o2 434 g} (3-7).

plagque

General techniques
PTA®S] 7} E£& #A-222 medium-to-large vessel2]

Table 1. Lesion Categories for Angioplasty from the SCVIR

Category Guidelines

1 PTA treatment of choice
2 Well suited for PTA. Includes lesions followed by
distal bypass
3 Amenable to PTA
Moderate chance of success versus surgery. PTA
may be performed in pts. with high surgigal
risk or lack of surgical material
4 PTA has limited role
Low technical success. Poor long-term benefit.
PTA only when no surgical options or in very
high-risk pts.

e 7o]e] & #o)ui, long segment®] § 3t &2 49}
z2L-e F o] §3lol= PTAS A o] F3A X3l
o G@pAdsgo]| ok B ofspyl wWiulo] discrete,
concentric, €4 A% F 212w, angulationo] A i1,
smooth¥} contour, A3]|3}7} # 2] ¢lil, complete ob-
structione] o}L]il, ostial olui™, major
branch vessel involve7} 131, &# o] Ful k5l 7 9o
e AFZee ¥l Bsledct (8).

Society of Cardiovascular and Interventional Radi-
ology (SCVIR)+= PTAS] role categoryell w2} ¥-73}
o] guideline-d- #|A]3}sl 3 (Table 1), ztzte] ko]l 4 2]
d@pxodee 478 FHslddcd

lesion®]

categoryel ==
(Table 2) (9).
PTAS| A3 w2 1) o2 I} 7HeE 49l
2) d3Fxed4sS o] 88 #Wwid} run off vessele] H7} 3)
FE HALE o] 83 W 53 4) A4 =7]9 FA 7}
eHE| & o] 83 wiwie] FA 4 5) fx A HHE
E313)0] Yo ¥ 29 %ol 4] 7}EE 3-& sheathd o
43 Y@< PTAS HAE #lsle= o2 89F
g 4= qlo) (Fig. 1). 3xl= o] 4 41 552 5

Table 2. SCVIR Guidelines for PTA

(1) Aorta
Category Descnptnon
1 Stenosis, |nfrarenal aorta, { 2cm minimal
atherosclerotic change of aorta
2 Stenosis, infrarenal aorta, 2-4cm mild
atherosclerotic change of aorta
3 Stenosis, infrarenal aorta, ) 4cm

Stenosis with atheroembolic disease
(Blue toe syndrome)
Stenosis, infrarenal aorta, 2-4cm with moderate to
severe atherosclerotic change of aorta
4 Aortic occlusion and aortic stenosis associated
with an abdominal aortic aneurysm




aste g falelA & Fe o] Fo9, TA FAE
w}Al Foll £ fAp7} Al S §5-8 a5 R A 7}
S4e] Fon e A8t o} it

PTA A8 AFol gatellAl ALEEE FF22E of>

)2, #5123 W o] hAlo|ck WA 75 A41A)7)
£ ob2w]Re PTAAS A AHgstn], 832 Dajel
ape} ch2e 2 Qeall Galal S-S g soks B

(2) lliac Artery

Category Description
1 Stenosis { 3cm, concentric, noncalcified
2 Stenosis 3-5cm, concentric, noncalcified

Stenosis { 3cm, eccentric, calcified
3 Stenosis 5-10cm
Chronic occlusion { 5cm
4 Stenosis ) 10cm
Chronic occlusion ) 5cm, after thrombolysis
Extensive bilateral disease
Stenosis associated with aneurysms or other
lesions requiring surgery

(3) Femoropopliteal Artery

Category Description
1 Stenosis or occlusion{3cm, not involving origin of
SFA or PA trifurcation
2 Single stenosis or occlusion, 3-10cm not involving
distal PA
Calcified stenosis { 3cm
Multiple stenosis or occlusion { 3cm
No continuous runoff
3 Single lesion involving the distal PA, 3-10cm
Multiple 3-5cm calcified focal lesions
Single stenosis or occlusion, } 10cm
4 Complete SFA/PA occlusion

SFA :superficial femoral artery, PA :popliteal artery

(4) Infrapopliteal Artery

Description

Category i
4 Single focal stenosis, 1cm or less tibial or
peroneal artery
2 Multiple focal stenosis, each 1cm or less tibial or

peroneal artery
One or two focal stenosis treated at
femoropopliteal bypass
3 1-4cm stenosis or 1-2cm occlusion, tibial or
peroneal artery
Extensive stenosis of the tibial trifurcation
4 Tibial or peroneal occlusion, } 2cm
Diffusely diseased tibial or peroneal artery

(5) Brachiocephalic Artery

Category Description

1 Subclavian and brachiocephalic artery isolated
stenosis, ( 3cm does not involve the Rt. Carotid
artery or either vertebral arterial orifice

2 Subclavian and brachiocephalic artery
Isolated stenosis, ) 3cm, does not involve the
Rt Carotid artery or either vertebral arterial

orifice
Stenosis dilated to provide inflow to surgical
graft
Bypass graft anastomotic stenosis in cases in
which the risk of cerebral embolization is low
Carotid artery
Difficult surgical access (origin of the common
carotid artery or high cervical internal carotid
artery)
Vertebral artery
Focal proximal lesions that requires minimal
manipulation

3 Subclavian and brachiocephalic arterial
occlusion, {5cm

4 Subclavian and brachiocephalic arterial
occlusion, involve the origin of the carotid and
vertebral artery, or ) 5cm

(6) Renal Artery

Category Description
1 Fibromuscular renal a. disease
Benal a. transplant stenosis
Atherosclerosis, unilateral, { 3cm, not involve
ostium
2 Atherosclerotic bilateral stenosis, not involve
ostium
Postoperative stenosis, anastomotic and
nonanastomotic
Stenosis with worsening renal function and
decreasing renal mass, Serum creatinine {
3.0mg
3 Atherosclerotic lesion, involving ostium

Nonatherosclerotic lesion involving the
proximal renal a. neurofibromatosis,
Takayasu's arteritis, abdominal coarctation
(midaortic syndrome)

Stenosis with worsening renal function, in unilat-
eral stenoses in serum creatinine ) 3.0mg, in di-
alysis is imminent
Renal a. occlusion

4 Renal a. stenosis that arise from aneurysm or
severely diseased aortic segment

Renal a. stenosis associated with renal a
aneurysm




(7) Bypass Graft

Description

Category

1 Focal stenosis, distal anastomosis of
femoropopliteal or femorotibial vein bypass
Focal stenosis, proximal or distal anastomosis of
saphenous vein aortorenal bypass
2 Focal stenosis, proximal anastomosis of a
saphenous vein, fem-pop or fem-tib bypass
Stenosis, { 5cm, within vein bypass
Stenosis associated with aortobifemoral or
aortobiiliac bypass
Stenosis associated with prosthetic extraanatomic
bypass
3 Stenosis of vein bypass graft, ) 5cm
4 Stenosis in vein bypass graft, ) 10cm
Stenosis associated with anastomotic aneurysms

m e

A B c D

Fig. 1. Stages of angioplasty.

A a focal stenosis in the superficial femoral artery.

B. The lesion is crossed with catheter-guidewire combination.
C. Real-time road-mapping or external metallic makers are
used to localize the lesion fluoroscopically and the balloon is
advanced to bridge the lesion.

D. Several inflations of balloon catheter are performed.

E. E shows the final angiographic result.

)4 o} 23R & 3ol 1944 == F 39, PTAE 4|
gk A)7]o) T FE oJALE I 3] AL EE e
JAEE Qi) el AL WA3}7] 98 AHEEE 3
3l PTAA = HAp7} W S8 F, FA &3
& A7) Aol AH4sHA He 8L 1,000-5,000u &
< 100u/kg body weight® Al-8-3}7 %} (10). PTAA]
P g Eol 28 P 5 (vasospasm) -2 o317 ¢
8 A}8x5]= #)2) 2= nifedipine®} nitroglycerino] 21t}
nifedipine calcium channel blocking agents® 5% &
o] 2kA]7]v] A=) o] 8 (smooth muscle) el &= =2}-8-51%]
ot=th nifedipine AF82] ¥zt 2+ A ¥l reflex
tachycardia, 24 % TE7} WA & 4 3}

PTAA] nifedipine?] A}-8-2 10mg2] nifedipine-S 3}
5 3 AF 5 slAY, £ PTA procedures A|23}
7] Aol 10mg-& sublingual® F-oi%lc}l. sublingual 2 %
ojA] <Fe] A= oF 10-15% Foll iephiA =)
Nitroglycerin 54 9 2] H&-E o] 7]= Az 2H
50—100ug A =S PTAE Al e 2F F1i3H4,
o] AlAME Fatgo 7 ¥to] WA - 3loER A
slojo} ghct, o] 2jof] ¥ f o)A 2 ALEH = 2FE F pa-
paverine<> 30 —60mg-& AF-8-3}w, o] Al A= =342} A
olwl 31o] o] 7B FhelE B Ik ol FoFA|
E A2 Algd4-2 Mol Fof A8-3}e] papaverined} =
od 4|7} 4l0] A YEE 2A4]s)eiof gich,

"o g2 A 7o) 50% FolAH e HH L 75
%7} FolAu o] olAtll M FE HRTHZ {3t
g zlo] e Aoz A ok 2y F{EdES 2
2412 gl SHEnkE Mo]7] wFol of2| ubskollA] AL
a7 o2& A AT P2 A E do7|7) A %
t}. op2ta] E3ke] g 3to] R4 2R 227} gl= {3
ol 2] & o} B7] ¢s)X= FLElE|E o] §3)e] W AF
o] #]te A& Aol Fo3hH, %712 ¢4¥H 27} 10mm
Hg o]Are] A} &3 o]ghal] Fof F 20mmHg o] A of
{02 2|9 qle fAo = 4= A sl

PTAA| 8 A] %= HALE o] &-3lo] 7le|E{7} B g ¥
FHapd 5 HARE stiff§h Zl o2 ulte] FA 7HEIE 7}
WS 533l 52 3 FE Zo] ok =3 FA 7}
HE| 2w FARAEe] AIE dolr] 918 A=
42 A3 & 79 sheatht @2 41]]%l 7}E|E1 & o] &
3lo Pz ez HHS 4T 5 ¢S de FA 7
Hu o 45 HALS 0018inch 52 7He 45 AALZ uj
F A 7}dlE] ol Y-connectorE A3} 7h= Fx A A}
e o BE Qe dA T3 FA FlEEE HH Y
29 ol $1AA7 3 EREFEE AEt AP
o] A3}§ oo} B 5 9l& ¥ul o) W F9l9] ¥al
S A ¥ 5 3loh. Tetteroo 5(11)2] Xie]] 2] dfe] HH
N Fol| RzdEwre g AHNE A3} A A
3}3}7] uj o] "te] FAo] Foslcla ¥ st}

PTAS| M¥

x| @@

#hx] "ae] go 2 Qlsle] claudications TAE=
f[A= PTAS 713 2 AL FLE 53 34F ¥4
Zro] | 7jo] & B o A= PTAS A7) 7|5 &0] vi§- F
o} A o2 512 E@e] § 32} == A A 27 FA
15F F %ol o] 8=+ 71> Table 334 Table 429} 3+
o} (12).
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Table 3. Chronic Limb Ischemia

Grade Category Clinical Description

Objective Criteria

0 Asymptomatic, no hemodynamically
significant occlusive disease
Mild claudication

2 Moderate claudication
Severe claudication

I 4 Ischemic rest pain
I 5 Minor tissue loss, nonhealing ulcer, focal
gangrene with diffuse pedal ischemia
6 Major tissue loss, extending above

transmetatarsal level, functional foot no
longer salvageable

Normal results of treadmill/stress test

Treadmill exercise completed, postexercise AP is greater than
50mmHg but more than 25mmHg less than normal

Symptoms between those categories 1 and 3

Treadmill exercise cannot be completed, postexercise AP is
less than 50mmHg

Resting AP of 40mmHg or less, flat or barely pulsatile ankle
or metatarsal plet- hysmographic tracing, toe pressure less
than 30mmHg

Resting AP of 60mmHg or less, ankle or metatarsal
plethysmorgraphic tracing, flat or barely pulsatile, toe
pressure less 40mmHg

Same as for category 5

. Fontaine Classification

[ Coldness, asymptomatic stenosis or occlusion

[[A Intermittent claudication, walking distance more

than 200m
IIB  Intermittent claudication, walking distance less
than 200m
11 Pain at rest
|\ Ischemic ulcer, gangrene, or poor wound healing
1Sy o BE 5y
71 2 A E5L 94 A3 A o] 7L 2ol
WA A A9 F& A}E AL 5 gon, 8x ¥
(=]

infrainguinal revascularization3} * 3 5}o] A]8 &t 4= 9]
3L, =3 FAFE FHolv WAE 5o gzt 23t im-
potence &HA}lol] 4] A]8§ &k <= glt}. Aortic bifurcatione]|v}
FAZ Fule] 7] A el dio] gl S wji= ok ojEEw
S Eslo] F4 b6l S 4] 3} kissing balloon HHH S
A8 shAl Hch(Fig 2). o]2] gk uh&
loon 2 A A|3}3L elastic recoilingS- ¥} #| &= &3}7} o)
t}h o} E H-9]e) 4 9] PTAA]<) = &4e] bifurcationel] 3
zto] 9l-2 ul:= 2]2} 2 o] kissing balloon H}H]-&-
A48} 7le] F 2 0 kissing balloon B -8 A] 8] 1l )]
2t PTAe| 2|3l A4} branch?} 23]+ 297} 9lew
2 209 = #HARS AFsiste] 3hvbe A4 branchel
PTA |3 Aol 4Rl8l] F= Zleo] Fot

A F92] PTAE Al8g A9 22

2~ primary bal-

Zo| dj 5

&3} retrograde® ®W Wl A3l 7F 49 71 94
Al & = glon} At o7 F=o] g Fulo] “““LO]
A FA 5 A o FAAH] vk I E g E F9S £}
o] contralateral approach® A]31& 7 -9-o| = aortic bi-
furcationell A} 7}eE]7} 3SR wro} of2i3- 97} Ay
322 71 introducer sheathS o] 835}o] sheath #}#)=
S AZ FU7HA] ARRIEA Y oluw FHHIE 9] 2] 7]
= A8l stiffdh F= HALE A}Eslo]o} o) o} 2 o
2= axillary arteryE £3F ubilo] glzlor} o] A=
3 axillary artery®] 2|7} He] procedurex}al] 7}
b2 W ol Bl Eke] ol a1, AR} F-9 el g Fo] Wol
A& 5 9l

Hgo] WwlF PTAR {7 s 45+ v E3)7
7} Sdot B2 ¥ 37l H X & edgkon} PTAS o 59 wiy
2 5 EEL T0-0% = I#A 9o, A=
A BE Xl glovt ¥zl wel 5l HES
S50—-90% = ciedqt AxE Husls gk (10, 13—15).
PTAe| °j3l iz
complication> 3%mw]gte]c}.

=5
X o

lo,

\'IJL ol-ﬂ’

o

PTAA] 24 &l= major

3 sy, 2] 3 A9F AHoly

APEE 05%v]ete s ¥ wE 7 glch 43 aortob-

ifemoral grafting®| AP8-2 2-3%0]0i, o] F ok 40%

71- AT A gl 27 7o), 1 9 stroke, TF F-A
2 AFA o] BaE g}

complication® &=

2. Femoropopliteal artery
Femoropopliteal 52 2] PTAxX &-F F= 2| 799} v}

Zt7}#] & contralateral femoral approach, ipsilateral
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Fig. 2. Kissing balloon technique. Dragram |||ustrat|ng plaque
displacement by double balloon inflation.

antegrade femoral approach, axillary approach, %

ipsilateral retrograde popliteal approach® A8l & = g}
t}. o} 2 w52 ok dF3lel o) ipsilateral retro-

grade popliteal approach® 4|38 7 $-o= Fz2}7}
prone position 2 ‘F¢]oF &l popliteal veing # #}s}

7] 227] Sl e 5 $1Fol A 2 ALE Al sho]of gl
PTAS] Zil:= Baaldl] ope} ojokdt A5 Bo|i gl
o) 1l 582 60—-80%0°]9, 59 N5&2 17—-58%
2 RawE 3 glen, &
o] Ax}= 549 7 EHo] 50—-70%¢°]c}. PTAA 8] F A7)
NEgo| B A2 7] Zole] 3z 32 4, 379
tibioperoneal artery & 274 o]Ale] 23l 7 -$ 2l ohypwl

d b

I=<%ro]] 2]3} femoropopliteal bypass

3. Tibioperoneal artery

PTAE Al¥3l] $2 A5 & T sl HHL lem
7F QA ¢k vl o] F-2] Fo] HA]] A9-= o] &
A= Hiwo] gl A 9-9] ok 20-30%el B3}slt) PTAS
237k limb salvage®2 44—-85% % X =3 gloew,
procedureef] &g gh¥l 52 o} E H-9] 2] PTAS} vpatrlx]
2 ok 2-6%0]|r}.

AFe o] PTAE A5 9 &3l 946}04 I Hsfe] ¢
v} 412}9] atrophic change &2 °F& X84l 9
3l AlAe] 715 Aol & ZAUEtes A -F T2 AW
=}, AlF- 2] ﬁ’-‘—]’-f—. T2 597 3kFo| fibromuscul-
ar diseaseol] 2j8}ed Walxl=d] PTAS] ZAxs
uscular disease ZHAfel| A ] £ Zlow oA gt} o]
=-2] multicenterol| 4] PTA2] Z3l= 5 A 3}5e 23

fibrom-

A5 gt A A X fE= A7 1T%, A 4L
Bl A7} 47%, 4 2A40] " A7) 35%0]H,
fibromuscular diseaseol| A= $bH %77} 43%, FAl9)

FHo] 42%, azl3 FA 3H-e] gidd AS7F 15% =
B asleict (16). A15= 2] 2= o] of& F-99) vl
A7IA R AlFH e 7|2 Fe) WHe] 9lE A9+ PTAY
Aggo] ¥4 E317] wj el AHEE o] 83 X 87)
A3 A2 dedx glch

5. Hemodialysis fistula

qEA AR S FEAel| A dialysisE $18] A= A
Fo] JFL 7= A9 713 FAHZ 2A 5= arterial
anastomosis®] & 2, intimal hyperplasia®} perivascular
fibrosisel €&k A= &2}, 12] 3 pseudointimal hyper-
plasia®} fibroblastic ingrowthel|
hylene (PTFE) grafte] 3§z 2 o o]}, =3t o]2igh
2ol A=

= 7oz 424 glrh PTA2] contraindication® 2+
SAYFZ £ A 178 o]u]2] anastomosis site § 2}
2 A4, F3te] § 3w Fuksl pseudoaneurysm 3 H A}
529l A5 Solth

PTA2] vl A '% Axpsle] AP 3ol = Hot
71E 5358 AAFe=E e F 57 4R 20—
30mmHg A %= ¢ -‘L?ﬂ inflationA] 7] FA M-S 25 3
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o] FA 7HIHE o] &3l ¥ & 79 FA JleEHE
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ZF oF=] = rigid stenosisel| A= &3 xed Lo 4] FabE] =
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central venous stenosis™ 5—22%-¢]| A &u}

_9_



%, 291l 6—12% 2 oF#l A glc} (22, 23).
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Intravascular Stent

o)A Zr#sla kA sk A
AvpA 2 Qg 918 Hes Y e AEEE
o} AAA 02 de) o] 45 7 3l Aol o] e]
A4 P Ao A wpA o2 2L E Aok e 7
57 3 834 8% (percutaneous transluminal angiop-

lasty, PTA) 2 A& % =& A& F thA] ko] 73 ¥
gl A9v) wgs o] A F W stentd el o5}
FAlo] AF= A At

& 7] stent A %% 1969 Dotterol] o} 2 5°>=
AlH B2 A EE o] F PTAS} t]&o] 1983d7h#] Hrh
2 =39 wx F3lelr} o] F PTA7} de] Hg= i A
% & QA 2 738)7) 18 stente] BoAE AT
2] 1980 t) Fuk-E] 19900 Z74A] theFdt stent7}
=] ot

Stent= 8 #384% F elastic recoil, A g =, =] 2}
o] 7o faah} AFPe] EAHE opH 2 HEY
Z7} sl Al Aot

1. Stent2| §4

Stent= thermal memory, spring recoil ¥+ A BA
% plastic deformation 52| 7] &%l 37}%] 24714 F
o] s}2 k=)Ao ghch. Designell w2} =<3k spring
coilZ 3-8 2 2A4) 1 3 &) & woven meshwork Fe) S ut
So]7) 7| % &} stentA}H S A A 7Hs =S E= biod-
egradable stent & A 2} 7] = gt}

Palmazel] 3} stent7} @3 o] AX=H vl= |
2 wo)| 23] F4 stent EH- fibrin® 2 53 stent
strut AFo] Abe]ell 4] %-€] reendothelialization®] 2] z2tg] o
2= Yol A stent surfaces endotheliume] A Fc}ar
steich. 221} stent7} @ HA 79 o] Ape]el] thrombus

9} fibrine] zHA] =W o] F-¢el endothelium®] 3 Ado]
ots]m o] 2 gl3}le] thrombus7}t Z7}38}aL smooth mus-
cle proliferation® 2 W7}l FobAA =}, o] d3
£ stent= F 3} Wslolof shar A4 B3 elastic
recoil s =E-s}ojo} 3} internal support =2 o335r-S 3}
oo} gl

o]AbA ¢l intravascular stent+= 1) introducer”} %o}
o}, 2) BA| & A Bojof, 3) x| 7| M) Ao}, 4)
A A=A ojo}, 5) 317 F-5} mo] x| Holof, 6) radial
strengthS 7t glojok, 7) AAujH| £ Ado] w2} &4
8] Qo] okx|o]o}, 8) HFS whalslx] HiL W+ £Ato] A
ook, 9) branch vesselS 2z wolof, 10) ok o} A 3glo]
%] 7]t} biodegradabled}eio}, 11) =z} #7) 7} theksted
o}, 12) A A A o)1, 13) MRIell x| Ae] $loek et

olg] gt o] AM Ql AL $15ke] AlAl Zhx el AP %
A7) el A AL A7} 13 Folch

) oA Al F<l thEA ] stentF A 714
upe} Vd ofg 2t

Self expandable stent :Z-stent, Wallstent, 3h}t=

stent, Memotherm
Balloon expandable stent: Palmaz stent, Strecker

stent

7y7te] stent o] Sl distel= A =F3HATh
Vascular Stent2| M35

&3 U] Stent A& PTAV} 7|4 o2 A8l
U gazedsal BE2gA FaAG B8R AR
o7} YA Z 1) PTAT 3E g 2te] 30%°13<
2) PTA¥ 437] 8s+x17} SmgHg o4 7%, 3) PTA
1} atherectomy 9] restenosis®] #44, 4) total iliac ar-
tery occlusion, 5) ulcerated plaque, 6) post angioplasty

dissection S-ol] A3t}



Contraindication

obx] 7= 2] o2 Aejolu} 1) 218 F<l bacteremia,
2) PTA¥ vessel rupture siteel] stent A2 So] glc}. A
A3 gxo] Au] @ FA)7)7)7} iAW 7|EH Q)
Hol| A doid = o= AL WhA] 2 o]of] thjF 4143 o

A7} o] F01 8 5= 92 o),

Stent AX| technique

1. 4% Zo]2} 2] 7 2] stent ¥ balloong zZ+3t}.

2. bl BA-LE stent A7} i wj7lx] wWES A}
Folrojof gt

3. vascular sheath+= ¢h] H A& e} o
dios

4. o] sheathE %3}o] stent}, stent”} mount% bal-
loons A5 $13F 2 A3 9] %]l z1 A7)}

5. sheathS $ ¥ A]# stent'} stent mounted balloon
= EA|ZIth

6. stent7} 3] 9= U=%] 23| & sheathS ¥
sho] FlabaiA] shelaet.

7. balloon<- inflationA] 7] 71} stent& A3 Q)= 3=
& retraction’| # stent= Ad x| 3o}

8. balloon catheter= remove3gtc}.

‘£
o

E3}4)

Stent AX|A| 2E 5

Aspirin, Dipyridamole £]el| anticoagulation ]z}l

Dextran, Heparin, Coumadin®] & Foli= =3 Qg 3lo|

CEALY A= "/L‘-‘)\H e g

ol W4k QIR A57h 2oTA 7FAe] sieh. Aspirins}
Ticlopidine®] antiplatelet therapy2} A&t stents %+
Hegr W F WA ST olFA thrombosisES £
e AR d#H ) w2l adjuvant theraphy= PTA
A8} 1] =k,
One day prior to stenting
Ticlid® 250mg bid
ASA > 100mg / day
In the cath Lab
Heparin 5,000 IU

Nitroglycerin 0.2mg once before and once after

stent implantation
After stenting
Ticlid® 250mg bid for Imonth
ASA > 100mg / day for 6months

Ry B

3 FL stent A =5 JdAlge 24T £ gt
Stent T3¢l whel 71 A& ol sl slar A A A )T
o & Ao|r}. 53] Wallstent2] 79 A FA| k= Zo
ZHE Folzlth= AMS & &3 glojof 3}, Palmaz
stent= A %] =5 n|1ze]2 % i} Stent= A &
Foll Ad] ¢Fo 2 z13)0] Hx] gkov 9z AA F
o] 3}ojof 3} k=] vascular sheatht] ol 2] o] Fo] 2o}
3l Wi o] FA)Ho)| stent centers & XA 7] 7o) &
23} o] 714 op7|d FA A S A AsH] sl b
W AL Ale =5 vteA] HHS 5393 A ¥

el glojof gk,

|

Fig. 1. Schematic drawing of Palmaz stent implantation in atherosclerotic artery.



1. Periprocedural period

oF 10%-¢°}| 4] groin hematoma, peripheral thromboem-
bolism, extravasation of contrast media, puncture site
pseudoaneurysm, laceration of femoral artery, AV fis-

tula, subintimal dissection 5-°] 21t}

2. Stent thrombosis or restenosis

Stent A% ¥ W} thrombosis® Q&+ FA 7}
A )= 7% urokinaseE 2 A Fo33}l4 occlusions A &
ale] et 24 S0 2 93k wkA 7} A" Aol =
PTAL} atherectomy® hyperplasiag- #l| 7 gkch.

Vascular Stent Z 1}

716 M3E
Stent?] A %8S iliac arteryol A+ 7129] 100%, renal
arteryol] A= 90 —95% 2 M35 31 9l ch

MW & &

1) lliac artery

Iliac angioplastyZ} 7}% &3] A]3== PTA pro-
cedureo] 7] 3} stent A& PTAZ <13 intimal
dissectionA vt B F Aol S W& A5 /M F&3 A2
uh o]t} w3} iliac artery?] total occlusion?], A= ¥
2 ¥F gtz o g PTART: AA o] $53ithe= A
© 2 9l3}o] iliac arteryel stent A x| &S A3 33 gt
Iliac artery stent®] clinical success rate+= Palmazel 2|
3bH 99.2% (immediate after treatment), 1'd patency
rate= 90.9%, 2d ol 84%, 437§ Q)| 68.6% 5 R 33} 3l
t}. PTA A A 7} w372 & @ o]u} poor runoff A}
ol A& A A o] uicy,

Richterel] 23} PTA%} Palmaz stent®] accumulat-
ive H-year success rate+= stent”7} 92.7%, PTA+= 69.7%
oladt} (1993 SCVIR meeting). w2}A] iliac artery
stenosisol| A= PTAR = S 2 7 stentAd X5 118
sofok & Zolch.

Fig. 2. 54 year-old male patient with total occlusion of right
common iliac artery.

A. 3cm total occlusion of right common iliac artery and muitiple
narrowing of left iliac artery.

B. Memotherm stent implanted in right common iliac artery and
PTA in left iliac artery.

C. Follow-up angiogram 6 months after procedure shows mild
narrowing of proximal portion of stented right common iliac ar-



2) Renal artery

A5 &2 Alof| stent A %) &-& Al gkE] o] 4159 PTA
7} 8-o]3}A] F3F AlF= o] 2k F 4], ostial lesion, HEF}
A 3317} ARt A% ] T2 stent AX & sl g)
ot AFES F2 dHolojx] Jaffre= 2192 3hx}o
Wallstent AF-8-A] 90% 3Z+2}el] 4] clinical improvement S

s ]’°3 v} 2 73 A4} Palmaz stent2] 7-$- %-\4203
w4k eF 30%0 4 6704 wtell restenosis®] A71-S B w3}
st}

r&u °1”

b

3) Femoropopliteal artery

PTA procedure® initial success rate 89%, 2-year
patency rate 60 —70%, 3-year patency rate 50 —60% &
Hastar gl ot stent A=) -9 I patency rate:=
67l 70%, acute occlusione 7—25% 5 H 13} g)
o] o} & stent A x|+= AlgHH ot} o] A 7] H3}t
A2 R HEE LAF A fEtd Ae 2 F
A41 anticoagulation *| 8. % A}%3F 7] 72 coumadin S

Mo] 4 2.5)t).

4) Venous system
%IWkH © 2 arterial stentX.t} patency rate’} ™oizl
oh el dH o2 ofaFeko & Q13 SVC syndrome
Al AdAo] olF F& Folojx

90 —100%, reocclusion rate+= 10%; 0]} ¥ 3.5} 32 ¢Jc}.

success rate:=

Stent A== #H A 3

B R o). (o) = R e

oA wE Ak 2eiv olHx stentAd 2] Fof g
A== %3 e AAo|t). &z bypass
graft material®] o172 Z7| A efol] A3} gl x| ut &4

+ H vobrt 3F stento] oJ2] 7}A] 214, stent ¥ by-
pass grafte] % A4, stentOHH 2] H3 vy Ea)
¥ ¥ E 23 = J= GE 2 7]501 Ela=gd)
H 3 2 3ol o3t stent "éi]-‘f E]'/] 35S B3g A
o]},
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o
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Thrombolytic Therapy and Thrombectomy of
Arterial Occlusive Disease

g H Tt

Aol shar o] ol 3 Al bk Al 23t

o .

A s S o] F Lo HHA Age] A8
o] We A%r} 5§ gl 53], YR YPES Bol A&
s wpAbAd ) o) Aboll Al FAA FALsNA F92 w5
Z 3 A|&jolc) B2, 48] xmHo] A kS
x5k olzapAl gl x| gHje]7] spx|ut APA P& MEH
Ql g o vl f-83}7] witoltt
SNEE?

1794\ John Hunter”} Treatise on the bloodel| 4] # %
2 dolo] ztelzql A Lafol thste] 7]Eq F 1933
Tillett$} Garner(1)7} A3)72] FEEolA 214 &
s 28-S A 194613 Ao el A frE7
VAl (UK)7) ®elsldar dAdga)2t8o diaix a7
% 9dth(2). 19554 Streptokinase (SK)7} 522 <14
o AH8-E 9 (3) & FolojA UKE Mg 7] A1#Hshal
=3

2 Goll = Al xRS 28] 9] HAl
2 o g Fojg)A|ut FoH o g Foish= Zlo] o AxpAql
7o) urs Ack sHAIN, B9 R nFEE Fodtede
o]2]-$- o] glglch. 1974x3 Dotter(4) = FFxd 5ol &
£ 3lo] AFre] SKE A Foiste] A<l -3

uh-g-o 2 43t W)= AAIA Q) Sauk-go] glo] AHE-Etad
t}. 22}, o] Wl 198174 M2 Bol AHS-EA] &
57 9)t}7} 4 84 88 % (regional thrombolysis)el c}
A] #HAlo] Bod WA (5) el F2 Ao B2 A
B yEo] v gt

Mpa8slo 22|%

QLA o] 2kl Al f-Aagso) AHAA = AR FHE ol

2oz ¥l integrity?} patencys #A AL sk
Agag A s ), 3y 5 19 & 23
2o yAgl aglelv FHT AMg3shagls A g-sA e}
28 oA qqlo osA B3} D 5 ok B3 v
343} e 2 w33k N9 plasminogens 443}
% chul § 49) plasmino 2 WA o 24 ¥t &3}
%l plasming 323 2 A8 sefo] = EZ}(fibrin degra-
dation products).®-& 7}¥-3] 2] 71 t}. plasminogen- W}
27 FAH T A 87} Bd 2427 Yol AR Fof
t}. plasmin< antiplasmino]2hi= A Aol oA FA]
w24 3} 5] 7] wfj Foll wh7) 7} ol gk A el A=
A627F 91914 plasmine] ¥]3A-& A} plasmin
o] AHAE FashA gt A2 Afids] 71A
& 7t Avlc} S EE A A 7F 9lofA] 3434 (homeos-
tasis) < # lef]-.x_ A o] HAfAe] 27t 2 X

S A9)Etas Aaa FaS wARCH6). b, A
i—Er-SH 714& °a]—9-7]7] A A= AW FAJAA7E 2
=7 ] 2] &4 ]1A}7} F-of 5] o] ofgke}(Fig. 1).

[ " plasminogen (in clot or plasma)

t-plasminogen activator-——->> Urokinase

fibrin

| v

plasmin

Streptokinase

fibrin —————-__..__v _____ —>fibrin split
product

Fig. 1. The fibrinolytic system



dMBslAe SF
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Streptokinase (SK)
SK+ Group C beta-hemolytic Streptococcusell 4]
23 A= JAAHS Zheoh webA], HARISAA-S
g3t A A uk-EE do 4 qlch wrElAd, A7) SK
SIAAA L3 AE7F AR = gloh SKe
4717} A9} AjHE Al e 16825 27] o &
of A1&H o2 98 sjofdtt}(7). SKE 47} ofm
2 plasminogeng 74 ° 2 3A13}A| 71t} =, plasmin-
ogenoll A Hefshy WS E dog|w Ao
t}2 3 e 2] plasminogen 2 & 7l #} 4] plasmina RH=

m

r‘I f

Urokinase (UK)

UKE ¥ Ul xtdxloz gl il 2x) wjoks
gofe] AR A EAAE F& F glth UKE o] ¢
Auk F4] 56 23Ha) whdo] g)gdti= B v} 9)ch vk
2717} 16222 SKe} mldrlA 2 x|&2 o F91L 3

ofgte}. a}#|ut, SKo}= &2] plasminogens 2 A &4 3}
A7lch &, 484 © 2 plasminogend ¥-313}93 plas-

minS- W= serine protease©|Th.

Tissue plasminogen activator(t-PA)

t-PA= Y 52 o]F 18] e 2 FUZ 4L sl
recombinant DNA technology 2 "tet) AfA4435 5
4o Wy el ] Afas} Agtalal sk Abeo u] s
A A3 el o 10008] 2 2H-g-o] F13h}, di A o]
i 62 w71 E zheth Af4AE plasminogen}
t-PA7} B+ Xol ko 2 =43k}, Plasminogens &
o] A7 wf A=} A oA t-PAE 29}
plasminogen¥} §H7| 3H-F-o 2% H3}A S 3 A3} o)
u, plasminogen®] plasmin® 2 v}y HA] 3 7@ 7 4
ou}7] A2t

Al plasminogena 270 2]
e e Hfae) @5 510‘] 132, & shies 83
Well slct. o]k Ql =4 L= i) 2=
plasminogen<- %}Hi}/l]?]“ 7o)t} g A o] plasmin-
ogeno| A3t 49 lytic state”} = free plasmin
o] A4 Eo A A ol Tl 9t BHEL BF FaA
e wptelA b Azt doluAl Rk o1/l Iytic

statex= alpha Z-antiplasmin, plasminogen, fibrinogen,

>ﬁ‘i
rii'
2
o
K
N
by
=
o

uninhibited plasmin, fibrin degradation products=-©]|
&35 Ae)o]c}. 3 A}+= fibrinogen 5 %7} 50mg / dlo] 5}
o wf Agk o] WA ERZ 100mg/dl ©]3tE 2 wf=

2|55 $A8 ] cryoprecipitate 22 frozen plasmas

e s il
o TS
| 7Heleb= HZ]/‘]?’]—L §J 5= whgelr)

, 34 Yo A3% plasminogennt Aeld o2 43}

71 Z°] 71 ukstA 8] wf Eolrt.

2482172 4FE2] 2ol (Table 1)= UK7} 80%
2 SK¢ 63%X%cth= =3 fibrinogen® UKol A&
100mg /dl o] 3t2E 72847 etk Boh(8). t-PAL
UKol ®]3j A g2 A|7bel]l A g-387t dojub=]t g
o2 2o Yol A5 2(31~43%/12%), ¢ &
3 t-PA7} %MI ] v Rt B w gith(9). AlA 2 9A)
A4 UK 394 ZEE 295} HEr 2qwE o]
S *d%“‘ ZAA wdelE A7) dth10, 11). 3=
wh A7 T oL} z‘;:}uﬂz._g] by ul
e ilﬂﬂz 2 e gl xlo
Z)slalil, ]l Ajgo] Aeojads = Fua X}T%J =3

o1 9 ek e|2i, s

Py 7ol HEE
74

(1)A4F M 5|2 (embolic occlusion)

H A Fd A vt R ok (meniscus)e] ALEA o7 Bl
cH(Fig. 2). 414 AA L Fool it BAsHe2 ALE
3 4 9l x|k dub o 2wl dHo] HAF zgq-o] 3z
galdol o3 PHFL AT 5+ Yome 4
A o] SR SIeh, B ohict A5 e e
A &8 A (cardiac mural thrombus) o] 2.2 L&A F
A ARBe] o Al & 4 olv] dEel A ENEL
3l Zlo] =t} dFA|qE, 71 A Qlz] F A oLz] TS
& sl olel & 497} A4 ale. ol
A vk se(12),

Zi
%
1

oo O & 0 g A

rlr r
ri
el
2L

e A 23t

(2)8 ™M ©H|2ff(thrombotic occlusion)
22 ¥AHA A= A HE F=AS Bo)

SR

Table 1. Initial Outcome of Regional Thrombolysis

SK UK t-PA
Initial success 52 % 81% 90 %
Total complications 40 % 26 % o
Bleeding complications
total 34% 8% 27%
major 14% 4.5% 8%
Infusion duration 44hr 19hr 7hr

Fibrinogen (100mg/dL 21% 0%.




Table 2. Dosing Regimens in Regional Thrombolysis (Urokinase)

Invastigator Dose Bolus/infusion rate Total dose (X 1,000,000) Success rate Lysis time (hr)  Complication rate
(1U 1,000 X hr)
Sullivan high 250/240 <120 <2, 60 1.3 83 % 10.4hr 9%
low 50/240<2,120 X2, 60 2.8 1% 3.6hr 23%
Cragg high 250/250 % 4,125 X 20 2.3/3.9* 83%/70%* 16.5/20.8* 37%
low 50/50 X 24 1.3/1.8* 85 %1/65 %* 18.2/26.0 16 %

* graft/native artery

Fig. 2. Embolic occlusion. 36 years old
female with rheumatic heart disease
was complained of acute calf pain.

A. Angiogram shows meniscus filling
defect in the tibioperoneal trunk.

B. Complete recanalization is noted
after 350,000U UK infusion was done.

3 olehrh WA Aol otshsl Al el S Balch @ w82 4 gk SCVIR, SVS, ISCVS Sl 4= e} 2ol
SELPEXR BT —'gmavgﬁw Wiz} wkEl 2R B8 $FhATHI6) (Table 3). 0] F “viable™e 3%

o] Moli= Zlo] BAoch. o2 WL FHBNES] FL o] A9 Yt F& AAE Barh “irreversible”e B4
4250w SUAsHY Qaeld A olAHoE WA oAl ARE BN =010, W& A (reperfusion
o] A Waela A W ucks o 2 Aol 5 7 limb survivalel FEE2 9l3hx A AEe] o

= AS ) g rBo|ch 1) A, B3] AZEwe A ) EpHo|ch upeba], A F Aol &xle] Alej g A HA3s)]
9% Ao] whA & 4 9l7] Wl iol FAA AEE Alxsl  AdHoz FHLHES dof & Holth

2] wre}ar gonk(13, 14) UK dAS Sa4]71™ o]

&l gul =0 wl v = uf¢- i} wx H3t 932 o]AL gﬁg%ﬂ%ﬂ E,L?l%

(Fig. 3)] S92 931 d=A gl #A Hsfjoc}. of

B0 "H”L ZA o2& HgH-9le] 32 o Fo]ch(15). (1) Moy 27|1=

Ao 93] 2 o]AlEe] dlle AT el A A A o] A qlx]= ’%3&9] 293 AE 7= 3AL F,
3}(sclerosis) W+ = qlct HZ TN T, 8 BeeS e 3, 370 o)
o] ¥ EF, "ﬂ/]*ﬂq ] 3 7] A| °| 8354 28, AFY
24 sige 287 o e BAEe A 27150 Sk

Aol ok (3N U7 e %ol 7hg

(1)
R
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30‘-_“,



Fig. 3. Graft occlusion. 40 years old
man, who had graft bypass surgery
due to popliteal artery aneurysm 2
months ago, was admitted with left leg
claudication.

A. Total segmental occlusion is noted
at popliteal artery with some develop-
ments of collaterals.

B. Patent popliteal artery is noted after
350,000U UK infusion and balloon
angioplasty.

Category Definition

"""" c= umo, Tokyo, Japan)-& o] 8-&}e] & |44 v g E3}
e Al ek A5t o] kA3 Lalsw ge Aga = 52 4]
& F2H4 wwo] 3 H=d) ol EAv}e el o] 83}

Irreversible Major tissue loss requiring amputation regard- o AN YES *]?’T@‘:}(Flg' 9).

Viable Not immediately threatened
Threatened Salvageable with promt treatment

less of Treatment

g™ sl F7|(delivery system)
(2) 4y 27|15 At 2 dEel B 79 F91717) ks o] o)
o] Aol Az 8-S 2] AU A 2 Y A H3L oFEF9le AZEE A AN A Q) Abol| A
AT AT A2 A 4, 237 v wo)A) 9 oldl theit F]1719] 247 HE A o)a sl AT =4)
i 28,0 eegl ¥E2 Solr). 71 & A3l £8-8 WS 4 9lS Aot}
webs, g A Tl Mol A} WS A3 =A}
w 3ok 52 FRIEFell & HALR9), ol E3) Lart (1) End-hole catheter
A4 Fdo] =5 FA 2 Faa)ofiic). 7V Zbek3] AH8-& 5= 9l #9) straight -8 angled
BoFo] Adnbzlchg slelel e 28 A Yol k7 @
YUHEQl sl x| FY oFEE T A S8 Hxol wpepa] W2 2324
AR 71 A A4S jic) 53], %S Zo)o] wuio)v} o
JLH(eraLhrombus)o{I UES FY3= o) A 2] EA 919 2 ajubo] kgl Ao Ao g 2 5 q)
(regional) &2 A4l (systemic) 8% ¥} ] &3}2 o]} th P2 o] A YR g Sojrf= Ao = ol -
TUA HEH o2 dalg wgahd Abele) F9lo) A Ho| ofEo] oo | 728 (side branch)W 2 &2 7}c}
S WA 5 ok oFE 9] Mol FEMANY e = Ho|u}
7} A4 HAE A B3sle 1S (traversal test) 2| 57}
A8 T ‘21%'_— FZ A F-Q1x1Y Bal o E} H 51 3} (2) Coaxial catheter
o729 @ 8o|8HA sl Fck(Fig. 4) (17). 2| z}e] #-< SFu 6F frx7ldeh 2 3F 3-9] 47}l ebr} 0.0359] %)
= ";l‘.’?zi‘%l e AT 0.035%1%) Glidewire (Ter- 394 FEHALE Yol EA]o] 23S A FES F

- 19 Sa—
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a: good traversal b: infusion of Urokinase ( high likelihood of lysis)
c: hard to traverse d: infusion of Urokinase for 2 ~ 4 hours ( low likelihood of lysis)
e; reattempt to traverse with high success

B C
Fig. 5. 62 years old male was complained of left leg claudication for several months.
A. Angiogram shows complete occlusion of left common iliac artery with faint opacification of left internal iliac artery.
B. Focal stenotic lesions are noted at proximal portion of internal and external iliac arteries after 750,000U UK infusion was done.
C. Angiogram immediate after balloon angioplasty shows patent iliac arteries with normal distal runoffs.

3l 8} systemo|t}. 53], Wwlo] 71 7 5ol f=7telEl= (3) Multi-side-hole catheter

uiw o] 29| Hofl, 9] &-7}e|eb= WU R 21 53] g oA wiw o] Zolo oA o] /He| FH FHE HolA FE

ol & Ex| Fqlgo @M FEFQIAZE Y 4 ek & FdEhd AA HA Yol FA|ol eFEo] AFE F U

mul o2}, 2 7o) 7= dHe] A Holl & A}A o]} 2 79kgt Flelel R FolA| WS fFEAALR 7
#9]8 ghtl. EDM catheter, McNamara catheter 5]



s},

(4) Pulse spray catheter

Bookstein 5-(18)o] 329}t 71 © & pulsatile jets 2 <}
& ¥4 W2 F4H(dispersion) A1 AA 9] 7k} 25
dFE A 718 e 54 & 2= FHelelol) Auky o g
AEEe] UK(25,000IU0)E 30& 7+ 22 0.2ml¥ F3]3}
© WS ARS-go) dl ARk, Fel o) ub 3} B4 A ]l o)
o5 o} 32 F3la 2lch(19).

Mechanical Thrombectomy

Fogarty 7}eel-5 o] 83 7142 ql A ALo] A
$ajEo] T4 w7hx] x5 7| Eubo)gdc). ATt
sAlo] BlH A 27| olef| 2 W27}, ko] ElA A
82 Qg ¥Foz tEFF(compression syn-
drome) A, FANF, 32 7IHFAF 2 Fo 3
o] dofd 4= ATH(20, 21). FHE oA #A oA A
Ago] A alen) 2 gt F& AFE Ho|wA
AHEE AL Qleh oW 7 f-oll= A TR A As
AZE el AAEFE 357171 % gk 214 Q) ¥
AAE = o2 742 Wl Eo] lrh 7)1 = 4A A4
& 5 ol Wt AW 8l

(1) Percutaneous aspiration thrombectomy
(Angiomed Corp. Germany)(PAT)

duhA © 2 infrainguinal occlusionA] AF&-3}= 244
2.2 8F sheath, aspiration catheter, 50mL syringe,
guidewire® Al =] 2]t} sheathi= # " & sheath@ ©]7)
o] 2}ek4] hemostatic valveS 7] 9] 4] entrapped clot ma-
terial®] A7} §-o]|3}A 3}liL side portE o] &A=
flushings} 245 T 5= AUA o} A 2
d (Fig. 6, 7)3} zro] F1]47}eE}S 7157 & H Ao 7}
A AT A1 oh, FAIR F318 &k A Lol )
7} wejchz o] we] Soj o o o)Ak 3= whe] x| o
=t} oldl, A EHH o7 FAE Fdd L 7R A
7helebE Eyo 2 widch whd 7}elelS flushing 34
HHo] AA oJF-Z 8315} side portS E3}o] Huz
BES 3l o] ol =215 galsl FHo) b3
AA 2 w7hA] wHER) A e F S8 HL FlHelS
A58 s €48 3718 b o] A A
A LN RS 2HE 7 7] Foll R x}e ubE-a) A
AlEdl= Zlo] ulshAl slo). ukek 195 Y to] vty A
o= M EHAZ LA 7]H ). Bxdog ALg &
T A= WL E A 8L E3957) & g
g dAdol o3 9k H = FlE Mol FA7lHElR o
AE A=l of3 A L4 5 F98t A 22hgd @
e FHA AAGE oA 7Sl S 4 o)
fresh 3 P o] H7l=|ojA Arjat W42 5= 497} Q)

/\UU
/\a//

Al e

- embolus lodged in a vessel bifurcation

o a oo o

catheter tip and has to be extracted

aspiration catheter in contact moves the embolus

catheter is withdrawn with continuous suction(negative pressure)

- embolus remodels to the distal catheter lumen

- the material becomes fragmented, small particles pass: firmer material is entrapped at the

0

&
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0

o
~
N

e

7

Fig. 6. Basic technique of PAT
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c}. o]&d 7-f-oll= PATE @42 A A3l A ae &
A7}He el o] 83 R H =2 A5 A2t 39}%‘“—9
shite] = SF 7lelelE AHE3H ok =4
intimal flape]v} plaque material-S &% sloF s}= A
3] o]#¢
(Angiomed Corp. Germany)(Fig. 8)2 o]-83&pd & 3%
22 AAEE T U

7497} 2)+=d| spherical-tip spiral basket

(2) Transluminal extraction catheter
(IVT, San Diego, CA)(TEC)

TECE= g = }‘jg‘.k‘ H‘a}f]_r_ A ;,] &} _!x’_.X-] o2 7|
vto] = ¢lt}(22). 9F Introducer sheath, 0.014¢1 %] f-x= 3
Ab, el 3l Fo) Zhd 2 ¥l 7hH e} 7HEH eSS 750rpm o2
3] M A 7]+= v 2] 2 FA = o). Zhdel] o sfA] F-4{%]

Qe sheetE oA A3 oz WA AA7} 1
c}. A A ol i sj A Flje| M= 7] F(23)) o]sjA] X
a7}t E e} #HToll= A L8 so vk A KHolA ¢
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Fig. 7. 55 years old man was admitted with sudden onset leg pain.
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(3) Amplatz mechanical thrombectomy catheter
(Microvena, White Bear Lake, MN)
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C

A. Femoral arteriogram shows segmental occlusion with good opacification of distal segments.
B. PAT with 8F catheter was performed with resulting in aspirated specimens.
C. After procedures was finished, immediate angiogram shows patent femoral artery.
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Fig. 8. A. Segmental occlusion involving distal popliteal artery is seen.
B. Spherical-tip basket (arrows) in popliteal artery is seen.

C. After rotation aspiration thrombectomy, arteriogram shows patent popliteal artery with good distal runoffs

A

Fig. 9. A. Segmental oclusion in popliteal is noted with good distal runoffs
B. Cutting, aspirated specimens were obtained.

C. Complimentary balloon angioplasty was performed after TEC. Immediate arteriogram shows good recanalized popliteal artery.
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Thrombolytic Therapy for the Peripheral
Vascular Occlusive Disease

S s %

ol shim o] whef ot 2l ghikapAd 3}

A B

ahx)e] wkx A3k A4 = 3} (peripheral arterial oc-
clusive disease, ©]3} PAOQ)- 3} 2 3}gF o] Y=o
2 88 F4|(ischemic symptoms)S Fel|3}= A 3to g
A A2 7S] S E WA, g e §
4l (arrhythmia)e]v} hypercoagulopathy5-2] % 3lo 2
Qlgh M Ao] A7} ¥]o] WA} = gk  HA] FA 2
A AAY 55 & dje} 7o) 32| 9] F 8-go] F7}
Hwl 8}#]el F-Fo] A3} (claudication), 3 &o] 41§
e 4 AR T3S ASH oz HYA7H
(resting pain) & 8o| 2 x|&" 79 222 &4} 3
Ab 5ol Ayt

1974 Dotter (1)l ©]&l 2|32 & Streptokinases-
o] 88 A fallmo] A%l o] WS AF3 AUt
%7)ol| 2:0]%] Streptokinaseel| H]&)] QtH 3} E}r} =
< 2] 84 L8l Al So] A=, 71T HH F
A WAL 7)ae] ek RSl A WS o]]S Fu
y1=

253 ¥4 LS Ux Y3 A AF, A F
A4z 3o FA A H4 59 xFol ko, B
Z 83 A4 o stento] 4F]] AlE Holl §ES o] F H-9)
o Aol gli= Aol L-a)2}, stent4lqlol] oS A9
A& kA & AV 2 587 el A] AFS-%ich

g o2 A= o] HAM L olv] ZN ¥y 5
o] B Iz JAH R 27} FuhghE w7)x] £F
© 74971 ot o] Asle] U9 P 35S
wa| s A} o]w] WiedE]e] gl SN S el A
T 32 A7 ARt A g qQld JA H NS
Ze 3= woll W12 3= A 57F Bk

YA o2 PAOS] ¥ FAl= 370 2] & category 2 1}
¥t} Category I -2 claudicatione] )2} F-ugF =%

£A4el 7ol 9l 38 SA(non-threatening  is-

chemia), categroy [l+= F43t 239 EAMS 8
5] " ZA| (limb-threatening ischemia) 2 o]2]3F 33d-&
rest pain?t )= 7-9-2} gangrene, ulcer% ©|v] %] 9]
EAlo] o= A2 oA g = ) Category 4= o]
u] AR FFA7 715 S AAR A2 27 A4
o ololl= X H E50] Y Folr). FA9 AFS 3o
utgl Ao}l =3 3 (collaterals)?] W A wo) ulz}
e} A Al = =4 category [l #3+S WX mutilevel
arterial occlusion®- &4 collateral®] o] wlekgl 79
o] ¥FA &}, multilevel occlusion®] ¢l 5ol % col-
laterale] WS F2 @ddl= AlAA dHE 59 (deep
femoral artery)e] +%38}7] #e] ZFd =% (common
femoral artery)oll &4 3 M zo] WA x|o] )22 3
5 27| collaterale] s =5 79 243}
(2). A9 & 7] 7bol| W 7= SA17F 257 o]l
Ate v47IE, 1 2o o 70 7|7} F]lel] A 2
735 oldA 3 v o 2 F-F3ict

SVS/ISVS criteriax= 912 ¥75 7| 2= 3} 3}#]9)
sldA WH-g 3712 9] grade® ¥7319]om, SCVIRE
2 s AYste] AHE-slaL gl & grade [ ¥
o] e} FutsHA & A|7HE o & e AL ¢
+ A %= (ischemia but not limb threatening), grade [l +=
33 A 831 o gy A xe s Yo|x|qk 83}
H 312 = A= 4 9l A T (threatened limb but vi-
able), grade [lI+= o]v] 2| & A|Z}o] o At 2]of = v}
Ho] ¢l+= & X (irreversible ischemia) & v}rglch &3t
SallEe] 4852 BE grade Il ]3te] Folnd, & o] 2}
Al gE 71 3 1ol vehl gl eh(3).

FAA AR S AlEShe oAb HE: 3t H Mo o
g FAA vk AlEe] 7FeA S Al E] ol gt e
critical level®] 3o 2 v A 8l= 3HA}ol| A 3} 7%
I} FAA AR AlE FollA FAllA] o]E & 5 3l
= AlEe] o= 7R ARG 5 qlojof g} 2 & ¥
o] 4% (graft operation)3} % £3]% =71 PAO



Table 1. Patient Selection for Thrombolysis

. Occluded artery but asymptomatic
No treatment

[I. Claudication

P.E/ History
claudicationo] A1 4]3] WA &}g] o}, FH 2370 Alo]ell F:A| 7} 2t3}=] i
2% ] claudicatione] #rA st 4 AAlg
&A= A4 color B A 23 viepiic
Pulsey= 3} 2] o]&}ell A #%15}7] §]=ct

Doppler Z4A}/ ABI(Ankle-Brachial Index)
Pulsatile flow7} ®-2-ol] g},
1.0>ABI 0.6

Angiography
Segmental occlusion®] 912t} collateralo] ¥-%-3}c}
-2 o] &}ol| A] trifurcation ¥ 3 F 27 o] 42| run-off vesselo] ®.qlc}.

[ll. Acute/Subacute Ischemia but viable limb

P.E/ History
3} 2] 2] coldness, numbnesss-¢] #] 4%t}
R A3t Aok FFo] Al2tEH, d gk FFo] A 7 A ¥t}
resting Aloll+= &3] Qlch.
Pale color, hypesthesia (light touchel] &} 7}z}e] F-tjeiz glc})
Normal motion of toe dorsiflexion, decreased vigor
Zol}e]el tenderness 22 swellinge] 212 5= 2lth
Capillary refill timee ct}e]7} 32 of wi2c}, ofe] S 22w 3w szl c).

Doppler Z2A}/ ABI
ul%o)| 4] Doppler signal-2 53 5 st}
0.3¢ABI<0.6
Brachial pressureX.t} 25mmHg ©]3}2] zlo] & viepdc.

Angiography
Patent collaterals, but not large enough
CFA &-& popliteal arteryell embolic occlusion®] 81-8- 4= glt}.

Xz
Rapid canalizatione] & 8§ 7 $-o]c}
4 43 28 F FA9 37l A 5 den, old A9 HHS AE 5 Ut
Clot propagation, 7}€|E] 59 & %18 9}7] g]8] PTTE 80sec o] Ato] ¥ =2 f%]& 7]

IV. Chronic but clinically Ischemic
P.E/ History
Ischemic rest pain 3}%| 4t Fo}e] B} wiriel gl Wb o] lo)] 53 340
Focal gangrene - non-healing ulcerc7} ¢l4= 7 -§- Bt}
Aut o g2 FA| 7} 65 o] A A 4% $HA19)
tj2] & 54 550] iS5 A A AFAR §F X 8E T FHo] Bt
Doppler Z4At/ ABI
Hk%.o)| 4] monophasic Doppler sound& 52 = it}
ABIC0.5
4] uj wr=-o] BP7} 40mmHg ©]3}(ulcer, gangreo] {1+ 7 -%-)
4] u] ut=-o] BP7} 60mmHg ©]3} (ulcer, gangree] 2+ 7-%)
Angiography
Diffusely atherosclerotic, poor trifurcation vessels visualization
Multiple flow-limiting lesions with poor run-off vessels
Xz
Immediate limb loss2] 13- @z 2o}, 72 2170 %0] ¢l function loss (+)
GWTT(+)<! 792 84 g3 A =8 7




NEEA] 52 Q) 2M& 31238}, PTA, stent 2] 7F5-Alo] 9lc}
PTAZ] 1214 4413} collateral occlusion©. 2 Z 4| 2] o}3}s) 7VsAd o] vj$- =c},

V. Acute or Subacute Ischemia with limb threatening
P.E/ History
7HHE A= 2ol A gl o, F48kA 247} o8} Aok g
AEA QL FF 0] Fole] WE So WAyslo] 2AE] A opo.
Numbness, coldness, cyanosis, pallor of foot
Light touchel W&} 7}7} 44
Toe2] dorsiflexion 4241 %] 71} 2+ qkglc},
tels 591 v A AE 3¢ 54 e 2 ol 2 Welw &AW
capillary refilling timeo] & #]&] =t}
gangrene, ulcer+= ¥.0] 2| ¢Fi=c}
Doppler study/ ABI
Doppler signale] ¢ic}
Ankle pressure{30mmHg
ABI0.3
Angiography
Compromised, occluded collaterals, poorly visible collaterals
Tandem lesions of stenoocclusion
Treatment
UKZ| 5 A] 7158 w2 antegrade flow 4.7} 83}
Overnight infusion 2. 2}5= checka}o] A 2] 340] ¢1-2 79 emergent Op Z 8.
*UK 252 &3 569 A7He gua 2 glon 83 zojo g TE] A3 H9)F o} F S 9}
T mortality -2 gHxlo]m 2 4153 Ao I g s},

V. Profoundly Acute/Subacute Ischemic Limb
P.E/ History
Touchingel th& 7z}t 4241, 418 2|42 £2 gl e
Motor loss on toe, weak or loss of motor on ankle
o 2] A oF =] -
TEE riekE 5%0) 4] mortality
Doppler
No signal
Angiography
Extensive occlusion of vessels
Treatment
No thrombolysis
Emergent Op/ Amputation
* Hypesthesia©] 2} 218 51 g2l= & gbo] AN E =9l e o reperfusion syndrome®] 44 & 7}5Ajo) &1 mortality %= 0.9 2 3z
FHEE 34 o= Zlo] 2 w7} @k S 2AAE 09 24 8.8k}
* Ischemia®] 3+A}ol| 2 2] & 3 ocal recanalization®] 223 g} 73 -$- compartment syndrome®] 248 7}5-AJ o] W}
* Reperfusion Syndrome: Ischemia}el] 2] 738+ 7)1 A] Ischemic tissue & 5-E] systemic circulation - % toxic substance, procoagulant -
o] wjE 2 9la}o] hypotension, arrythmia due to hypokalemia, lactic acidosis, myocadial infarction, renal failure due to myoglobulinuria,
ARDS due to pulmonary embolism, DIC 5-0] 3§44 © & wbayghc}. Abet-§ =}

SHa o] WS Ax)sn A Ao 2 Alg 9
9217} ek =& HE 97} W A afol| A S
A3 F FAZ i Moz qls) reperfusion syn-

o AL A FFA ARl ¥ 4 gick. WA &
d2] o) He S Y] AN ES o] A Labw 7
2k 9181e] S o) HRE AAY A4 9ol £ native &

HE FAAZIBZ S0Py Wk a8 4 glon,
thizke] "5 WA S 25 ischemiat WY E 4 g, A
o] 7 2 4ghe] drdo] I 4 Qw2 Fic) ubwo)
Graft= ®57°] 27052 A8 Bgsli= o]Ho] glo

dromeo] M & 7}15Ao] Eo} 22)B 2 7}53 native
e BES] 7158 F48H sl Ao) 71 T2 u}
Holch 22t o] g 217} o o) 2] ek, $hxpe] Aymye.
¥ A9 UG $40) H520] 7 229l 7o)



c}(4).

A g3 M2} £EAQ A5 iy F ol o] &
Aol Al 0]2) & F A=A 7] S8 B x5l 8l
gt} o] 8 Foli= v|Fe] o2 o w87| el FAll
) &) 21 STILE(the Study of Surgery or Thrombol-ysis
for the Ischemic Lower Extremity) &1-7-(5)¢} TOPAS
(Thrombolysis or Peripheral Arterial Surgery) <1-7-(6)
7} glch 199396l 5%l STILES embolic occlusions
Ao gk B2 F 6719 ol F4-& 7 PAOA A
UK, tPA, 1813 43 ge 372 o] 7H7e]
a0 2 A8 F 30 Al AN ARE wwsta, 84 &
g zo] o] Axel QA TS 7o, FEH AR
2 oduh} YA F de AE dopriz shadct.
STILE triale 9+7% 2 Eapd A2 &4 287 149 A
o] 7]7F ool WAZ FA PAOoA E3)low
subacute % chronic PAOE 43 87} Fohe &%
Wglc}. o] = npero 2 tha] 8 s)%l TOPAS trial ¥4
g Aoz Qs 25 AE 717ke] PAOFAE 714l At
2 84 83 A8} $4 A8 2Fo2 v 5 BAE
A Z &3} limb salvage® =& wlaslal, X & wWizke] 3
24 (invasiveness )3 ¥]at 3}aL2} slglct. o]= 2 phases
2 z8%9) o phase |- dose ranging studyel™
phase [14= phase I study®] Z3}el 2j3) =225 A9
doseZ o] &3lo] FA LalaS A ¥ TEE A
g+ o] 1A Al u|ato|ch Phase I studyoll 4] #AHs 3
Mol Fog Vb § & 4x)7F 53t ZH2t 2,0001U /min,
4,000IU /min, 6,000IU/mine] £z F9 F 2,
0001U /mine. & 7}eksloe] o) 48X 7M7kA) UKE A 453
o7 Eojslo] Qde AFE wlasled, 4,000IU/ min®] £
gpo @ x| ztsto] x| B3 Fo| 7HA qhAshy o] W] &
&3} fibrinogenolysisAte]2] #&8-& o] Fv Hdo] dA
o8 AE QL e Ao AES 2k o] F N
o] trailoll 4] $&% Hmebe] wlael A & A& A
a8 227} Bae] &2 Aol Aol FEH
wpw 3} w)arsbe] W o3 gF-S v A x| ok, 14 o] #
W79 b= FEA A 8WS fR(saving) A A
ol AnE 2 o § glon, & A8 Fo E3] LA
2= 9li= AW g Fl A=A Z, acute renal failure,
ARDSS} 7+-& reperfusion syndromee] A4S &4 +
Q= Zle g ¥aslglch

2. gxte] My

Ay LalEe] Aol N A5 AA3] A% <
A e W3 o] A7 fE ¥FH7F dck olHF £
foll whe} gHabe] A& W 91E 24 geH(Table 1). kA

© 2 claudication®] 214+ %L, acute or subacute is-

chemia but viable limb2] a}= A 28] &5l
v, chronic but critical ischemiag ®.o]= $Hak= FA)
2] wpabAl A]%o) relative indication®] == 7-$-7F WL,
acute or subacute ischemia with limb threatening-S X
ol A= & 4% (graft operation)®] #-§-F] ==
7327} w31, profoundly acute /subacute ischemic limbs
o &z Agko] H-go| == 497t Bt

Z A upabAl A]%2] catheter-directed thrombolysis
L A7k} v go] Wol == A8 F sk At @
A fase] gEEe g L] FUAz v A}
L A ko] QltH(7). B2kl Abel, 3 FH o] Aol wE
s8] Aw(8), A SajAe] FFel wkeh(9), BHE 5
0]7] 1%+ W (IV or IA method, catheter position,
catheter®] 7 5)ol we} A8 et A 5 vt
(10).

A3 WA= AT 842 A9 age, 912, &
FA 7} 9lem(11), run-off vesseld} 342 -l
M E AE o Frt Zet A F Tk, 12). o] B
= g 42 7kqksle] 7bsg AxpAal Wl ol A 84
ZQA|HS Zo] §HZ S FF33, ATAHQ e mE
MES 98 @o wo] AlQkE L Al ghek 7
Lo g Fqlog g g Aesdodt &+ T

zqlm o & ul7] i, o]i= catheter?] & &3] A
o) Abutel 9] ah= Wil A FA W ARlEhe W oR
(1), =03} a}= dAe] Aol catheters ArI3h=
upj o 2 whA-S k9] an(8, 10—14), 84 Sl = A
°] &S lacingdh= WHlell A clot-interfaces u}z}
lacing3H= W 0 2(7), £-& pulse-spray®] WA 7]
AR HAel 33 P lacinge FE3te] A LA}
g Afole] A& WAS Fol W2 2(6, 15-19) ¥
A3}

3. o}xi|e| MY

2} Ao Streptokinase®] A}8o] Wsko, ole
antigenicity & 7FA I Q1 1, ¥ &2 8 A=
7o) ApgabA] 9k ek W& WAl Urokinased A
253 g)ow, dXo|A] tissue plasminogen activator
(tPA)E A+£8}3 glrh tPA+ Urokinaseell ®ls tf fi-
brin specificdt™ F4 A4 o A £ A} el
U}, PAOSI 4] &b UK} vlarsle] ¥ abo] 7t gl A
2 ¥yE 7 gleh da) B ATFAelA AT AHS-skaL 9l
L ok Sof w8 ©] whE AHE}, A A & A2 F
&o] g =S Jeh = okl Mg 918 =H 3L ol
t}. &A1) UK tPAS] 84 o uizh7] (4—6%) Bt of
71 A2 W W77 & A I Sl ofAl S AHE Rk A%

2 Zq]%] (continuous infusion)®.t} bolus infusion®- %



w2 3o A | E-S 71 5 S 7o)tk |- fibrin
specificdt °F4lly= A A<l fibrin plug®3l £-3)A]A
stroked 243171}, 413 bleedingS & = S 7
olc}. 7Fsdt AL FUA-E 7HAHA 1A o AL 7 dE
okA] o] 7)H-S 918l = shar olch(20).

4. Guide wire traversal test(GWTT)2} catheter
tip position2| ZH

Ouriel 5(11)2 5 HALE 3 &84l 7] oA
ol Wiz oz w3l P} ¥-95 T3 A|A Ho} 7°r5-
A7} 53 & A A SaEo] AT el ¥
(Positive Guide Wire Traversal Test : GWTT), cath-
eter®] ¥ o] kel 9] 28} ZI K} A bl vt
ol ¥ 7;i°] 4 435 AT 7o) EohaL 3kl
oo w2} A &alE-S A E3t7] Aol A& AF oA
& 7h5317) S18l wr=A] GWTTE A %% F positive
resultq] 7-$-o] A Sa)&S A3l Zo] FoH( 1y
i} o]ufo] A}85]= §5 2 A} Terumo®7} obd Teflon
59 fx M Aletof ghc}).

Al Abel uhe}, &2 ghate] Abefel whe}h A1wh-§- single
end-hole catheter = 3+ |sf2] zgt F uj2 #x &3l
&5 A2 & Fx 9lan(l), 8- 885 913 A4 7HEE
& multiple side hole2- 7}#1 7}#|€{(13), multiple side
hole with infusion guide wire(Coaxial method)(14)&
o] &3t} A L3S A= & F S Aot} A
single end-hole catheter 3 A}-8-8 7-9- 7}el €] 2] &5 7}
58 A o] 7043 3kl ulo} high dose UKZ4 A 9
lacingS f-%% ¥ continuous infusion method& AH§
glo] AL = & ik A A EE S A4 7l E
o] el shate] olab FAlel ulz} dwvp wie] 3o
A Eo] Bogz], Mol 9%, Hol= o= HFENA,
o faf4o] uh]-S Alel & 2ol uje} z}z}e] AR Bt
L cathetere] A#&o] # g3}c}. 1ejr} o] = w8 ALE
g7}, oW F57o) 71eElE] S AFE3HER] el 7}EE 9
hole %ol 4] UK7} ¥4} o] v} 2.+= 714 distal holeo] &
AS A A=A FEE Fo gic) o] A A9
28 Aol A Fa 22 o] U9 N AAS P
= 74571 @7 wo)ch 7hel el 2] Eo] A o 9133}
£2 AAshd 7heE] R o]3te] dAo| plugd S
87 so] dAeo gaf Al WAF= LN HAS
w2 & 4 olck 22y A x5 F 9 22 A
oa}o] ¢19]%- M AMo] Ay FF 7% 2|4 ]] UK infusion
o2 o - x| 87} 7Hs st

5. Initial intrathrombotic lacing

A 4o A SaA9) A&A Foje AAA ¥

A 435 o)A slar, A S 7hA] Hel= AR 2A
gk A Sao i P Fo] WAL A LA F
feknches $odls A7kl vl #Hg(7). @A §-s)A 2
5ol X|zte] A gy Fo] o] Bol WA} 12jER §
WZo] wAE 7hsAS FolwA Al X 8E 98
g4 SA1E AEH R Foq3pr] Hel| FX(50,
000~250,000 TU)*} &4 &afi#& A Wl 35 54
(intrathrombotic bolus injection)&t 2 24 34 2] 3}
(lacing) & f%3H}(7, 15). Lacing> & A 3} 834 <] A
Z Wz Z7}, ¥4 Yol d+= fibrin-plasminogen com-
plex7} UKol 2]&F &332} 4oz, o) o] #4314 plas-
minogen®] A W FAZ 57} §olsle] FHol A
L3874 A) Al A1 G5 o, o2 ¥4 &
s A 2] FoFS YU 4 2t} Low dose lacing (50,000 IU)
¥} high dose lacing(250,000 1U) 2] upy] o2 3 x}A| F
jlgtoza 7153 o] 4 & wWol do7]1a, UKo
o] 83 HHA F AEE sl zlo] o] Hx
HNE A7F, UKS] & 5093, 5o A7 52 35S 7}
22 4= glr}ar 5o 9l or 2(7) 7H53 high dose] UK
2 4] 7}3}4) injectiond}e] bolusE A] 8 5}+= Zlo] Fr}

6. Continuous infusion} pulse-spray infusion
High dose initial bolus injection(250,000~500,000
IU) © 2 lacingS %38 ¥ pulse-spray% 2] AI-%-% wi}
2 79 AME, 5o A7k dAF FAaE Bl
(15). Pulsespray®¥] 2.2 UKE °\33}‘E’_(3.0001U/ 3], 2
3] /min®] 4% forceful injection) @& o] 7| Al s}
2 qla) Ao 57 Bolx|a, Az dA &-s)A) 2
A& WA o] Folx Ao L& w2 ol ¥ s
L Qleh(16, 17). 34 A Fo] glsl 3ix}e} HYFA &
Az e FA4 ¥AH %ol e A= HA3] pulse-
sprayo] oj2] WellA flsl A}l Al W o]]&
Z}(15-20). E3] N FA] & shunt grafte] A A
L& 274 2] 7}E|E] S o] 83} cross-catheter catheter ¥
© 2 pulse-spray®2] S AF8-& 75 o) -3 12 7F o] R ol
A 7| F-o] o] Fo] x| = Z o2 M x| 3 glr}.
Ischemia®] A =7} Al8}o] & v w}E A7}l antegrad-
e flows ¥+ 7Zlo] a3 7Foli= pulsespray &=
A A 23le] FiFe ANES AL F AE A A
2o} QA 7154 (22)-8 E°17] $#18] continuous
overnight infusiond}= W& A =3h= Zle] Foh A&
Fql& o] A7) Fo] ghAle] s1A|E Atel7] $1s] 4]
7He oE 927t 9l Aol A, A AlEAke] A
A} .o A4 7}53F Au) 2] F-4] £ overnight infusion®]
g Q¥ 7 §-oll AFE-3l= Zo] Frk 2ot o= W& AL
431 2] Zhol| UK7} #-4bs]o] vhes= 7helE] o] vpx]2t



Trlo] dAe] distal tipe F33le] UKE FlaliA+=
otxict. o)A ZhelE]E AAspH UKe] lacingo]vh
pulse-sprayoll 2]+ &2 7|A| & ql 2 A9 A
S do7 7hsAde] ¥Erh(19). upelA] pulse spray®]-S- A}
23 7= 4959 A4S plugEA EA FE T UAE
= catheter?] tipS A4S F33}#] Y= A3k}

7. @1 Zalinle 2ol wE FH Bl LY

4 g3 UKE &9 A1z dvb @o) A48k
7}ell w}2} Low dose method (60,000 IU/hr)(23), High
dose method(240,000 TU/hr with/without bolus for 4
¢hr, then 120,000 TU/hr continue) (5, 24), Ultrahigh
dose method(Over 500,000 U/ hr. 250,000 IU for bolus,
then 360,000 IU /hr)(15—18) & }irt}. McNamara(24)
o> grading infusion system(240,000 IU/hr X 2hr,
120,000 IU / hr X 2hr, then 60,000 IU /hr continue)-g %
3lsle] F2 ZA¥E L33l 2 TOPAS trial(6) % 4,000
IU /min(240,000 TU /hr) 2.2 285 A)z}3le] 427F ¥
2,000 TU/min(120,000 IU/hr) 2.2 w3 wjo] 714
A7) Fa AL P ES do ki Barslgdc) Pulse
spray]-> UK-E 250,000 TU bolus$ 3,0001U / 30sec, 2
3] /min®] 4%(360,000IU/hr) & tuberculin syringes
o]-8-38}o] periodic forceful injectiond}i= ¥hijo|c}.

A gafj4 2] F5ol a4 &) Streptokinases 2~
© WY 79 9lew, o]Xc} UrokinaseZ} |41 gk s}
W A3yl Frhes AL A 48R ARed, EF4
fibrin-specificdltii= tPA2] A}-8-& UKol u]3] tPA7} &
T AN Fel Al AZkelu, AF&ol dejA] ¥ =)o)
7} gle, ta Gvte| B g o]He] gl AR Byslw
A cH(3, 25, 26).

8. olx| @™ Zsljxle] FS obE AT}

B3-S A vhxof dl=A] anle] € w7} B} £-3)
=2 FHLE F 4%, 79 A7 & A S %S
v 3 S-3E-S i A7k AR AlEAvic} g
2 4= g)or} 1) Antegrade flowe] A7) % =+= A&, 2)
o] gk 837} == A1A, 3) AlEZH < SaAle] Fo
= 73l - 4o AHe] Qe A4 4) HEF
o AR ] o] SAES ART T U= AAH F
o] 3J- 4 2lt}. Antegrade flow”7} 2| 7} 5 =] o] Hof o] &
ol £2Folztx WAt A s FA7) 243)E
L, H ¥ F-919 AE IALE FY 5 Utk o]2F 9
antegrade flow?] A7) of §-= Y3 o]} 3t &l 4
A2 AAE 5 Qi) =3 LE2A i ANES
o] # 79+ 4% (graft operation) & -3 ) 7| 5§} o
Yo} 670 Abggo] va, AP AL JsAE Yoy, 2

Fo zo] Y87 ATE e HAE Y F U
(5). o]v] 283+ FA F-afA| o] FFo] AFFRF oFol] =
3laL, & Fo A|7te] Bol A=) ot e &-38)7) 2
Aol gl A= Alsd AlEstodof &, vhxof =]
el ewle] = a7} gl A 84| 2] Al Fojo =
ET3taL 27)9] &3 Sxoh= 2] 39 &8 S0}
plateaus o] 5+ 7-$-(lytic stagnation) t] o]A}te] A
B4 2] 73912 o|w|7} glckar gheddt 4= qleh(27). o] 9}
Zro] Hoj o] EFo] A AE UL AAR ol i
g 455 A7) ditol o] A|H A Salas FAIEa
o] e & ot F A FE(PTA)E Al sk
FeA g Yo7l = gt a2y} oluel] A
HeS A1gYS AT 3E Ao FHE &) AN A
Ho| A& 71sAde] sk = 2HE AL AP A §)
(nidus) 2.2 2488 4= glom, ] 7] AANE =
W& 7sAde] ek - A8 F A NAFL 5%
Aro| A B 53 glon} 27)¢) 2855 Fuhslal PTA
o} 2L A8E & 75 o8 T uS A4 g
(24). =3k 915 A x7to g qls) U4 run-off
vesselS- 2} A}, collateral vesselS- 2}o} &4 = ]-2- o}
3} A1 4 Qo) o -] 19N AL Al ]l S84
9 o2 FE A L3 dod F Ao, FHxF
Al&o]i} catheter &2k & glsl 19] -0 white throm-
buse| o] WAd 739-= 3A}e] FAE ]S o3HA]
72 g olerng zA]ste]of i}

Sil=S AlE F o] Ho] HFHoE =& F e
29 et 25 F T AUe A2E GWTT o=
pulsespray®jol| 2] A o] ukgo g o =3 = glch
pulse-spray*l-& ©]-8-3to] §-allES A|w3sle] 24]7F o]
o] # %] antegrade flowS -2 o= Aol 4] <+xgH
A galE S T A2 227 ol EF-2] A
%ol $le A= M SAER AT sl & A
©° 2 ¥ 53, Pulsespray®] -2 o]4-3& 79 of 3-8 44]
7F o] ol antegrade flow7} A 3} 7] wfj-o)c}(24). o] =
WS ARSI A A o) SaAle] 9] F 12-184]7F
ol d3e] 27 5-2] 23] gl A= o] o) Ao <Al
FAZ AITE 72 A9 Sl B Zle] Foh AF
7bA1 8] Al ZA3E £38lH high dose continuous
method, grade method, 3 pulsespray4] 52| whi o
2 7He el A ol AF]lsle] x| &ell 433 BE o5
< dFE 24A17F ool A|EE wlA F UUW Aoz
o] ItH(7-10, 26). 22|22 FA LA o] o 34
Al ZE2 48217k o] W] 2 gHAY 3)= Zlo] Fr} 1 o)A A|7ke)
FU2 U FS SR 719, olui7tR] 1] ke AL
o o] H& 7hsAdel §17] wel o] o]Ake] A 48
Al FUL ou7} gle AR 44 5 9oy, g



T AlER o] B BEA] ol W A4S whx|= o] ¢
ok & 4= glct.

Limb-threatening acute ischemia®] ZFz}oi] x| H-z)w
2 Ao Wm0 2 Qs vegetationo] AL ¢] oz
A7k A gk U - 3eg 34 g-a4) o) Ao A
HEde] Saj k= 414 U] vegetation®] ¥4 58 <
oA AF A3 Y AE 2ol & F-glovmg 24
loof ghrt. 2lcha] A zod% ¥ 3)x) ke A Mo] A
A el o3 Zlog gheksw Al bl gt 27429l A
AE 23 7397 gon, oo tigk AbH AR} A3
Slo] g ES AEehs A A E o 24 & s
o] 9lom g o] g},

oAl dA gajAle] FoiF F2) & 7131 }el] Yhslo]=
AlEzte] A3} ) A-S npgto g AAsleio} &b, wi4
& lytic stagnationd 7]53}7) M} &he) antegrade
flow# &=, 91414 ql ischemia®] WA A &, o] Fo] c}2 %)
5o A 7hsA 58 F§sle] gubsloiof gt

9. &31x|e| Fof

Heparin- & 314) 2 2}-8-3- slo] &4 $kx}ol| A Fof
sl dA o] ALl 22 A A5 A HFe) sE2S
HAdsh= ahs g} Qlabd o2 i) o) o)Ay
= 8= WA gfel]l ©]®)8}7] Aol Heparine] #1417
ol 2l #27} gk o)2 g k= A% F 2-o) w
A 7FsAdo] Ror g Folg 23 F A A7)
At Foll A5 sk Zo] gkasic). g Fof 2ql
Heparinel| & F3& o 33}7] 918 oJ2) 7}#] par-
ameter®] 7] 7] A7} whal wk-g 7154 o] gk e} wh
+ antegrade flows 8 8 2 sli= }3} 312}o)| A o)) 3}
AP 719 o] 7} 918 75 Ado] Btk UKe) Sojz
57 AN o] Hviete o] F3he YAzl Hhn
T ol o] FFo] Fx) = wiwo] 9= Av A
o] WL, 7t o] 3k el 7he|E]7} 9] 2 8}o] o)
58 U WallEeg, sheE Fo) Fxlo] uta sl
oAk ANE = Al o} o] wayzich L3
ag <ls] #A %42 fibrin-bound thrombin-e-
thrombogenesis& -7} A]7]w, £3) =& =2x7}
procoagulant& wH5 4 dth(22, 29, 30). &) 4] 2] Fof
2 AIA "ol A7) Fo] o] Foiz gha}e] oF 3% )
A Add e Qg s o] A gc)(24). Heparing %
oaH2] @2 75 ol2iq I F S oS wYFc} 2o
2 &8 A8 F g-eaAle] Foizt A A} L2 Fof
AlZHE %9 4 9loh. wbH el Heparinol] ©]%)F 851 b4
> FEE 2sle] BAR g8 A BE 2o & 5 9
th o] =Fo] Fhate) A Hel t] % FA A Q) o gFS v =
Ao a4 o}x] i=gho] glor}, We A|4A}So] Hep-

aring A€ 9] Holl A AL-g-8}= 218 Wb glc)

Heparin- thrombin activity®} factor X& w}aj 3o
24 A2 Ao A& oJAgc) A4 P yely
o2 dAe] gAo] AHAH o] oln, Heol Fof A}
A 2o] ubEo| o, I o 2= HAo) L&) AL by
3to] 3 -& o] F-aL it} o] o)) upe} o] E2 02 HA L5
AE &5 Folshd dxle] g88 Zxlslo] Hoy ) fi-
brin degradation product, fibring 4 A &tc}. &)=t &
A L= N2 o) Y-S A A s} 7|58 gl
e A gl Foii= FAlo] del W fibrino-
gena 7}AA] 71k, o] fibrinogen®] 4% 7}Ai= A A}A
Ql E3e] A 2H4-& W g}, 18] 22 Heparing %
o3t o]EH o AR AL wxste] Ao &
s A7kt gafAle] 8-eF& whE8)ar, #}E3) fibrinogen
o] 28 E 9= 71 e & ¥ o it} 2]} Heparind &3
o] = Al A2 o] YA upxslr)o] 2
w3H2] etk o]2i gt 7)ol mdaly) 9)s) MAIM Q) g
o] Ahgafol] Edalo]of ghr}(31).

duby o 2 a4 o] |4 2 Ao full dose hepariniza-
tion(3,000—5,000 1U bolus IV)-g 2] 8§ glc}. o] % Al
°l| intraarterial heparing §o]&}7 1} 815 o] g)i= A
-3 &3 1,000 IU/hre] heparinizationg ]38} ghc}. &
%] intraarterial sheathS %3} Heparin®] %oJi= 100
IU/hre] $8Forx Fisjris Ruso] glr(24).
Heparinizationa 918 $kz}o] 2wl -8 A|7bujc} A 2}s}o]
A= qhEIth o)== B8 27 23S o)A 7|9 o] & Ql4)
&3l A5 FAE = Qeh A5 Aol PTTS 23 (A A}
¥ 9] 1 22—35sec)3}e] ©] = baseline . 2 Arar, Als A1z}
¥ 2F 4217} 7 2 2 PTTE 7 A}8}¢d baseline PTTXc}
250 o] F7ksle] 9l A= wlA|Zbulche] heparin
FAE A T, PTTZF 1.5~2502] w 9] wol 4]
EAFAY HA 100sec ool HE E2 Foiglc), A
&°] vk Wi =W PTT7} baseline®] 7)o wetat 4
UES FoF v]e] T8}l catheter & ) 7 g},

10. Z&2

BAA el wE EgE A e) 4, = Fo s,
stress 352> A&, o] 22 -Fef So] A et}
dlA PAOS] F7Hg 71 e A ) We falSo] =}
Ao %8 A3} o) abell Al B A4sh= Alo] o} W)
o Aot ol 343k, 0]2)d o) AHSE PAOe of
g A<l QlAe] R-FsbA 3 4, wpapAI ety 3
A Alzell i F83 ola) 7} H-F3)o] A Hel BRI
AZEE dult A, WAk A FA) A A4S 2FAle) A
Sl g AHAH Q) Ao g Q14 sle], gkale] 2] Hol
3 S AR AY & A dnte) 2e Wk A4S



T @e A gk upabAd el A 857} o2 ® 7ol = o
Bo] Al zpAle) ol thEE 2-& Qo] gleme A
2842 98 9% shals WAl o) Abe] &g o]
#8}A Eal= 497} scksich A 5 ol IE Sl
of ) A = oFA] Bahe, o)l gk -3 o] s 7k H o] AAl
orS 7% o) ake} Bz} Abolel| A& F ofz] 7hA| A7}
wo)| ubgar 4= glck whabAl I} o) Ake] gl A el A= vascu-
lar surgeon®] E-g-o|ut backupgio] F-elgt A L&
o] A|xi= ZhAfol|A| o)A F Yl AHE MW 7
o] Wwo m g uteA] vascular surgeond} A 22] JEofel]
gk o] 8|2 ulglo 2 g FHE AbH wF7) slefof Fhd,
abg st 4 glis g el tia) zo) olsita =M
2 a3k A AR, AR, 3§57 W3, A3 F34= 9
7S wEhsha A Y-S g = sloof & et

) Zr] e A3 7HA ofAl o) AR 98 =Y F
o] }(20, 31, 32), o}A] &&Fl wiRE 43t HAF oF
A= gleh 22 B R dA) A 73 A SeiA SR 5
38 olasta, AlEe] AFe} AlE Foll WA U=
A) 7248} g 28 diu)slr] Slal Al sl od8] 7HA A Ak
o] parameterel] th&F o] = zro] Z3u|sjof & Zlo|r}.

AEA 0 2 PAO] A8 WA el It A8E
A8 &t 4= gli= wlo] olm, inter-departmental team-
workS E3to] Zojghe] o]e)-& gl A F F UEE 3}
ojo} & 7lo|ch
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Surgery of Arterial Occlusive Disease

8A}o] AF A&t e Ao 257 E3 40
Jo] 5= AALE 2k 9ok 19124 Carrelo] 5942 ©]
o] F& 42 xUAS A Fbd A 1950
o) Foj|of Aoy}t o] WAL WG F 9= AxdE}
a5}l o] 210 2] 7] A|2HgH A]7]| 2k o 2] jc}

744 we A ke o 24313 (AS0) e 93t 4t
o] wts]l= 7 $-o]w L 2] Thromboangitis obliterans
(TAO), trauma, collagen vascular disease, 32} ¥4
slo] 9= ASO, aortitis 5 5 4 Uch AR 1
nole uwil Auwz depxich shAe] HIFLS
aorto-iliac disease, femoro-popliteal disease, tibial ar-
terial disease S22 2-H=xv 28 ul3fe| & 27k A}
o]7} gt} o]}A % 24¥ S 2+ bypass, thromboen-
darterectomy, angioplasty 52 5 F 9129 bypass®
7§~ 2= graftel we} autologous vein, homograft,
dacron graft, PTFE graft, composite graft, umbilical
vein graft, endothelial cell coated graft, collagen coated
graft 52 & 4 ot

ubA] shA) E o] 4] & = FA| Z+= gangrene, ulcer-
ation, claudication 5-¢]™ ©] % claudication®] L ¥l %
b Ale) o w dehel A% olad X8t % P e
718~ oluc}. Table 104 Hi= 713} %ro] intermittent
claudication®] #}ed7 #}(natural history)+= ¥}-§- benign
& o)A wi= AAAHFANE 5o FFHAES A
ok BEHARLZE u5g AAE A3 ok 53] &
S ¥ A gl S god Ao RE A A &
o},
Ao} vl g Wl e[S WEkAl 971 SlEkdA=
RE o] )79 A7} /fEES life table method =
| 2 8}oo} 5} anecdotal casetr= 3 Z Al ¢l ¥
2 o|u]7} glrbar A zHgkc}. Aortoiliac reconstruction®]
patencyi= B3 F& Holw Hid /HEES 8% o2
2 ¥ gJr}. Femoro-popliteal reconstruction®| pat-

ency+= L immediate patencyZ} 95% ©]4}e]iL autolog-

us veing A-Sw= 59 HEEo] ¢ 75-80%ql o] &t
Tibial artery‘} pedal bypass+= “L immediate patency’
gojx| 2|t 5:d | EEo] oF 50% A Eo|c}. &A|t st
olo} Fojof & 7S AW FHol| c}A] o] & A
o 3 5}z] AAle] wpete = AL ohch T AEE
& 72+e ¥9etx 1 uhel whe} zjo] 7} 9lom oA 7}A|
= autologous veind AM8-3F 74-9-2) A7} Ald Foh
Sl 9% A o] Brhsd we 2wt A A
% (lumbar sympathectomy) A& 2% A8 -& 4 3}
deuE 30% Wele] AFES 7 - Uk oA &
P23} £ 7t BHE A4 @A) dE B0 F o
24A) 3] A= sled o gkc}. Aorto-iliac, Aorto-femoral re-

construction, Femoro-femoral bypass, Axillo-femoral

4

bypass, profundaplasty, Femoro-tibial bypass, pedal
bypass <=¢] 2 A9 3}2i L g}

1. Aorto-lliac bypass with Proximal Thrombec-
tomy for Leriche Syndrome

=2 504 o] Ak of dzke) HAshx o] Zha A s}

Table 1. Fate of 104 Claudicators

> 600 Claudicators
(> 500 no angiograms)

104 Claudicators
angiograms
(6m to 8yr, mean: 2.5yr)

. 5 0D

Stable 82 (79%) Worsened 22 (21%)
No Surgery Elective Gangrene No Surgery Arterial
66 (63%) Surgery 6 (5.8%) 10 (9.1%) reconst.
16 (15%) 6 (5.8%)



- #(intermittent claudication) ZA|7} FH 47]9%¥
rest pain®.2 ofshE|o] wWilstsich. o] xle] Ankle
Brachial pressure Index(ABI): 8% (.32($%%-3}
O F= 013) LZ-2 0.3(2553} o] 3= 0.1)o| ). £
%9442 juxtarenal abdominal aortac) 4] °¥Z common
?""' artery7}#| 2] #4 (Fig. 1A, B)-S 2.9l 1 aorto-
liac bypass& Bifurcated dacron graft& A}-8-3}o] A4
sfsict (Fig. 1C). ++4F2] 553} ABI:= 282 13,

‘ B
ig. 1. A. Aortogram showing proximal abdominal aortic occlusion at juxta renal artery position

LE 1282 A=) 29| 3188 B}

Aorto-iliac === Aorto-femoral bypasse] #7|7}F 7
&2 vl F53le] 51 /)E 0] 85% —0% 2 7] 25
oAtk 2914 #|Mo) renal artery 7] A5 HZol S
-7 suprarenal aortaE 38 (inflow) & 2= 7lo] B
Follont o] A9 dEMe AR UL A APz
4| infrarenal 2 1 %H2]7) © 24 renal artery ischemia I
+ embolic episoded Zo] Flon o)zl Az

Reconstitution of common femoral arteries through collateral vessel

. Aorto-iliac bypass

(o]

ig. 2. A. Stenosis of left common iliac artery and complete occlusion of right common iliac artery

,, Angioplasty of left iliac artery followed by stent insertion
. Left femoro-right femoral bypass




Case 1 3= %9 I3 % 30 dAYY&

Focal Stenosis of Common Iliac Artery : Balloon Angioplasty

HONE - OIS - Zolgl - HIAIE - DI - 2B - 204
Aol o) 73 A 9 A bk apa

S HH0] [ Tliac artery stenosis, angioplasty
= g ;674 /FA}
Ol AFA TS

AMDH 92 6N YA e A 3 22N ehd FAES Fa2 U o

WA QYR = AT Tl Alg) s} 274 gate] 9l Hel7} o) abo] Qe A Tl
7o) AR - AT FZT F9L A B33 (Fig. 1). gzy_o_i zo éﬂr—- 39 2 o). gElw g
1 Max 9000°.2 A]sigh R HE 3qlo S 557} 102 Dopplerat Alg-3ted Abd A3 AAlm EAuk A
mmHg o] 32 #30] 163mmHg > 2 of 5] 5 A}3o] 3 3}o)
7+8 3] 9418 (Fig. 2).

NELEER

8mm X 40mm balloons o] 45} 232 2] 3} (Fig.

3). SAEREYE F AP iAo A gARE= A}
25 (Fig. 4). 32 ZHAaboll A $= =¥ gledo] 154
mmHg 2 37} 913 ABIZ} 0.5201 4] 0.862.2 & 3159
. XAl A9 o 2 3000 unit Heparing Fol3o 8
mmX40mm =7]2] Balloon® & 287} 48 x]<x]7]
F AHAAE ‘*H—l— 3 #d5) pressure A o2 Azl
B2l FL& A5 A9} (Fig. 5).

Fig. 2. Max 9000 partial pressure measurment shows
decreased right femoral arterial pressure (102 mmHg) than
that of left side (163 mmHg).

Fig. 1. Aortogram shows severe focal stenosis in right distal Fig. 3. Balloon angioplasty was done with 8 X40mm size bal-
common femoral artery. loon.



Fig. 4. Post balloon-dilatation angiography shows good
patency from iliac artery to femoral artery.
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1. Becker GJ. Katzen BT. Dake MD. Non coronay angibplasty.
Radiology 1989;170:921-940

Fig. 5. Partial pressure measurment after balloon-dilatation
shows increased right femoral artery pressure from 102mmHg
to 154mmHg.

2. Brewer ML, Kinnison ML, Perter BA, white Rl Blue Toe Syn-

drome :treatment with auticoagulauts and delayed per cu-
taneous Trarno luminual angioplasty. Radiology 1988;166:

31-36

3. Kaufman SL, Barth KH, Kadir et al. Hemodynonic measurment
in the evaluation and follow up of transluminal angioplasty of
the iliac artery and femoral arteris. Radiology 1982;142:
329-336

4. Dotter CT. Roser J. Robinson M. Fluroscopic guidance in fem-
oral artery pantine. Radiology 1978 ;127 : 266-267



Case 2 AFTA o138 9 A5 g3
R b e = e R

Percutaneous Transluminal Angioplasty of Renal Artery

r o

Stenosis in Fibromuscular Dysplasia

AT - EQS - FMS - UEM UMY - TS

EEs L LEEE L LR B E S AR

Z=AIEEO] @ Hypertension, renovascular
Arteries, transluminal angioplasty
Renal arteries, fibromuscular dysplasia
2l : 384 /At
2 atA7d:3d A AFAZE FAH T F 28 e (200/100mmHg) o] WA= ¢ 3 2 X] 388} oral captopril test
o] 4] plasma renin activityZ} 6.01ell#4] 12.272 Z7}3}3. aldosteroneo] 235.12 ArExlo] <)o

renovascular hypertension ® 2 2l &t

T B dRad o|lg Mol ofst MBEEYM TEY
Haka mington, USA) & = F-¢] R} 19 Fof L3 2] 7o) 6

3 p  mm, Z°|7} 4cm<] balloon catheterE &2k -9l 914
ig. 1) A7) 3 23]o A 30% 54k 8719t o 2 hgtate] & A
2 A8kt (Fig. 2). A% ol A]shg 22

T Fed bzl Ab Z] 2+ & zho] ol gl o
AlSHi gl 12 o =21 = A} 1024 =9 g 2o Fal
o] & B3t AT 72| Aol st
o o O o)
- HEES Ay AR 3 6Fr =9 sheath-2 Ay A8 RF e 140/80mmHg£i SN EYS MEERY
S H ol O
}41 57 5Fr Cobra catheterZS AF&-3) = Al=21-& A= 3) Balw ke Zof Hets zAstPon 44y & et
e . ; : .
%3 3L Heparin 5000 unit2} Nitroglycerin 200 microgram Z40] 2 F o] 4] T ek 2o
S 59 W F413}elt}. Rosen guide wire (Cook, Bloo-

Fig. 1. Abdominal aortogram shows severe stenosis (arrow) Fig. 2. Balloon angioplasty was done with balloon catheter (6
in the proximal portion of left renal artery. mm X 4cm) at stenotic portion.



Fig. 3. Post-angioplasty aortogram shows 10% or less re-
sidual stenosis.

4 &

Fibromuscular dysplasia (FMD) = A x| A& 3 77
23] A3l F 20502 & AR APz FYAs} o}
o2 Wk F2 32 oA B T A A5 g
A3 2] A17]59 HA1H £Ado] &= owm AwA
R HES 7)) A A58 AT o] WS =
t}. McCormack S-& %“—ﬁ%’& ol oAy Uut w4
g3 FMDS ER3td i 223ty 247 dfdxds

“é' Aol':?f- Od.‘ﬂ{]_-/l] R
sia, fibromuscular hyperplasia, subadventitial fibropla-

sia® 73Tt ©]% medial typeo] 7FA &3} me-

t}. Intimal fibroplasia, medial fibropla-

dial & subadventitial typeo] 7373 F A8 <ol ul
$o] ¥ 4l intimal typel uF&

subadventitial & intimal WS guidewire’} E3}5}7)
7} &-0]3}t medial ¥ 2] % guidewired] B3} o]
A|RE Aot B H 2] 8ol uk-go] Fr}x s}t ol &
o] B oJ3ld Ao AR AP Ay 18
H22 28 ¥ FMDEAFS] 94%0| 4] 7|Ex o2 A3
AT NEH o2 AN A5 AT o) 4927} A=
HAL 3%+ 34, 2% Ae F AL Atz shy
o} 134 /N 582 85%, 231 N 58S 3% A AT A3
Ao &AL 3y
87%=Z ¥ =31
5-10% 1:}01:3}57_ 7\]‘1’}

3

o

flo )
Lo

(S po

oX ok o

o2l 01}1 ﬂhlo

2o o rlo

i
g
Mo
o

1. Baum S, Pentecost MJ. Abram’s angiography. 4th ed. Boston:
Little, Brown and Company, 1997:311-316

2. Luscher TF, Lie JT, Stanson AN, Houser ON, Hollier LH,
Sheps SG. Arterial fibromuscular dysplasia. Mayo Clin Proc
62: 931-952, 1987

3. McCormack LJ, Poutasse EF, Meaney TF , et al. A pathologic
arteriographic correlation of renal artery disease. Am heart J
1966; 72: 188-198.



Case 3 93t %o 43 A5 I =
Renal Arterial Angioplasty Complicated with

Subcapsular Hematoma

oo = a1-y9 8l -8 88 F
A st o) o 3 R kAt st wAl

ZAICHO] : Renal arteries, Interventional procedure
Renal arteries, Angioplasty

Z 78 /A
o

ol ALAZA 1 1337k TG 2hA AL 7bal BAbR owle gheeh Ao FAR skl T

Qsteict 2o oA 42 AEAY o] ofAlEe] AT xdE2 Alstw A5 F4

q8ee A Al F3E dgte] mE S zpaFe] 8A2F Felle AAolstE s
A

203} 9 CTA FAl°] =]utsl &% (subcapsular hematoma)o] FA= ik &5 Als™ 24
T o] MAES Alstd

X| ct & : Chronic renal failure with hypertension and renal artery stenosis

3

o

C D
Fig. 1. A. Preliminary left renal arteriogram showed severe stenosis with high pressure gradient.
B. Subsequent 8mm Balloon dilatation was done. There also showed deeply inserted guide wire.
C. Post dilatation angiogram of anterior branch through Cobra catheter showed contrast filled guide wire tract beyond
anteroinferior branch and extravasation of contrast at the end of the tract
D. Postprocedure left renal angiogram showed dilated stenotic segment without visible contrast extravasation in embolized

anteroinferior branch.



A

where wire guide was inserted previously.

B
Fig. 2. A. Left renal arterigraphy disclosed outstreched anterosuperior and inferior branches and effaced anteroinferior branch

B. Postembolization angiography showed obstructed inferior branch of left renal artery.

LA

27 e 2 Sl Alg gzt 93 fx
& tH Ao & E 4 2t} (Fig. 1A). F2329)o)4] EA
dIH =S Ao AW EF guide wirer} 2 o)
=971 & AE B 5 Jddd) (Fig. 1B). &43F Adup]
U x93 guide wire tracte} 2 Fxhio] 237} 2
= 27do] FEE o] (Fig. 1C) A2 (Antero-

R IET R

inferior branch)E A A3}oich X<
g2 S35 B 5 ddon AxEo] AlE Ay
Ao} A9F7F Bol | gk} (Fig. 1D). A7k =
3 8l CT 2744 = AAe] 7utsld £o] Bt} tir
Algt A5 24 sld=E U™ EAE Bolx] okgre
w29l shEA o A &S Al sl (Fig. 2).
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djo
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M4 A iz

+Z EEH MAF 0.03520 2] wire guide (Terumo,
Tokyo, Japan)E 53] 8mm baloon catheter (Meditech,
Watertown, USA)E 2td A5 X272 & &
WS Attt AP =5 sl o] sado] o
Z o] Gelfoam cubeZ &S s}t 23 )3
g &F N A= A% Gelfoam cubeS A}-&-3}3ic}h,

o]t} Bergovist, 5ol w2w wutsiute) s} AL 21
747 FELHZo] theksiA wA st 519 Ekeluno,
> straight guiding wireZ A}&-3)] Al1AA 3o o3}t
—?ﬂgz% stk el 4 o)A
o= /\}Je_z;g_oﬂg_ P sido] A 2yH AL vl
T3 FAHLZ QI3 28 F Zo)o 97 Ao
A 7= %%u;‘ 7165 A AHAFE Al Ao o)A 2rtel A
AaEs A4 771 ek 23y FALBYFEA] o
A 2HdS 9lel guide wireE 7153 Zo] Atglele A
o] glovt =3t 44qlL o)} e ANE ST
ULEZ guide wire?] FFo F2| & 7] gojo}bAc}
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1. Chantal B, Eric T, Vincent LO, et al. Treatment of renal
angioplasty failure by percutaneous renal artery stenting with
Palmaz stents: Midterm technical and clinical results. AJR
1997;168(1):245-251

2. D. Bergqvist, K. Jonsson, H. Weibuli. Complication after per-
cutaneous transluminal angioplasty of peripheral and renal
arteries. Acta Radiol 1987:3-12

3. Ekeluno L. Increased kidney size following renal angioplasty.
A ‘new’ observation. Acta Radiol 1984:401-405



Case 4 F3%F %9 37| 2HE A=
Treatment of Common Iliac Artery Stenosis with the Stent

Endoprosthesis

74 - AMol - AE0 - 2FS - HAUE - YUY
Al o] o b AbAl 2

ZAICIO| : Arteries, stenosis or obstruction
Arteries, transluminal angioplasty, prosthesis.

= :72A/9#

ol AbA74 - 10204 2E] A 2H5l right lower extremity®] claudication== W 913k Right femoral artery pulse”} z¢
=] o] 9] dosalis pedis pulse”} Z#| = #| ore 10\d A HE g E AR F

s, FE
Ao o9& ST S| oM oA

oAAIA A 7 8mm, Z°] 6cm®] Wallstent% AFql3l & (Fig. 3, 4),
tha] g EA A3 A ES A 855 (Fig. 5). Stent
A= &9} angiogram ol A %_3%_}?‘?} 75 w4t (Fig.
6).

Pelvic angiogram oA $-& 24 T4 7|4+ kA
A Ao] THAE T lumbar arteryS 53 5 &l sl
internal iliac artery$} external iliac artery7} Zz3= 9
t} (Fig. 1, 2).

n #

AlsdH Y T2 Vascular stent7} 7138 Ro] o]&=& 797} iliac ar-

tery lesiono]™, Long 5+ indication>= total oc-

214 A2 A] heparin 5000 ©$1 5 F3. T35 T
gz oz A 25te] Terumo guide wire (Terumo,
Tokyo, Japan) 2 W1 #95 E3A|A AEH el AR

7)1 e 125 F sl 4T F 47 8mm FAL
= wy 2|2 gasint A JHEEE A A E T A

clusion, dissection, post-PTA restenosis, immediately
unsatisfactory results after PTASS 53 alch 285
L stento] EEE tiekslt Wallstent®] 7-F- Zollikofer
zo 1609 A7 EL 96 %2 NEES HasA

Fig. 1, 2. Abdominal aortogram shows
complete occlusion of right common iliac
artery at bifurcation level and opaci-
fication of internal and external iliac ar-
tery through lumbar artery.




Fig. 3, 4. With the ipsilateral ap-
proach, Wallstent, 8 mm in diameter,
is introduced and deployed in the
common iliac artery.

Fig. 5. Balloon dilatation is per-
formed after stent placement.

Fig. 6. Angiogram obtained after
intrastent PTA shows patent common

iliac artery.
Common iliac arteryel stent A x| A]%&= 7}53F 3} stent
7} aortal] 2 @Wo] Fojub e A} =& internal iliac ar- 3 i
Tt S |
tery®] ostiume] overlapping = #] ¢}x 2 o] s o} =5
oJEH O 2 olg]dl A9 HE A A o] Y= Ao 5 1. Zollikofer CL, Antonucci F, Pfyffer M, et al. Arterial stent
o-] 9‘13‘/]', stent7]— _71__7] o]] ‘1}-—6‘] 7_]‘/]_ overlapping% artery placemen.t with use.of the Wallstent: midterm results of clini-
) A cal experience. Radiology 1991 ;179 : 449-456
7k FobA At 23l A7) B e w Ut 2. Long AL, Page PE, Raynaud AC, et al. Percutaneous iliac ar-
tery stent: Angiographic long-term follow-up. Radiology 1991 ;
180:771-778



Case 5 Urokinase?] $AHN A EY, dAA¥ = 2
ZEHEES o] £3 e dA T AL A=
Combined Therapy Using Modified Pulsed-Spray Method of
Urokinase, Angioplasty and Stent Placement for Management
of Chronic Thrombotic Arterial Occlusion
suE - OIS - AEY - MAY

shE o) st o] whey s gapd et

ZAICHO] : Arteries, stenosis or obstruction

Arteries, transluminal angioplasty, prosthesis.
= 2| : 724] / A=}
(@]

o| Ak 74 - 1020 A HE] A1 2 right lower extremity®] claudicationS- = 113}, Right femoral artery pulse”} 7}

=
5] 0] 9L dosalis pedis pulse”} A F A % 10 A FH LIFLR A8 T
A oot EFE Y 2 HAY

Fig. 1. A. Initial pelvic angiogram
shows complete occlusion of the right
common iliac artery.

B. Follow up arteriogram after modi-
fied pulsed-spray with 250,000U of
Urokinase for 30 minutes reveals the
common iliac artery with residual
clots and underlying short segmental
tight stenosis.

C. After angioplasty with a Ultrathin
balloon catheter (8mm —4cm,
Meditech, FL, U. S. A), the stenotic
segment is widely open but residual
clots still remain.

D. The affected segment became
widely patent after placement of
Palmaz stent (8mm —4cm, Johnson &
Johnson, NJ, USA) and the clots dis-
appeared.




g
Pelvic angiogram?} 9= A= =l
ok 3em Y9 Foll W, 9] AT Eulo] 21

295 (Fig. 1A)

Qe
ERELISE

A=ty T2

42 gEEwoz 5pp (COOK,
Bloomington, USA) & 4}qisle] 7}1e|e] wehg w29
ol ¥ Urokinase (3412}, A2, 3F) 250,000U2} hep-
arin 5,000 units 5 Z7 10mlol] 41-& &8 30x 714

cobra catheter

b [T
22 02ml ¥ <£7PH o=z ‘%} T3ttt (modified
F 30+ 5 A8 =4 A3 &

ek

pulsed-spray method). ¥ 3
HzAd A AA; 1hel o fzol——é— o] HEE o} 3 e
s =24 AlgF 3 (focal tight stenosis)@} x+23
4 (residual clot)o] 2w slc}. (Fig. 1B). o] 9= =]
4 8mm Zo] 4cm Ultrathin balloon catheter (Medi-
tech, FL, USA) 2 A7 o1} F o] ofx35] Fo} g)
et (Fig. 1C). ©}A] o] 9o 27 8mm, Zo] 4cm
Palmaz stent (Johnson & Johnson, NJ, USA) & Alels}
F 597 AN EE 2 EA e AlebH o) (Fig. 1D).

o:
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p
et

%L*éf‘é{% 52 g7}x] mi] o 2 UK=Z infusion

FAAZE Golol A Bo] AlgEo] o

2 B3} g Aoz ot
5| pulsed-spray method
AL 2aFEe UKE &7bdo g u

2 st o)
-%%ﬂﬂ%%ﬁﬁéﬁ,ﬁ%ﬂ (7K 1417 4 =) ol

L, o] e o5l AR =
= . E—EH o= Booksteins-

o AL L3Ad £ Ue AHe] gk HAox
pulsedspray methodE ©]83 UKF93} dasis
(PTA)S #&3te] 571 o4 5xdato]o] A A A

EsH o2 A Bateiehe ¥ 9lc)

o AZese AEle Q1o Hemoal pogt-
PTA dissection, residual stenosis after PTA, occlusive
disease, eccentric calcified stenosis5-o] gt}

AEA L F v A A T o] 2 A A= A
-2} o] =t UK= pulsed-spray method@ 2016}01
BHL G327 F 7143} ol F Ao} Ay FSo] g

P& W= PTAY ~"lEZ Abolgt
CEN FL AAE A2 5 gloge} Az}
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¢
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1. Bookstein JJ, Fellmeth B, Roberts A, Valjik K, Davis G,
Machado T. Pulsed-Spray pharmacomechanical thrombolysis :
pre-liminary results. AJR 1989;152;1097-1100

2. ZAZ, SHYE), BHX|3], ZUFEH, MZAN. OlZAM L oA
Mol S R2I|ILIMS] SRus At
1996 ; 35(6) ; 887-892

3. Darcy MD, LaBerge JM. Peripheral vascular interventions.
SCVIR syllabus. 1994 ;184-215
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Case 6 7% 339 2HE AX<

Stent Placement of the Carotid Artery Stenosis

Qolel . AllE! . S0 - 2IN|& - 0|
of Mo 8t 3. o] e 3} R whupabAd wpat Al Pl A st

ZAlCHO] : Carotid artery stenosis, stent
Z 584 /A
ol
=

Aok AR E 2 ATe ok 2 A8 uhd A2 Y 37 AFE 5 A9 ol 2=

oft
kr
ok
[o

2,
—z
v
oft
ol
&
off
rﬂ’.
M
22
T

Y A E=-2 0.018 inch Roadrunner guidewire (Cook,
Bloomington, USA)S ©]4-3}%] 8mmXx3cm Wallstent
(Schneider, Bulach, Switzerland)E 745 | 4] w73
Zalo] AAA] XA F (Fig. 2) thA] EF2FES A
35 A3 30% Fzro] #A=o] 6mmX2em Ultrathin
Al%ﬂ'ﬂ al xHE balloon catheter (Boston Scientific Corp., Watertown,
USA) 2 11718tel A 1527 &3-8 A3 ofA] E3x
$ois)59 g At TF arterial sheath (DAIG o0 aloyat At oF 579 Wate] FA= AT (Fig. 3).
Corp., Minnesota, USA)E 23 0.035inch stiff guide-
wire with soft tip (Cook, bloomington, USA)< o] &3} = &
o] P104 Palmaz stent (Johnson & Johnson, Warren,
USA)Z 9|7 E W $1%3 ¥ Ultrathin 6mmX2cm

Hard 3 APzAES opA A1A7 A3 10% F o] ot A+
el

Sl 5 o] 291 %o oF 80% W2t Holw R AE
o] 29w oF 90% WAL vhehit 493 AFE

A 2 gAHe] Ax (Fig. 1), 32359 4972
SERS PERRE O DER EREE LTS

Zzxe] e AFYW A Wi A8E surgical
endarterectomy”} E3H& 1] de] dedA sl #37#

balloon catheter (Boston Scientific Corp., Watertown,
u]Z¢] carotid endarterectomy trialsell A= 70% o)A

USA) 2 67]8tell A 40%, 107]9tell 4] 5027t Ak-E A2

Fig. 1. Left common carotid artery angiogram shows about : . L »
80% narrowing of proximal internal carotid artery and 90% Fig. 2. Palmaz stent (open arrow) is placed on external ca-

narrowing of proximal external carotid artery. Two ulcerative rotid artery and Wallstent (arrows) is placed from common to
lesions are noted on distal common carotid artery (arrows). internal carotid artery.



Fig. 3. Follow-up angiogram shows patent carotid artery with
minimal residual stenosis.

#2ko] sl A7 o AAE dsled Wby 2 g8
4 A 871 9919 ok B skl 3z A A
Aot A o AN (e T2 AT A S de
= 22 3 AEE W2 4557 Foll A 6. 0%
g Bl vleE X85 w2 32359 RS 11%9)
ol2xly FAAH o2 {3 2o E Hlcky sl
gy FHZdle 7= 4 s d3 AL T3]
& AtrEo] Welst L, Theron 5ol w2 %x7]9] A=
Aol e AEH FAF IAEANA e v o
Sl WA fdokar A A stk 3 A 3o] A

i,

AFe) & Al st ¥
A} et 32

7 2l
BASA A5 YJ2AF IFAE F FTAL o] LA
3 = ANy 2-ES Bl v &
4%°] AP 2-go]

gl EX= Palmaz stent

fﬂxﬂﬂ}zl 7} &3] AHSE =

go} o= Wallstent S A}—%—‘G]J 3o}, 9] Hoj) A
3] 7}—0— Hoﬂ Palmaz stentS A48 73$L= 9
-2 ghubg wk2 A ¢ A E Bl EER o]d ¥

AL AR o] Fobd WIHZ F o} 2.5 Wallstent
2 Aagn

A5 3 Ay A& 3RS F9 ZA BAslo]o}
el Al £F AEWT (carotid bulb) ¥4 E &%
A 74 AR o]} Bubge] ol 4+ gt Al
%l atropine 1.0mgo 2 HA x| 3l A H=Z Fre}
ECG monitoringe]| & oo} 3t}
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1. Dyet JF. Endovascular Stents in the Arterial System-Current
Status. Clinical radiology 1997 ;52 :83-108

2. European Carotid Surgery Trialists Collaborative Group: MRC
European Carotid Surgery Trial. Interim results for sympto-
matic patients with severe (70-99%) or with mild (0-29%) ca-
rotid stenosis. Lancet 1991 ;337 :1235-1243.

3. Theron JG, Payelle GG, Coskun O, Huet HF, Guinaraens L.
Carotid arterial stenosis:Treatment with protected balloon
angioplasty and stent placement. Radiology 1996 ; 201 : 627-636
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Case 7

Takayasu Arteritis

AWM .- 7|H - B8] - S
A-&-Zolml 9 Al chulabAd 3

g} Takayasus™ ¢ ol A 2]

Stent Placement for Vertebral Arterial Stenosis due to

4 dn=

: Takayasu arteritis
Stents and prostheses
Vertebral arteries, stenosis or obstruction
264 / oA =}

oLk zd 1 oF 108

g g

both vertebral arteries

bz o SAs

O
of 3ol glot %)
ATt 2 2T

2AEA 55 22 S 85% A=
9% BFE A= Ak FE F

CEEREE EIESE ERCT
ol £ 80% Hme] Fe] 3o
¥ YRE A= g9

=5 (F1g 1). & H=5
U S5 el oA 9]
(Fig. 2).

Fig. 1. Right brachiocephalic arteriogram reveals severe
stenosis of the vertebral artery (open arrow) and complete oc-
clusion of the right subclavian artery and both common ca-
rotid artery at their orifices (arrows).

ARE YA F7F, F5, TAA FF50) &
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Xl t©f 94 : Takayasu arteritis involving both common carotid arteries,

o] oF= 29 pulser} A 2| %] ¢Fgke}. A2l AA
<7k Aot

right subclavian artery, and

A=Y A =
Zalo] gz H-2]E5 6mm Olbert balloon
catheter (Meadox Surgimed, Denmark) 2 3348 <$&
21 83%F & (Fig. 3), A7 9mm, Z°] 2cm®] Palmaz stent
(Johnson & Johnson, NJ, USA)Z Atl3lsict ~dHEE
A A7 F A3 @z ARIAF 2F7Ee] & #o] dgheonvt

dFE 37190 (Fig. 4). 20 E A3 & £57] ¢
zle]l= 10mmHgsith 7€ Fo] 8mm?= 79
Goretex graft 2 left vertebro-right axillary bypass& 4|
Y3l F2 JdAzdEA = HF 59 bypass

grafte] 7= &34 FAFHA (Fig. 5).
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Fig. 4. Right brachiocephalic arteriogram obtained after
placement of Palmaz stent shows mild residual stenosis at
distal one-third of the stent But blood flow is markedly

restored.

A Aol A2 AlEel B3 M =ETH B FHAle
A dE dFes F5 A
o] 9l o= HITFYE 53] [ FAFHA UA
CEERE e ol
ZwdEle] glE & HF FHAA 35 HIseHe
2 bypass graftS A3s}l7| 2 3t o]2q & Ao I
Ho] o)t 5 NT 9 UFE 2/IA Ol BHE
A&A o2 FAA]7]17] $15ke] & F-9o| Palmaz stent
2 )3t c) B 3xp= A A 2 left vertebro-right axil-
lary bypass graft2 A& ¥ 3 HF T4 {7}
380 ml/min o4 280 ml/min® & ZtAstd ot 2 &
BrdAl = 2T FHe] F7} AFse] dH HI
5 Wshe 1ol A) wskeh.

Fig. 2. Left subclavian arteriogram
shows focal severe stenosis at the
proximal left vertebral artery (arrow)
with multiple collaterals.

Fig. 3. An 8 mm-balloon catheter is
inflated at stenotic segment of the
right vetebral artery.

Fig. 5. Arch aortogram obtained after left vertebro-right
subclavian artery graft shows patent blood flow through both
right vetebral artery and graft.
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Subintimal Revascularization of Left Subclavian Artery

AxIE - 0|
Ao st <) shel st K bubAl Al o sl Ll A shat Al

: Arteries, stenosis or obstruction
Arteries, stent and prostheses

5 oo/ d

ol AtA7d 1 3/ Y AHE A& A 9] B53 A FAHA=Z WY
Xl ot 2% M E5SY |
P RS |

Aortography4} aortic arch 7] A] F-ol| 4] €] 2f 2cm 2

o)e] #a)ZatE el S 4 27de] Helch (Fig. ).

53} utgl A 2EEH o2 FxE WA
o] 237} gms}oﬂ] left brachial arteryS A x}sle] 3
A3 &2 Akt 0.035” = A AL (Terumo, Tokyo,
Japan) & Ag&3te] 49 FAFsteE FAL F A
35l & 79% A subintimal passageS 23 5 3
t}. Ultrathin 5mmX4cm balloon catheter (Boston

1t dxrw o2 3l ARE X8 Folo).

Scientific Corp, Watertown, USA) Z dilatation< A]3)
3} © ™ percutaneous transluminal angioplasty (PTA)
% Strecker 6mmX4cm 2~#l E (Boston Scientific Corp,-
Watertown, USA) & 4F3l3lsl v} balloons with7} &
gl Eo] 2937} accordion®] o] F4|Z3t5H 2] 4147}
covers x| Z#t} (Fig. 2). A3 %
pressure gradient: 40mmHgel| 4] 15mmHg= 74431
o} @ xd Sl A o] FF (40%) o] Ha= e )
4 F ARz GEAAE 0% Aol HAF left
brachial arteryS £3}o] retrograde approachs A]3}3}
o 0.035” stiff FE=EALS st 5H7EA] APA|2 F
8F guiding sheath (Bard, Galway, Ireland)& E3}ed,

1] 3 2] peak to peak

Fig. 1. A. Occlusion of the proximal
left subclavian artery (arrow) is noted
on early arterial phase of aortogram.
B. Late arterial phase of aortogram
shows the occluded segment of left
subclavian artery (arrows) measuring
about 2 cm in length.



Fig. 2. Proximal left subclavian artery is not covered by the
subintimally located Strecker stent (6 mm X4cm).

Fig. 3. A. A Palmaz 308 stent
(arrow) is inserted to cover
the proximal left subclavian
artery.

B. Follow-up chest PA shows
minimal residual stenosis at
proximal left subclavian ar-
tery.
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H inflation A Zt} (Fig. 3). spacet] | A= §- = M A} = catheter passage”} 345
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1. Bolia A, Miles KA, Brennan J, Bell PRF. Percutaneous
transluminal angioplasty of occlusion of the femoral and

22 7 At Al 84%9] clinical patency rateS M. I3}3L popliteal arteries by subintimal dissection. CVIR 1990;13:
9t} o] 5L subintimal passage®] #3522 1) acci- 357-363

e . 2. Murphy TP. Subinitmal revascularization of chronic iliac ar-
dental subintimal passage 2) long, hard occlusion 3) tery occlusions. JVIR 1996:7:47-51
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Case 9
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Subclavian Artery Stenosis after Goretex Left Axillo-Femoral

Bypass Graft: Balloon Angioplasty and Stent Placement

219 - 28] -
Mg 9 A eh ALl 3

559 - Y=

Z=AIELY] : Arteries, stenosis or obstruction
Arteries, transluminal angioplasty
£ .. Bl :554 /23

ez

1771 A 5
Goretex grafte} =

femoropopliteal graft | 2 2 JAA A3 PP ES

o] Aol % He (2

: Left subclavian artery stenosis

:160/100mmHg,

#}= axillo-bifemoral goretexE micropuncture set
(Cook, Bloomington, USA) & A}-43}%] single wall
puncture technique® 2 1 2}3}o] A8t & 334 APz A}
HE TS A o] F9 A Fds Wl 1 em 712 &
zlo] H it} (Fig. 1). 4% & Fo|} subclavian artery
steal’52] AL ¢lgdr). o)Al X]&=3t = axillo-fem-

oral Goretex graft %%‘-’?"Oﬂ% oAt A7o] glsie). "l

Fig. 1. Left subclavian arteriogram reveals focal stenosis of
the subclavian artery (open arrow) just distal to the origin of
the vertebral artery. Left axillo-femoral Goretex graft is patent
(arrow).
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femoropopliteal Goretex graft

$Z 3 BFo2 YU 1d A F=
FEL A8 dgich WY 1
Al sttt 1 F 913 2= Akste] dgt

axillo-bifemoral

ol
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3 :180/100mmHg) 3 sl F3h-s4 2] §zto] A=

Ag H3 AToEAL)
mmHg 2 ZA = ¢t}

T=7] " Aol

Al L=

A2} #9115 53te] ARFH o2 TFr sheathS 49)4l
% 8mm Olbert balloon catheter (Meadox Surgimed,
Denmark) 2 #2359 e] g2 22 I A statale]o
U 57] 4 2bel7h 2AE A ¢dgkel 2 F 27 8mm,
Z o] 3.2cm Wallstent (Schneider, Bulach, Switzerland)
< HEF T 7IAF ol HFsls ol XA ¢
7] d3t zpo]= 7TmmHgE 7143}l th Wallstent 4H3)
2 T4 &2 F (Fig. 2) Al4gF @z Ax14 1 Fsk5
de] 2 Foe glelzia 38 599 ¥F= 7A=Y
t} (Fig. 3).
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HZFstse FE = YL Aol claudication,
ischemic symptom, subclavian artery steal syndrome %
o) Z4po2 vehdth #2 Wuo] $2 T} of Tulrle
wol] WAslE ez 48 it Morbidity?} mor-
tality7} 2 =2 58t A9 R E (PTA)
£ A3t Ao] FH 2o FA ol oF 92.97%2] AT &3}
26%9] I Fo] WAt ¥ uHch
PTAZ} A3 7

terialo] @& A%
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fRE LS
d-$-, residual stenosist} thrombotic ma-

%, intimal dissectione] WA3E A$ =
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Fig. 3. Left subclavian arteriogram after stent placement
shows restoration of stenosis of subclavian artery. The stent
is placed just distal to the orifice of the vertebral artery (ar-
row).

L3lc}. | ZFalz 2] -5 Wallstent”} F=2 AFL-E]
%‘3] o|+= Palmaz stentel] B]|3}e] 2}7} A HFAdon] F=
Aol Fol HZatE Wt o] F3o| & e FAl

B
Fig. 2. A & B. Stent placement and balloon inflation are performed at the stenotic segment.

Ath= A wfolr). =3 Wallstent+
Strecker stentol] B]&l <1432 ¢l AP Ao o]ste] 27] &
T &34 o] 3 migrations o] WA= F43 A
o2 4d#A gloh AF 598 23sle] 2AEEF AA)3}

< o HF F9 Ao} I Fo A ulxT} Fo}

7he BASHA] odovt Atz e 2 AF FHS st
Hxloﬂ ZRES Aiske Aol kAt & Fdl= 3%
ol A sl el: T FAber= & rofs] HizlE] £
52 3 H2o 3 2l EE AN Aol & A
AL 58t a= A1AHet
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1. Becker GJ. Noncoronary angioplasty. Radiology 1989;170:
921-940

2. Mathias KD, Lath |, Haarmann P. Percutaneous transluminal
angioplasty of proximal subclavian artery occlusion.
Cardiovasc Intervent Radiol 1993;16:214-218

3. Lyon RD, Shonnard KM, McCarter DL, Hammond SL,
Ferguson D, Rholl KS. Supra-aortic arterial stenoses:man-
agement with Palmaz balloon-expandable intraluminal stents.
JVIR 1996 ;7 : 825-835



Case 10 FAYBANE 5 A% dets} vk : 20lE A%
Subintimal Dissection during Balloon Angioplasty :

Treatment with Stent Insertion

SAF - UMSE - UENY - YA
A3-4oh YL o) Fheh o 9 ARAL Bt Al

AICFO] : Arteries, iliac

of¥
0

Arteries, stenosis or obstruction
Arteries, transluminal angioplasty
2| : 664 /AL
24 8d e A2hE ok alx|e] FEo 2 g

™ 02 o
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e

Aol H2 24T B W3 ¥ TAIAY
)5}

ABzded A3 292 A °F 5% F3o] 3l G e

T 2 9|43 o ok 50% o Wato] AL (Fig. ).

o)

3
z §912 22 8mm FAZIEEE o]F3te] FAIRA
=S Al (Fig. 2B). o] F A3 dfxd=i 3
4T S EMYRAEE AW 90 Hetsh wels)
By 24l (Fig. 3). =3} 2te] -9 27 10mm, A ] 103
= HEEH e AR Foll FE=4A (Terumo Co. mm<e] Wall A8l E (Schneider, Switzerland) S A}l dt
Toicyo, Japan) S Cora PR lR RS et e e E (Fig. 4). Stent 4] F9] dFxd=At f3¢le] £aigt
23k 27 8mm FA17}EE (Cook, Bloomington, USA) 822 129 (Fig. 5).
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Fig. 1. Pelvic arteriogram shows segmental luminal narrowings of the left common iliac (arrow) and right external iliac (open ar-

row) arteries.
Fig. 2. Angioplasty was performed with an 8mm balloon catheter in the left common iliac artery (A) and right external iliac artery (B).



Fig. 3. Postangioplasty arteriogram shows marked improve-
ment of the stenosis of the left common iliac artery (arrow).
However, subintimal dissection at the ballooning site of right
external iliac artery (open arrows) was developed.

Fig. 5. After the insertion of the stent, the patency of the right
external iliac artery was markedly improved.
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Fig. 4. Wall stent (10mm in diameter and 103mm in length)
was inserted in the subintimal dissection site of the right ex-
ternal iliac artery.
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1. Motarjeme A, Keifer JW, Zuska AdJ. Percutaneous

transluminal angioplasty of the iliac arteries:66 experiences.
AJR 1980;135:937-944.
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Complications after percutaneous transluminal angioplasty in
the iliac, femoral, and popliteal arteries. J Vasc Surg 1987;5:
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Case 11
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Renal Stent Placement for the Treatment of Dissection after

Percutaneous Transluminal Angioplasty

EY5 - TS - FHS - uEy
R o) sk o) whol) 3 A A2 Q) Al b A o)

a2 of 2] 2]

ZAICHO] : Renal arteries, stenosis or occlusion
Renal arteries, transluminal angioplasty
Renal arteries, stents or prosthesis

Z 744/ A9A

ol a7
o] g3k £70] B,

x oo S NSy Bt

i o e

Sl A #2 AE ] 71437} 80% o]

Al H =

Heparin 5000 units, nitroglycerin 200 microgram-= =t
L R E L e S REE R B
2 6mm, Z2°] 4cm®] Ultrathin F417}e| € (Boston
Scientific, Watertown, USA)Z dAAPF=S ABF
(Fig. 2). BRAHE F e hzdSel A 5o

2

N

Fig. 1. Selective arteriogram of the left renal artery shows
more than 80% ostial stenosis (arrow).

- Mitral valvular regurgitation, Tricuspid valvular regurgitation® = 4% FA AAE APt F Al

A

2 Al o] upe)7} 3y (Fig. 3). 217 6mm, 2] Zem
9] Bluemax F417}H 8] (Boston scientific, Watertown,
USA) o] P204 Palmaz stent (Johnson & dJohnson, ,
USA)E £71gte g E2) ¢J3 ¥ 8F Judkin coronary
guiding catheter& %2} wHE guiding catheterel] 4F313}
ol ‘stent AlSl2 SRt VS sl Ss AEEE
Rosen guide wireS %3A|Z] ¥ guide wireE u}2} stent
A1elL 9% 7| 72 FE Al 7 A]Fo AAA|FIL6
71ete 2 FA7EHEE stentE FAA|A A&FH #EE
=z 23}51-2 (Fig. 4). Stent 413} F A543 5= 4154

A 2HT 557 B Aol YL

Fig. 2. Percutaneous transluminal angioplasty was performed
with 6 mm balloon.



Fig. 3. Selective angiogram after angioplasty shows acute
dissection (arrow) at ostial lesion of the left renal artery.

oz 3} )
#], elastic recoilingell 2J&F z}& 2t FA A= Zoa
9};112 TEE 877X 3o} stentd] AL =E o)

Hatgo] At BE S 83 5 9lA Ak 35 il-
iac artery-/] 2 4 A o] 2 Fof Stenti}s]Ee] A7)
A% RS 5% 4R uT $5ste] Qe A% 5w ek
whero 2 A5 q bl hgu} 2 A
52 7% stent AtjlEo] #s] 28 Folc) 1) ather-
omatous ostial lesion, 2) restenosis or residual stenosis
after PTA, 3) acute dissection after PTA.
lesion®] 7J-¢- aorta®] atheromatous plaque”} stenosis2]
el A7 BB 2 stentE 1-2mm A= B 2%
& aorta lumen® 2 27 3} 7o) & 7o 7 ol
2lth. Renal stent2] 67§ restenosis rates= 9.2% —25%

32 o] 4Ag

£.3] ostial

Fig. 4. After implantation of a 20mm Palmaz stent (arrows)
mounted on a 6mm balloon, the left renal artery shows
patency without residual stenosis.
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1. Dorros G, Jaff M, Jain A, Dufek C, Mathiak L. Follow-up of pri-
mary Palmaz-Schatz stent placement for atherosclerotic renal
artery stenosis. Am J Cardiol 1995 ;75:1051-1055

2. Van den Ven PJG, Beutler JJ, Kaatee R, et al. Transluminal
vascular stent for ostial atherosclerotic renal artery stenosis.
Lancet 1995 ;346 :672-674

3. Henry M, Amor M, Henry I, et al. Stent placement in the renal
artery: three-year experience with the Palmaz stent JVIR
1996 ;7 : 343-350



Case 12
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Infusion Thrombolysis of Popliteal Embolic Occlusion

UMY - SPS - wEN - YD - FUS

Qg st o Fhol ek AP A2 Al AbAl 2}

Z=Altto] : Thrombosis, arterial
Thrombolysis, arterial

Urokinase

£ 3 :5841/9A
(o]

ol AbAZ4 : 21 A left superficial femoral artery®] occlusion-® = femoropopliteal bypass graft < ¥-& 312 3

o] A B E] A]2tEl #= t}e] 9] claudication® 2 FA A Fo] SAl1H.

Prd oS
BT S
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© = g5 S-S Hatsle] A3 A2 F A
common iliac artery7} ZF3o] A&k 7 o= o]
] 419l 32 femoropopliteal bypass graft= patent 3. Z
34 1cm Abel| A popliteal artery7} A= o] sl

3] uldo] Ao (Fig. 1) FA EAF5E oA
slo] A galES APV 2 AA.
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et

z}e] e¥= common iliac artery7} &3ro] 413} long
iliac sheath® A}3lgt ¥ guidewire (Terumo, Tokyo,
Japan)2 ¥#x& %3X]7]3, Berenstein

(Cook, Bloomington, USA)ZS & ] =Abulel] 942471

catheter

Fig. 1. Bifemoral arteriogram shows abrupt occlusion of left
popliteal artery (arrow) and patent femoropopliteal graft (ar
rowhead).

t}S, 6cm Katzen infusion wire (Boston Scientific,
Watertown, USA) S A $xA|7] & A L=S
Alzbsledet (Fig. 2). 3 FA1%F &<t Katzen infusion
wire= %3 urokinase 168+ IU/hr, Berenstein catheter
2 23 89 IU/hr2 F413}7] A|zbsted F 1200 [US
%) & Z4]15}9 I arterial sheath 2+ heparing 100U /hr
2 Zqlsla) 10417 ¥ 33 @A A 2 oldd
left popliteal artery”} 7§ 5% $1 3L trifurcationo]3}e] &
Fx dA 3] F7r=E Ao (Fig. 3).

- |
512 Em o] thromboembolism®] XS loiA]
fusion thrombolysis7} 7} R #: Al 25" o2 60—

Fig. 2. Berenstein catheter (arrow) was placed at the top of
thrombotic segment and Katzen infusion wire (arrowhead)
was placed in the thrombotic segment.



Fig. 3. Follow-up angiogram shows recanalization of popliteal
artery and improved distal flow.

80%2] A8 Helth Urokinase=
activator2} W] w3lo] 7}Ao] #par g Zo)
38 H]523te] ®o] o] &=} Pulsespray pharmaco-
mechanical thrombolysis+= Ad3-8°] &3 A&l &7}
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A2 FAe] )5l 9
Wi A7)
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313} coaxial systemo] ¢) 2™ AubA © 2 multi-side-hole
catheter7} @o] o] &=t} Urokinase® Flsl= uhe
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1. Baum S, Pentecost MJ. Abram’s angiography. 4th ed. Boston :
Little, Brown and Company, 1997 :132-159

2. Dube M, et al. Comparison of streptokinase and urokinase in
local thrombolysis of peripheral arterial occlusions for lower
limb salvage. JVIR 1996 ;7 : 587-593

3. Cragg AH, Smith TP, Corson JD, et al. Two urokinase dose
regimens in native arterial graft occlusion:initial results of
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Distal Embolism after Balloon Angioplasty : Treatment
with Catheter-directed Thrombolysis
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AIELO] : Arteries, iliac.
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Arteries, transluminal angioplasty.

Arteries, embolism.

Thrombolysis
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AaAA 2N EARE A 75 51A 2] F5H 2 e A2 4. $-3F g5 e} Lol o] winto] oyl ow &
% 9] trophic change7]— A+ TAEANYEF Wuto] Z X5 I trophic change® 34 =gl 2,
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A e AEEH 55 1,2 FA AdE APk
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bz RS S| 9lo] 293 % A9 Rl A AR HES AT (Fig. 2).
+5 $423%] EREA AF 94 Aage] o 1T AN AR=AZANA H5 Foj=Tele] E4A
= = Zul 15
o olg AR o9 9HF Y WABEYe] ny oAl ¥
: Bog g
(Fig. 1) i
Al H =
5 Eﬂil%“—‘.‘ AAE N AL F I E] S A9 9
# A1 71 & urokinase 200,000 unitS 53}, ©]F heparin
3,000 unitE A= FA1F 27 8mm FA7IEEHZ AR
Fig. 1. Abdominal aortography shows total occlusion of the Fig. 2. Transluminal angioplasty was performed with a 8mm
right common iliac artery (arrows) just distal to aortic bifur- balloon after infusion of 200,000 unit of urokinase using pulse
cation. spray catheter.
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Fig. 3. Newly appeared filling defect (arrow) is noted in the
left common femoral arterial bifurcation.

Fig. 4. After infusion of 200,000 unit of urokinase into the left
common femoral artery, the filling defect in the left common
femoral artery is migrated into the left deep femoral artery
(arrow).

o) F AWE Prodsat FohE B o] B2

N5 7|A| 52 o]F53 (Fig. 4). Microferret 7}#]¥]

\ , ;
Fig. 5. Left deep femoral artery still shows total occlusion,
but left common femoral artery and superficial femoral artery
is patent. Multiple collateral vessels from the superficial fem-
oral artery supply the territory of deep femoral artery.

(Cook, Bloomington, USA) 2 #H2Al 5o 5] 5ml & el
% Urokinase 200,000 unitS <759 5}5 o v) o] % A8
g A xdA AR E S F0AEL o713 Pol

212 (Fig. 5).

o &

FTAEAAEYEET PHFL 2+ 79%~26% AEZ By
HZow, 49 AL oF 1.5% A Lol A w3} E
3] Z271 @A ©3gt A M 2] 7% debris®] showeringe] &

o
o] Foh 27t % 2E71%0] 449 A DA AL
SE AR F, 2 WA sheEe 98 4HFASES 7

e
FL
T 5 ek FAHYZA) AL Aol 1 A4
=
=

1 2 o

1. O'Keeffe ST, Woods BO, Beckmann CF. Percutaneous
transluminal angioplasty of the peripheral arteries. Cardiol
Clin 1991;9:515

2. Gardiner GA, Meyerovitz MF, Stokes KR, Clouse ME,
Harington DP, Bettmann MA. Complications of transluminal
angioplasty. Radiology 1986 ;159 :201-208

3. Weibull H, Bergqvist D, Jonsson K, Karlsson S, Takolander R.
Complications after percutaneous transluminal angioplasty in
the iliac, femoral, and popliteal arteries. J Vasc Surg 1987;5:
681-686
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Thrombolytic Therapy of the Thrombosed Bypass Graft

in the Lower Extremety

OIZE - LM - UMS - UENZ - uaye
R L ECE B L AR

dAe] A GdM=

=AY : Arteries, thrombosis
Thrombolysis, urokinase

Arteries, stenosis or obstruction

g :4341/9A

AL AN o2 92 = FROEFUTG FAFFUAol NEANA YL o] 87 S olAApES A |
45

N AR ) 342 Aol S sH e S %

A=y H =

A 245 fradder FI3 F HFAEIHHE
(Angiodynamics, NY, USA) (5FXx135cm, infusion
length 10cm)E |4 392} 2cm 29| F-2 7 93
10cmell 22 $12 A7 ¥ urokinase 207 unit-S bolus 2
F9lstd et (Fig. 2). o] F 3F =z ARl A /= o=
A ANF =HHov 7 Ul 3] 7 ¥4 A
o 23 BirEAe] dol slirh (Fig. 3). °]olA

urokinase 109} unitS bolus F3F 3 A|7} & 64t unit

Fig. 1. Angiogram obtained after
antegrade puncture of the right com-
mon femoral artery shows abrupt oc-
clusion of the right superficial fem-
oral artery. The contrast media
surrounds the filling defect in a cres-
cent shape (arrow), which is a com-
patible finding with acute thrombo-
embolism.

Fig. 2. After passing the guide wire
through occluded segment, the pulse
spray catheter followed to allow the
side holes to be positioned at the
level of occlusion with the guidance
of radio-opaque marks (arrows)
indicating the 10cm-segment with nu-
merous side holes between them.
The proximal mark is positioned 2cm
proximal to the filling defect in Fig. 1.
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w

£ F A7t &<t AA (instillation) stdch @xed A}
AlA B2 e FFHHL gloli T ERE v =
ATk 7 B o] B G B F]
o I3 o] B4 Ao] Fo} olt} (Fig. 4).

a &

3t E fEo) Al A FA H WL Alx A 3} Ha =
22 Ao 2wl Fasic) 3014 He] HMo o
A L3ee AT 60-75% A AR E &
ik 2 A7 4 Esich a2y 4 7| 7ke] ges
E, o] A o] Z9 5ol HXTAFZ, 7tEE S A s)A §)
AAA 5, 217} (autogenous) o] A AU A Fgo] &
of AHgbel] mRRAE Aabd HBAe] ° F olr) wH
TEo] IR AP E LS Fozn $59 9
-°r]'a— 2d 7 9l 83t A sAeT A EAEH

J=S A8 5 ok 3834 = urokinaseZ} o

Zi |} # ol &= tissue plasminogen activatorE A}-&

Fig. 3. After bolus infusion of
urokinase, the flow was partially
recovered. But, luminal irregularity
was remained.

Fig. 4. After more instillation of
urokinase, the flow was established
and most of the luminal irregularity
disappeared except minimal irregu-
larity at the proximal anastomotic site
of graft (arrow).

\n

7)1 = gt A5AZIEHEE o) S 2y ge TS

SHel #3 dew o] FHES YAE FA]5}) el

T == radio-opaque markinge] =o] it} (Fig. 2).
o] 7ZFH & o] &3 A LHAN S £ Fr2 ugNEF
d3te] oFel=Ql Axe} 7 dtAql ¥ Ha) axns
71 & 5= glo).
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o
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4

1. Durham JD, Geller SC, Abbott WM et al. Regional infusion of
urokinase into occluded lower-extremity bypass grafts:
long-term clinical results. Radiology 1989:172:83-7

2. Comerota AJ, Weaver FA, Hosking JD et al. Results of a pro-
spective, randomized trial of surgery versus thrombolysis for
occluded lower extremity bypass grafts. Am J Surg 1996;172:
105-12

3. Valji K, Roberts AC, Davis GB et al. Pulsed-spray
thrombolysis of arterial and bypass graft occlusions. AJR
1991;156:617-21



Case 15 el &3 o]4] 3 A4 A Ssl<

Thrombolysis in the Thrombosed Graft due to Kinking

ol3a - M - 8817 - 2J|Y - £59Y

A& A A dRrAbd =

Z=AlCto] : Grafts, thrombosis
Grafts, interventional procedure
= 2| : 744 / A}
OIAAZ 7 A = AZHEHF FY A3 H= AF T FA Y22 femoro-femoral 2 axillo-femoral bypass

graft (left axillary artery-left common femoral artery anastomosis) A|& ¥ graft H| Mo 2 F 23 &

Aga)Ee A8 v H ohA] FS the] 9 claudications FAE WL

Al A Tz Apx-9 vk shupel| A W2 Aapsle] Al i

3kxle] #= odfe] H-¢Jo|A axillofemoral bypass AL grafte] 29l = Al 7 FuAES] B
graft= micropuncture set (Cook, Bloomington, USA) ZEgiet (Fig. 2). ASstd F2IHAE £ 2,000
unite) £ X2 440,000 unitE ] Y& ¥ axillo-femoral
graft ¥-€] femoro-femoral graft )3} #$7k%] 77t &
AN%E =k (Fig. 3).

oleigt wrst WA AN DAk A o} BRAH 7
o7 oA, 92 Aol 4] A3} lateral angiogram”
graft®] A1t kinkingo] 2 Yehtar gl (Fig. 4).

= x}£3}o] single wall puncture technique 22 1 2}3}

o] 5F cobra catheter= femoro-femoral bypass graft |
X A)7)a AlAE Az IEA graftu]o] Aol o7
o Ly Q&‘E“’] #a=lgdt (Fig. 1). 7ZHHIEHAZE F2714
A2 £} 1,000 unite] £ 2 1,100,000 unit& F18 ¥
Al 33'51} g*lr"‘d%” graft7} /| E=o] YH FE N
A= 9dc}. th22 2 axillofemoral bypass graft®] -5 A

Fig. 1. Arteriogram obtained after
caudal-directed puncture of left
axillo-femoral graft reveals throm-
botic occlusion of the graft. Catheter
tip is located at the femoro-femoral
graft.

Fig. 2. Arteriogram obtained after
cranial-directed puncture of axillo
-femoral graft reveals thrombotic oc-
clusion of the graft. Catheter tip is
located at just distal to anastomosis
with axillary artery.

|
|
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Fig. 3. Arteriogram obtained after thrombolysis reveals resto-
ration of blood flow through the grafts.

a1 &
dRxd el A 75E 24 o)Ak glo] FA
93t graft failure7} A &}= o] &= 0] 4] Fe] Hol7} ]
T ATEA, o)A 3 Al 2H A Y, dAA
d Adstell ok FF{ 314, systemic coaguloability S
o 89lo] A& = vk ZY = 3119 graft failureo)
A= dwiA] ] Pzde 2= WA R okx|qk A3 2}
Ao wstto 2 FF Ak fue S gle AL B
del Ao} Zke] 2pAH o] Ws}ut o 2 graft kinkingo] 52
Bl o]7Zlo] HHE=E = dA Hl e gqle] = 4 glr}. o] 3}
e A<= axillofemoral graft& shv} o] wkSo] T

Fig. 4. Translateral arteriogram obtained with the patient sit-
ting position reveals marked kinking of redundant axillo-fem-
oral bypass graft.
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1. William DR, Mark AY. Angiographic demonstration of
positional stenosis in a failed transobturator bypass graft fol-
lowing surgical thrombectomy. JVIR 1993 ;1 :123-125.

2. Perler BA. Review of hypercoagulability syndromes: what the
interventionist needs to know. JVIR 1991 ;2:183-193



Case 16
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A Ao Fuke 34 T o)A
CRECEORE

Failure of Thrombolysis in Acute Arterial Occlusion
Associated with Cardiac Myxoma

b I b b Ry

Gt Gl Rl AL Al 7, <l

15}) o) Ak aba s}

=9 == [e]
5L AR e

7 % ).

F27| A S o] 43 AL AR E A =3t

Z=AlCho] : Arteries, stenosis or obstruction
Arteries, thrombolysis
Myxoma

= 304 /A

ol AAZE: 2 A7 AW BAE e 4087 23] AAHE o shxle) ghrt aalw
2 sl o 214} oF= o 5] 5 3} dorsalis pedis artery| pulse®

Xl c} o3 : Acute arterial occlusion associated with cardiac myxoma

= PR Eols

A A}ste]d 22 aorto-bifemoral
By o5, k2 242 59 %
z g5 59 chiAd St Ao] #EE AH(Fig. 1). A
A 2o SAEAA FA6l stalkd 2 oF 2%
719] 3ol 74 F# 7} to-and- pro movementE X

] #2= s} (Fig. 2).

m =1
ol & Ao

Al iz
Cardiac origin®] emboliol] 213+ FA4 &9 #HH o=z =]

A
Fig. 1. A & B. Initial aorto-bifemoral angiogram reveals multiple filling defects, indicating emboli, in distal abdominal aorta, both
common iliac arteries, and left femoral artery (arrows).

gzle] 9% B g5 Yol 5F end-hole 7}EIE1 S 4|
Asta f27HA S B 2000108 $E2 8A17F 5ot
Z913}91 2 arterial sheatht] 2% 3 9}31-& 2|7k 500
e £52 Fqlsld ) SA|7F = =2 o 5= xod Ak Y
_‘,] HoHB ;H.‘.E.un_‘,}_ oF= _Z;X]——!—E.UIJLH_,] 1;},:31/\-1 Zul 7

2 1 =9} Z7)e A Wsrt gldew (Fig. 3), A
A} z_._q./\l Al ulol) A] Had 23 = myxoma-cl] 7V
o] gle] <& A A3ttt A &3] cardiac myxoma+ L
JB7} Hdojxd Y7k EA- o] 9lgleH, oF= iliofemoral ar-
tery 23-€] A A& embolusE 2] A7 A 3]31E &1t




Fig. 2. Echocardiogram reveals well marginated high echoic
mass in the left atrium (), indicating myxoma.

Fig. 3. Follow-up aortogram after urokinase therapy shows no
significant interval change in multiple filling defects in distal
abdominal aorta, both common iliac arteries, and left femoral
artery.

= 7l

3} myxoma2] =7t°o 2 AHE| ).

LA - |

FA SR dloZ = A A oA HolH Y2 em-
bolusell 213t 7Zlo] 7} ol 75-90% & A3+, 1l
Zsto 2= atrial fibrillation, myocardiac infarction,
endocarditis 52 & < ok THAIA A 01] vl 3 A
Aol % F9 AHE AApsks # = 1) ab-
rupt arterial cutoff, 2) poor distal flow, 3) absence of
atherosclerosis 54 5 1, A9 A= A ]
3 AL 2 Fel I wkgo] FX G2 o2 dHA
sich

£ 5

s s |

£ #A7L 34 F94He 2AdS R A2 &
3 N 5E AFgled 4 ddx W 3l7} ¢
A AR 2894 cardiac myxomaZ}t 7= tumor
embolicl] 23+ - H 2 Ay FES A3} o)

EW‘* dlo|ch. upebr] AL x5 HH Wk-gE 3
A o3 AA Yol £371 3lE 75 myxomae] 2§ 43
7548 weds) Bolof s}t

ded Ay
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1. Graof RA, Oljin J, Bartholomew JR, Ruschhaupt WF, Young
JR. Efficacy and safty of intra-arterial local infusion of
streptokinase, urokinase, or tissue plasminogen activator for
peripheral arterial occlusion:a retrospective review. J Vasc
Med Biol 1990;2:310-315

2. McNamara TO, Bomberger RA, Merchant RF. Intra-arterial
urokinase as the initial therapy for acutely ischemic lower
limbs. Circulation 1991 ; 83(suppl 1):106-119

3. Ouriwl K, Shortell CK, Azodo MVU, Guiterrez OH, Marder VJ.
Acute peripheral arterial occlusion:predictor of success in
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Case 17 Urokinase @AL3<EA ¥HE T4 =9

Intracranial Hemorrhage : Complication of Urokinase

Thrombolysis

ZALE - oIx|s - ZEA . 0| £
A e sk 9 Al sk Ab Al ), F39) 2}

24 Al H =

: Urokinase
Thrombolysis, complication
Intracranial hemorrhage

2 31A] /& A}

(4 1A FE DA FE 55 03 55 F A7 w2 stk o]3F 474 popliteal ar-
tery ¥ dorsalis pedis artery2] = H}o] ukx] 2] =] ¢rglry.

. Intracranial hemorrhage, complicated by thrombolysis of obstruction of left common

femoral artery

2] @ zdsol A S 2o 5 5 kA H4 Left common femoral artery2] 27} 2= o] =4

gl
¢} #F Y =AZ5 9 (left internal iliac artery)e] F-HA H-2lof 0.035” %= ZH A} (Terumo, Tokyo, Japan) S £}

= 27} #2= A oH(Fig. 1). A]7]31. 5F Mewissen infusion catheter(Boston Scien-

1

2 3

Fig. 1. Selective left common iliac angiogram shows complete occlusion of left common femoral artery.
Fig. 2. Mewissen infusion catheter is located in occlusion site and thrombolysis is done.

Fig. 3. In non-contrast brain CT, acute hematoma (high density) is observed in left parieto-occipital lobe.



tific Corp., Watertown, USA)ZS 4] H 9o €& =
Urokinase (=41 2}) & El;
mite FH39 S (Fig. 2). A& == 3217} semicom-
atous mental state® W}z Brain CTZ= X|3)&. Brain
CTA left parietooccipital areaol] 12-¢3¢] FA4 F70U)
28o] Har= 9l o™ (Fig. 3), o]F A7 2|7 A cran-
iectomy % " F A AES A

pulsespray method® % 50
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1. Wilfrido RC. Interventional radiology. Baltimore: Williams &
Wilkins, 1997 :769-776 4

2. LeBlang SD, Becker GJ, Benemati JF, et al. Low-dose
urokinase regimen for treatment of lower extremity artery and
graft occlusion :experience in 132 cases. J Vasc Interv Radiol
1992;3:475-483

3. Ouriel K, Shortell CK, DeWeese JA, et al. A comparison of
thrombolytic therapy with operative revascularization. J Vasc
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Case 18
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Obstruction of Middle Cerebral Artery: Thomboljrsis

IS - ZAKS - A= - o] -
A A ukabAd =)

Zod - el o1HE

Z=AIELY : Urokinase
Thombolysis, obstruction
E 4241 /2=
o M7 : o}3) 8214 o] HALET], $3 Brhe) ]z} gl
B, 9] 4.8 FlH AL, A2 Ak 37wk 2]
AR

Z27] 3 Z34 F3 A2¥ FHFHY HAa7e] #
z% (Fig. 1). Urokinase 300,000unit S A}-83F Fof ¥

E4317] glo] B9l (Fig. 2). Al2F A9 ¥ S5 5
urokinase 200,000units & ©] A}-&3F ¥ A 345 7] x| H-9
¥ ol 27k A Ao Ho|u 35, 47 FxFHo] Z 3
Zl5 sl Fig 3, 4]

AMsSY ATz
6F Cordis guiding cothter& ©]4-3}o] FH= 75 o
$] %] A] 7] ¥ micro target infusion catheter% A5}

multihole®] thrombus Wl ¢ x]A|7]A] & & urokinase

237} ehel,

=

B ST 114146l 22 A7 8 Ak -2 Ao

105} unitE normal saline 10ccol] &%t ¥ three way

connectorS %3}o] 1CC lock syringee] =71 &

F913} 12, urokinase 300,000 unit infusion -‘15101] o} g

%93, t}A] urokinase 200,000 unit infusion & F 3 Akl A
£o AnE ny

Gikik

a #

Urokinase®] ¥ &3 &3 o] 32 27} Uk
53] 4417} o]l o] A ellE A} U A2 BojRl
o} AN ES 9% Urokinase®] HF FA|7He
catheter®] ®<oF, F] whlo| wg} @2 zlo]7} gl
pulse spray methodel] ©]3 WlHje] 713 #LS A|7HS B
3L gle], FEF AU ANA ZE AES I e

Fig. 1. Left internal carotid artery
angiogram shows occlusion in the proxi-
mal portion of the middle carebral artery.
Fig. 2. Angiogaphy obtained after pulse
spray thromholysis with 300,000units of
urokinase over 40 minites shows no defi-
nite change.




4
Fig. 3, 4. After additional infusion of 200,000 units of urokinase, angiography shows
near complete recanalization of the middle cerebral artery.

elego) sl

g Lase] PHFo T Y3k ¥ 28 A9 F
A%, catheter T4 A Fo] A4 ¢ slch £ F4 9
A% 127} 30% 59t urokinase infusions &3 &34
oA AlgYste] FHS Lafste] HPe] ANES olE T
glgl o] 52 A7|A edskct
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Bookstein JJ, Karim V. Pulse - spray pharmacomechanical
thrombolysis :update clinical and laboratory observations.
Semin Intervent Radiol 1992;9:174-182

o|&D|, etHS, ZIZ|2l =. Modified pulse-spray methodE 0| &
ot UxHA X2 =, CHEHELEAIMC|SEE] K| 1994 ;30(5) : 835-841



Case 19 <9599 A3 dg NA F4AA=
Percutaneous Aspiration Thromboembolectomy (PAT)

for Popliteal Arterial Thromboembolism

of
ik
pu
b

: Arteries, lower extremities
Arteries, thromboembolism

Percutaneous aspiration thromboembolectomy

= 2| : 564 / A=}
QUAAZ : Z1a}7] AR 25 dhx| 9] T AT
A B o EE SoSuel 34 BATE
A MLA A R =

A F9] AAEA FR2IA4 F35 £9459 T $= ZoE59S HAsle] S5Fr Cobra catheter
A A Mo] B (Fig. 1). o] A #9) 792 =384 (Cook, Bloomington, USA)E o] &3}o], vt A=-5
o] utetE]x] 9fo} o] HAML FAQ AL & 5 3, A © 7 &% A A (Termo Tokyo, Japan)S ¢ %A 7] 1L, ¢7]
A FAAEZT Bz A Eoks e ATl o 4] headhunter catheter(Cook, Bloomington, USA) = v}
) A EATEN g2|3 v ZTEYsx] & Bol3 glrt o] Hand test injections A 3ke] #35 A9 o =5
(Fig. 2). of A o7 F M) FAEgl o), o] AL

1 2 3

Fig. 1. Selective left femoral angiogram shows complete occlusion of the popliteal artery.

Fig. 2. Popliteal artery is recanalized completely after percutaneous aspiration thromboembolectomy.
Fig. 3. Dark reddish blood clot and whitish thromboemboli are aspirated.




A= oA R zods AP 234 96 93 gt
9]3H SEH LR o) 57 Ao] FAF) H= x|
%3] AT Al717] S8t EA 24 X8 Aol 3= 2
E}]ﬂi"“«] AgA H2E E3) 6F Ferguson Guiding
catheter (Cook, Bloomington, USA)S = 4 A A1alko| -.4
AAFIZL 30ce FA 2 244 9 Al siqinh ge
g Awe S Az 2ke slok HAHo] F4ld -4%11
4t3 (Fig. 3), A FYAAEF 2994 94 o
T AT A dFTAe] 2AE YR, ko] o}
de A& ovlsls A B4 ®2ok(luminal ir-
regularity)e] 2o, o]% Bolus® 302U /hre] Urok-
inaseS -1, maintenance dose 2 209+U/4hre] Urok-
% 507tUS] UrokinaseZS 2143 d4 &3
FTE3k

Inases o
ARE W3ty =S

d3t 749 angiographic managementol]= &4 44
A8, FA8H4 3%, atherectomy, 28] % Fxhy 2
=19

ST

E HleFol slov, F4 AlAsE Wy 14"
AL A5 A F3 FHEE o3 RS
o] Zlzo] A AUH A ul4,
2y 2| Fel| glojA] H3te] 2 A= o
UA| et R HAHF) 2o glolA] A L)
L2 AEE ¢ Uxuh A g3 X 8ol 2
B4 FA4&5d o, 183 A9 FE 2L3] YA E
A1717] S5kl A S A EH 7% AL “debulk-

ing” A1 o, ¥4 43 AEF Jo} gl L A A
o, Urokinase®] o] 7} Al o, o TP
FEF A AN NAE A2 W PATIF £ H
5ol "tk PATE o] 23} 71%0] kaksle, X &S 3tx
30 AW 5 e, P Fo] Ao, Apze
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WMPH, Schultze kool LJ. Arterial thrombosis below the ingui-
nal ligament:precutaneous treatement with a thrombosuction
cathter. Radiology 1996 ;198 : 49
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3. Murray JG, Brown AL, Wilkins RA. Percutaneous aspiration
thromboembolectomy : preliminary experience. Clin Radiol
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Fogarty Catheter

ERBE R ARE

F{)%arty FH e S o] £33 T A AAE F
HEA

Complication Secondary to Thrombectomy with the

HTA - AMEl . AE0 - 2AS - HAE - ZAY

: Fogerty catheter, thrombectomy
Catheters and catheterization, complication

E 8554 /A
o

o| AFA7ZH : 32712 left calf paine 542 W4, Tenderness} coldness 51k 704 A brain tumor & 5= F &=

A 2o} wpAlAl A B

ur o
- -

=t
=
Xl £} ™ : Fogarty catheter £ 0|3t &% &M HHE £ gtdZS o2 wWilst peroneal arteriovenous fistula

Femoral angiogramelfA] left superficial femoral ar-
tery®] distal portion®] $HA H Mo FAE I, ZHIHY
of] ©]3] anterior % posterior tibial artery2] =137}
zo3=t}(Fig. 1, 2).

AlEYE R =

Popliteal artery 27} ¥, 3F Fogarty catheter& o] &
slo] AM¥-(femoral artery side)®} 3}%-(tibial artery
side) 2 thrombectomyZ Al3jsladom, 2 & 3=ate] 5

Ao] A=A}

g9 # A angiogramol| 4] peroneal arteriovenous
fistulaz} 7= 9dcH(Fig. 3, 4). Microferret catheter
(Cook, Bloomington, USA)¢} 0.018 inch Gianturco coil
(Cook, Bloomington, USA) 27} & o] 4-3}<] fistula A}, 3}
2o peroneal artery AL AlPsisch Als F
angiogramel A] fistula®= ¥2= %] ¢k9tch(Fig. 5, 6).

b B
19634, Fogartydll ©]3] embolectomy catheter”} 227}

% o]&, Zm 3.2 A=l e] thromboembolic disease] #|

Fig. 1. Left femoral angiogram shows
complete occlusion of the distal
portion of superficial femoral artery.
Notice the innumerable collaterals.
Fig. 2. Distal run-off vessels are seen
at proximal portion of anterior and
posterior tibial artery.
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14 Bl
Fogarty balloon cathetero]t}. 7|7} o7 €3 v
A qbdsle] g Fo] v s Yo} doy o] £4ke) 9
& 9 A7k PHES 2T 5 o 1 AR O,

o) g3t 7177}

5-07%=2 Hixlo] glt}t. Fogarty 7}E|E|S o] 43
thrombectomy ¥ 28 &t peroneal arteriovenous fistula
= AF7HA] 947} BarEe] glen o] FuFe] X8
el = oFz] =7te] 9lot, Acin 52 fistulaZ 4ls)
distal part?] ischemiaz} Als|zlc}ar sl W7 =]
A3l AEE AT AS WAt o) £ FHdAx
fistulael] 23t A=A S G2} coil& 0] 43 F
MA Aez AFHez AF53tgch o Fo8 HL

Fig. 3, 4. Follow-up angiogram after
thrombectomy with the Fogarty cath-
eter demonstrates the peroneal arter-
iovenous fistula.

Fig. 5, 6. After coil embolization, fis-
tula was successfully managed.

peroneal artery”} ankle levelol| 4] tibial artery$} <124 =
T 2B 2 fistulag] AHH-o} SE-E FA]d AR Aok

ek,

1]
Ho
]
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1. Albrechtsson U, Einarsson E, Tylen U. Complications second-
ary to thrombectomy with the Fogerty balloon catheter.
Cardiovasc Intervent Radiol 1981 ;4:14-16

2. Acin F, Benito LD, Guilleuma J, Pajares RG, March JR, Bueno
A. Peroneal arteriovenous fistula as a complication of
above-knee femoropopliteal polytetrafluorethylene graft
thrombectomy with the Fogerty catheter. J Cardiovasc Surg
1996 ;37 :113-11



SR EOEL

Vein Stenosis

Case 21 Vi34 FE520EE o] &3 &3}

Self Expandible Metallic Stent Placement in Subclavian

des - Ay - 282 - 2o - 49d
Aol st oz ek abd 3
Z AICIO] : Subclavian, stenosis or thrombosis
Endoprosthesis
Interventional treatment, stent placement
£ 3:3641/49A
OIAIAZY 22 A A 2E F AR o} AAFHol HE} A FHT FEo] A=) WA o] T TS A
o otsbElglom e At ol el e SAEE FAE Bl AAYHAY 2w QF dHITA LR A8
g} o] 9]l o] AlgHe YA A’ YA e AAks A AU+
oy ArAT :]%f:f}"% 3 A¥ %—% Al f’EfRi—‘:‘Jr, %——/‘LPJ _ﬁﬁ_fé}ﬂli
2rsta Faael @3 ¥9E oS ekstel Yol &
o gH oz oAg ARANFAZL AAslr] st AEA dsteH(Fig. 2). FEI | 2591 0] S 93}
237 2] basilic veing HAFsle] A|fFF A x4 27 10mm Z¢] 86mm Wall stent5 32} F-919] A9+
cephalic vein®] subclavian vein®Z == HI= % 29 o} YR AH 9 AFLon, A& F Al A xS

o) Zhxiaze HHarde] BAE T, FHRIY R AT
Ao zel & Fag & Aok (Fig. 1).

= 0O
F S

A4y H e

MBS g3 F9 A7 ST HA}

(Terumo, Tokyo, Japan)S E3#A]7]3 8mm balloon$

147 F

19

Fig. 1. Left subclavian venogram shows abrupt segmental oc-
clusion of the vein (large arrow) between left subclavian vein
and brachiocephalic vein in the region of first rib junction, and

multiple preferential collaterals (small arrows) are dem-

onstrated.

—480

Soll A G 2sle) AAT FALgde] BB G oH, A%
Aol B A 2 A2 34 ZAHYLE L 5 9
9 t}H(Fig. 3A, B).
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&
A2t Ao g
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L

Fig. 2. Focal stenotic waist is seen just near the brachioc-
ephalic vein(arrow), despite powerful inflation of 8mm angiop-
lasty balloon.
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Fig. 3. A. Wallstent (10 X86mm) is placed across the stenotic lesion after balloon angioplasty.
B. After Wallstent placement, left subcvlavian venogram shows 90% of luminal patency is obtained(arrow), and blood flow is

restored with resolution of collateral flow.

pathic stenosis)®} o} 23k #A7])7F AW £33 §-x], &

5, 222 AR A5G Sl o8 2y o)A
§Ao2 o] 2 4 glnh

Swrg o2 BASHE AT A F2e A vekd 9

olo]ef HIEE = oJAto 2 QI3 AW Wt &4 g8 3
7 AF 2 75 Sl 71032 st F 53 dal
< & 7 gor ¥ gy ¥4 2y ¥ 2 (col-
lateral pathway) 2] = 4~7 o] Yeht= 7|}

oleldt Aol 2L gatH oz g RE 404 o]sle
Al A 223 2R Aol A Bo] Walshe

Ao2 Hof 9}, o2l at BT L o

= o
2} o B AR AR S-F
(strenuous arm activity) S &+ 7397} won] il A1z

&5, e BF o # A5 me A oy
AA5e) PHFE Ao = ook webd Do lie
quality and disability S 32218t off 2329l

g Aoz Y=}

Az ey Fal, AbAe sS4 2
(heparin /wafarin), @4 A%, A La<E, $5-q
A4 203 A9 4% RS 5 4
g 9l

2EHE AAEe F43
g3

£e,

n, .Bi i o

272 o) s F-stz 9
A Ag 2} == HS 233 Fo| = H—o].o
2 7919 A5 Al T HEET T YA
T4 3AE Je 3 itk R Ay ee ~uE 4}
dell A|& 5= glom, o) 3= "r'-ﬂﬂ Aol & H )5l
=3I B 548 Hr1sb] 98l A= = gl
thekgl 28l E tjz}lglel 4] Wall stent= Gianturcot}

%

Palmaz stent 9} v w&}e] =ZH o] wol )3 ZH(resten-
osis) ] 7FsAe] o] +& el = Bl oz
o] FA(dAE 59 HZsht T ) o] Wol s}y @
SR E 2

& SH Y] A= 364 ARIRALE gl Bro) =4
3 galo] glddw A Z Tl B AP}
2okt 2HE X 2 Fo] SRHFL Alebx 2 PR
AT NS AT F glden, FALANAE 24}
o 3AE& Rof, Ao WA ) FslA o) g2l
N R AYen ~HE A= anpzlq)l 27wy
ol2t shAleh

2HE {3 A]= o]% (migration) #} w3 (shortening)
& weiste] 2RES Aulslolo} shul, o 2ol o) A

=2 Hol7k 991 2o} o WES S Ao] frelsiel.
AlE Felle A 34 Frlel v A4 e 23
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1. Lee DH, James DM, Gilbert EB. Venous stent placement as
an adjunct to the staged, multinodal treatment of Paget-
Schroetter syndrome. JVIR 19956 : 565-570

2. Scott O, Trerotola, et al. Interventional radiology in central ve-
nous stenosis and occlusion. Seminars in Interventional Radi-
ology 1994;11(4) : 291-303

3. Laurent MH, Odile F, Jacques GF, Bic JF, et el. Superior vena
cava stent placement:results with the Wallstent endopros-the-
sis. Radiology 1995 ;196 : 353-361
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‘Snare-Loop Technique’= ©]-§3 4
YPAYE 9 2RE 43

Balloon Angioplasty and Stent Insertion Using ‘Snare-Loop
Technique’ in Central Vein Obstruction Related to Hemodialysis

AME - A - AHE - LB - BT
g st o) el o ap st

: Veins, stenosis or obstruction

Veins, transluminal angioplasty

1 554 /&AL
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Fig. 1. Ascending venogram obtained via the venous side of
the A-V fistula shows obstruction of left subclavian vein (ar-
row) with multiple collateral vessels. Internal jugular vein is
also not visualized.

cmbg AR Bx2 8dA FAhstel RHE A

il
ot

& FAS Als] o) il dAdRE Fske

=
i

Al R =

oz=ggAgae  HAxsld  F=AHA(Terumo Co,
Tokyo, Japan) & A 3¢ A¢¢ =2 T 7= = A
st ot 7hEEl o] A9 R B AHAS. HA=5
HzRM7x] AL B o] AFA NS AA}
slo] Amplatz goose neck snare wire(Microvena Corp.
Watertown, MA, USA)2 =3 A E& Fro} HAMY
sjute 2 wive] Uzl ®oke] loopE 435 (Fig. 2).
o] = =] x| 2 o] &3}o] Gensini 7}8| ¥ (Boston Sientific
Co, Watertown, MA, USA) S #| 4 3-9) 49152 T34
=g AE2stgda 94 %¢S 8mm, 10mm, 12mm =7

©] Zx47}eE (Cook, Bloomington, USA) 2 AEH 22

Fig. 2. The guide wire in the basilic vein was snapped using
snare wire.




Fig. 3. 'U-shaped wire loop was formed, and balloon
angioplasty was done.

Fig. 4. Post-angioplasty angiogram shows residual stenosis
and luminal irregularity (arrow) in the innominate vein and
proximal subclavian vein. Collateral flow is still visible.

4217 (Fig. 3). o1 F A& A= 24 % (Fig. 4)ol 4] ¥
W 21954 AT 291 %o A gl o)
Holal o] & B3l AN f3l=l= EFo Koyt
oM 3] B A Fold 9lom Y H 213y AL

Hojx A AP ENo 2 B3 Esltta Yztsie] A
7 10mm, Z°] 8cm®] Memotherm Z &l E(Angiomed,
Kairlsruhe, Germany)& 414} 3. o] % A3 3}t A v 2ol

Hijgeis ey
(Fig. 5)oll 4] A43hel o479 2 729 23dge) &
ko Rl R

U - |

Ao o] T4 ARAHEL S vs) A3/ o)
Aol NS} ET AL 2 EIHE BolX] B ASE
sith o]H *?‘ A" EE 4F8]3HA =l&d), Nazarian 5
(1))l ©]3}H primary assisted 1-year patency rate:= 63
%=, A2l 9117} patency rateell 7}¢ F2 A=
A1 =23t Aol A4 /3 2L 6-month patency rate’}

Fig. 5. Angiogram obtained after stent insertion shows the
disappearance of the residual stenosis and collaterals.

1%2 8 T8t $2 A4S Bylen, gie] 93
4 Het, o o] obA Foko o HYHT) =]
long-term patency & 2.l 7122 =& gith FA3} A
d FAAY AN == g3t g 2"E ARl g
Shoenfeld 2] A7(2) 4] o4 /3t ¥ = 1147} 2
=31 A, 8|7 FHAHo|g L o B-E(22/25)2] 2=l
EZH A5 ER AYES A3 o vl AjlEgen 1
primary patency rate= 177§ d7}2] 23S o 68% %
o} 2 FdlolA AF4-H ‘snareloop’ techniqued FZ &

A FATEAN A Bef = B BaA FA AW
AR AW o) PE B Foll A B E 4R
H FAlol YARE FahshA Rahe Ao f-45p A

49 5 dom(3), & FAA FERAL HuRsS
sty ot ohe 9 YA E3 P2y o4
G ERE R TR ERN S R P

] sto} o] wpje o] 3ldn 4 es I HYee
AP 5 sisdeh
2 1 2 #

1. Nazarian GK, Austin WR, Wegryn SA, Bjarnason H. Venous
recanalization by metallic stents after failure of balloon
angioplasty or surgery:four-year experience. Cardiovasc
Intervent Radiol 1996 ;19:227-233

2. Shoenfeld R, Hermans H, Novick A, Brener B, Cordero P,
Eisenbud D, et al. Stenting of proximal venous obstructions to
maintain hemodialysis access. J Vasc Surg 1994 ;19:538-539

3. Gaines PA, Cumberland DC. Wire-loop technique for
angioplasty of total iliac artery occlusion. Radiology 1988 ;168
:1275-276
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Snare loop'i 3 T4 I &S o] &3
e R L EELEEY
Recanalization of Venous Obstruction by Snare

Loop Method and Balloon Angioplasty

SAX|& - 0| =9
AA NSk o] el s 1 ebak Al ek a A, o] 4] o) 7t Al

Transluminal balloon angioplasty
= Bl Bo ek
HigAlG ]l 0 2 B

W5kt
L Hoys A pxle| DHTEIE Y m

of

S-2)Zs} Aol b sf e} Aol A (superior vena
cava)®] 71]3&} luminal narrowinge] #& =gt ¢ &
Exm 2ol a5l AWl basilic veind FoHE-F
(common femoral vein)S %3 %= innominate veinel
A Al A 2o Eol| A -4 FahE = o] 9o o
S5cm Zo]9] total segmental obstruction®} =% dF=Z
9] venous drainage”} 2= ¢lt} (Fig. 1).

AMsdE ATz

42 7|4 (Urokinase, =41 2}) 30%F =19 & =4 F-4
o] ZFA] Al Zoj|x] A o) 5F Shepherd hook catheter
(Cook, Bloomington, USA) tip2 wedging A]7]3L pulse
spray method 2, 7001 £ 5ot FIA]A A &3 &5 A
%% % venogramolA T R MiLFS Fal

Gt HAFHE & 2X F

: Subclavian vein, central venous obstruction, loop snare

107149 ARE 2 9= F9] swelling™} pitting edema®

slsict.

a8y, 4 AWM AiF = FAE A axil-
lary vein® 2 0.035” f-% #A}(Terumo, Tokyo, Japan)
L E23sigoy FHHEE FHkA] X3l 5T
basilic veinel| 4] goose neck Amplatz snare (Microvena
Co., White bear lake, USA) & femoral accessS 53 §
7 Bl Ealgk fx AAle] EHES A F(Fig
2), pressureS 5o 7 B S WojA 3 95 4
Atk 2 F F=AHAE 0.035 inch exchangeable extra-
stiff wire(Cook, Bloomington, USA)& vl F F41 7}
e S #32 F-9lo 1Az A7 10mme] Ultrathin
balloon dilatation catheter(Boston Scientific Corp.,
Watertown, USA) 2 @A PF =S Azt o, 49
waist A=A & #3435 sl oh(Fig. 3).

A% & obstruction segment T oA =43t press-
ure gradient® 2 mmHg2 =4 =} 7wt 25 &

Fig. 1. Venogram reveals distal right
| subclavian vein obstruction and adjac-
* ent collateral drainage into innominate
| vein.

Fig. 2. The guide wire was trapped
and tightened by the support of snare
from peripheral venous side.




A

Fig. 4. Patent right subclavian vein and irregular wall after
balloon angioplasty was demonstrated on follow-up ven-
ogram.

A SVC+= 2 ¥4 A F o) 4] pressure gradient x}o] 7}
o] AP =S A8k egh)

.

A3 A " 54 FleEEldd o3 FA AW 3oy}
A= 2F 11 -40% A A3} o]= HFE-A Q] central
venous cannulationol] 2]& 2JA}S 2 perivascular fi-
brosis“} endothelial damage 2 A= St}

o]21gt A= A4 += vascular access grafti} fistulad] A
_‘EraoﬂE | & 7(—] ©E blo].x«] Z] i A j_?éob}— Xz 3=
2322 surgical repalr7} 5 = wel x|l
A FA 3 PP 20 E ]S A-HF
a2 7 oloh a2y 2Rl EL ARQ] & 2§ Fo] wl
o] 717} 52 7 Abel| A B izputc) xjo]= gl o) 6
o] 53—=75%, 114l 38—62%, 2:d )| 22—34% 2] M=
B elg o, Ao A FA RIS s AEH

19
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B
Fig. 3. A. Ballooning in right subclavian vein depicts characteristic waist caused by stenosis.
B. Loss of waist during ballooning was acquired.

255 7ol = Fol 3l &2 #2917} predisposing fac-
tor2 2g-3fe] whE A o] AFEE 7 eE § Al
gF-ol §44 o] 9o} AHHAH 2 E8H]-& v A b st
Aubg Q] fistula®} grafte] 7| &&S SFAIA|Z o vlE A
22 AlgF gtk HdA A Azo] 7R ¢
F91e 2, 32 2= 23] 5SS g 0, 84 &
Al=tilatet, mdlE G s TRl AT 9= A
Aol st}

Shoenfeld 52 3 HFA1-& vk 199 9] central vein
obstruction¥2}ol| 4] self-expandable®?} balloon expand-
able stainless steel stentS A]3)&}o] 68% ¢} 93%2] A
7(}-1-] o]x],;ﬂ 7~A1 =] uu,] 7]].,_3_. E.,L_E]—‘Bi_l_ Bhatia =
< 23] T4 AHYET AR S 1 10% v]ute)
1d 7EEo]2l 2} self-expandable rigid¢} balloon ex-
pandable flexible stent& A| 33t A% 234 A&7}
6—1270 F<t vl w3}kl & o 2o]7} 93-S Husigr)

2 FeldAe FA dRA Y A =] Sl
Al AAA | 717k Fell g zho] gl FHHIE Y By
A7 A Ao Lol3HA] ¥ fr= HAwt T3 A

¥ &2+l wig|H oA snare loop2 o] 43} FEHALE
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L2 loop snare & o] &3] H 3 oA o] EA 9] A
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1. Schwab SJ, Quarles LD, Middleton JP, Cohan RH, Saeed M,
Dennis VW. Hemodialysis-associated subclavian vein sten-
osis. Kidney Int. 1988;33:1156-9

2. Manfred K, Friedrich WW, Roland D, Michael NW, Johannes L.
Percutaneous Transluminal Angioplasty (PTA) of Hemodial-
ysis Fistulas. 1997 ;14:39-47

3. Shoenfeld R. Hermans H, Novick A. et al. Stenting of proximal
venous obstructions to maintain hemodialysis access. J. of
Vascular Surgery, 1994 ;19(3) : 532-8
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Migration of Hanaro Stent in Subclavian vein

2 82 o
FEE LT DR A SE

ol Y| B4 32 LHES] o]

: Angiography, complications

Veins, stenosis and obstructions

Veins, grafts and prostheses

Venography
L 724] / A=}

ol AbA 74 : 1014 A valvular heart disease® &R 7o) glom BtgAFAd o2

2ap) ol FEAEH] 2lo] U T

: Left subclavian vein stenosis

Y FAAEE Poled T 3
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rﬂ, ox

u zed ol A Al Fobal #3 2
o] 22 (Fig. 1).

=3t th(Fig. 2). A=) F 3xl= S 9] T84 FR
o] okz} 7radtgd ot 7| dl ol PIX|A] F3llon 25F 2
g FHE] 24N 2uEL o]FE A% AU

E7} $1x3tar 9l= Zo] #Fel= o snare techinique
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AlEdY A R

LR
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FZHFstd e 29 §=H AHTerumo, Tokyo,
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o2 <l ol A= Al e slglontAldl S Al 2] RIS
A Aol Ao stdch(Fig. 3). Ak 2550l 53tal o
Al &% 295 FHol A Ak
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catheter (Boston Scientific, MA, USA) & &AA|Z 2}
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Glanz S, Gordon DH, Lipkowitz GS, et al. Axillary and
subclavian vein stenosis:percutaneous angioplasty. Radi-
ology 1988;168:371-373

Antonucci F, Salomonowitz E, stuckmann G, et al. Placement
of venous stents:clinical experience with a self-expanding
prosthesis. Radiology 1992 ;183 :493-497

Entwisle KG, Watkinson F, Reidy J. Case report:migration
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the treatment of malignant superior vena cava stenosis. Clini-
cal Radiol 1996 ;51 :59-595
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Stenting in Malignant SVC Stenosis
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: SVC syndrome by recurrent tumor invasion of SVC
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Fig. 2. A. Preliminary SVCgram revealed near-total obstruction of SVC with prominent collateral vessels along azygos-
hemiazygos system.
B. Subsequent 10mm Wallstent insertion was done after 10mm balloon dilatation.
C. Further 12mm balloon angioplasty was done within the stent.

D. Postprocedure SVCgram showed good contrast flow through dilated segment.

Initial contrast enhanced thoracic CT scan showed
mediastinal infiltrating mass obliterating SVC, and contrast
filled collateral vessels and dilated azygos vein.
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Fig. 4. A. Follow up SVCgram showed total obstruction of
SVC and thrombus like filling defect in right internal jugular
vein with collateral vessels.

B. After 12mm balloon angioplasty, rather good contrast flow
could be noted.

A A w 2o Ak stent H| A3 A MY e FAo| T
E=313 SAYRA IS Adste] ATl 75
(Fig. 4). 22\t 174 F o}A] 2 CTA AL
stent2} S4-08 o] t}A] B9l 2w (Fig. 5) o] o]4+e]
TAZRA Y2 A=A @t

AN=dH R 2=

= e AAF s g G SR ES
3}0:] F24-o] slti-S gl guiding wireZ & 24
92 Eabsto] Aol g 23 & Al A slck WAwe) 4
S 34213} 10mm balloon catheter(Meditech, Wat-

ertown, USA) 2 d A3 <% X3 F 10mm X68mm Wal-

Fig. 3. A. Follow up SVCgram
revealed complete obstruction at su-
perior portion of SVC. More prominent
collateral vessels were noted.

B. 12mm balloon angioplasty was
done.

C. Postprocedure SVCgram showed
patent stent with good contrast flow.

tumor

revealed enlarged
encroaching stent inserted SVC. The lumen of stent was com-
pletely obliterated.

Fig. 5. Follow up CT scan

Istent (Schneider, Buelach, Switzerland)Z& 4}s]&lich
©]oJ4] 12mm balloon catheter(Meditech, Watertown,
USA) 2 x| RS Alaslsdc) AglLA] A3k
TAEAAHES 29X 12mm balloon catheterS o] &3}

sk,

U -

l 4 3% 3—4%0°0 A sste A
2 Ex AP 8] ANAYSZFF(SVC syn-
drome)o] A3} stent Al&o] 7H A Al x5
olg}x B 531 glct 12y} stent] A} = 31]‘—‘1°]
7HE £ g Solt). Stent 2] 3 Ao H Mol F

H, o]2kAql FA ¥
y



Qe 2 Mzt=l 3w gl o stent? strut Alo] & A}e}5o 7}
FoF2 stent9] W¥]3}(endothelialization) S w3l =)
Hzke] dalo] "ok wetr] Fofo] A AU = 2
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Recanalization of Hemodialysis Fistula with Balloon

Angioplasty
HEM . EHT - FUHSF - FoUR
At st o b 3t A A | Al Akl 2}

ZAIEh0] @ Dialysis, shunt
Angioplasty

Z & 644 /FA}

o

Bluemax balloon catheter (Boston Scientific, Watertow-

2191%-2] cephalic veinS 18 G angiocath catheter 2 n, USA)ZE cephalic veine] 32} 9ol 927 £ bal-
Aaketa st S48 7 E AFEel ZF3 200mmHg  loon®] waistingo] Ho)%| 98 wj7tx] B PSS A9
2 7R F 233 FAYFE 2t 99 F cephalic z‘s}Oﬂu}(Fig. 2). T}A] guide wireS F-A =) —‘?—z}-rﬂsx g
veinzh S FEeAo) A Y] BAH(Fig. 1). T 5 $¥& E3aA 22EAYe] M7 F £ 3
=9 7-9] cephalic veind} FA] Aol = o]Ato] Q1SS & gH-2 = A A 4mm, Zo] 2cm] balloon catheter 2 33

f‘l

o

A AyES Adstdrh(Fig. 3). RYYE 9 F49F
23 &l A G2 919 o] AAstsllon AAT Y
Al = 7o 348 BArh(Fig. 4).

+29]5-2] cephalic vein¥ micropuncture set(Cook, 5
Bloomington, USA) 2 *2}&F ¥ 6F sheathZ 43lslsd 4 &
t}. 0.035¢] %] guide wire(Terumo, Tokyo, Japan)Z 3 2+ 7] wbad AR S SxlE A1Ro]Al S 3hx] 9L AL
o2 EHA|7|2L o] & E3}e] AA 6mm, ZAo] 4eme)

Fig. 2. Angioplasty was performed in distal portion of cephal-
ic vein with balloon catheter of 6mm in diameter and 4cm in

Fig. 1. Fistulogram shows stenosis in distal portion of  |oqth On spot radiograph, there were two waistings(arrow-
cephalic vein (arrowheads) and anastomotic site (arrow). heads).
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Fig. 3. Second angioplasty was done at the anastomotic site
with balloon catheter of 4mm in diameter and 2cm in length.
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Fig. 4. On fistulogram after angioplasty, full patency of
cephalic vein and ananstomotic site is restored.

Balloon catheter= th7} 27 6mm, Z o] 2cm<] 7S ©]
23t 27 8mm o]Ae] A2 3 HAd& deAd 3
o v 2 ytc}. Subintimal fibrosisel] 23+ §3e] =
A% AR Y S A ubgEhx] 2ded o] B¢ 10714 o]
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Case 27 ZALA&Ed A RIS ol 433 N 74 &
AW Az A2 ANE
Recanalization of Hemodialysis Graft with Thrombolysis and
Balloon Angioplasty
HEM . FOIS - £HF - FUS

Ao shar o) Tl 8 AP A2 4 Rl ebababad 3

Z At : Dialysis, shunt
Graft, thrombolysis
Graft, angioplasty

= &l : 674] / 3=}

o

g7k EHAACh A7l guide wire® e}

dasA crisscross technique®. 2 2 F=2] =k sidehole®] &

ZAal  o|AHe] F=ZS micropuncture needle 5F Shower infusion catheter(Sooho Medi-tech, Seoul,
(Cook, Bloomington, USA) & &% wiut 2 2}gk % hair Korea)= sidehole®] 3)= 5217} 10cm Zo]al 722 A9
wireZ E3}A]7] & 6F sheathS )3l AJa)3t B9 = sheath® F3] 53] o] el 15ecm #o]e] 7L

Zxod%o A FHo| 2% o)A AA(Fig. 1)¢} ba-
silic vein®] A% BA(Fig. 2)o &= % A7} ¥sl. 1
B} 29 Re] FA A= o]Ate] Gl

Al H 2=

Guide wire (Terumo, Tokyo, Japan)E- basilic vein2
2 E32)7] 7 A4 8mm, Z2°] 4cm®] Blue max balloon
catheter (Boston Scientific, Watertown, USA)E- basilic
vein?] & Eolo XA FRAFES AW7 F
(Fig. 3) o]A1H o] A= =L o] -] A} wiea} & Wy

o2 Hx}3}e] 6F sheathS 4313l guide wireE 83

Fig. 2. Venogram obtained at the level of humerus shows
long segment of stenosis in basilic vein (arrowheads).

Eomm/4cm

Fig. 1. Fistulogram shows thrombotic occlusion in entire seg- Fig. 3. Balloon angioplasty is performed at the level of basilic
ment of hemodialysis graft(arrowheads). vein with 8mm balloon catheter.




Fig. 4. Two Shower catheters are located in hemodialysis
graft in crisscross fashion(arrows).

6

Fig. 5. Balloon angioplasty is performed in graft with 6mm
balloon catheter.

7

Fig. 6 & 7. After the procedures, fistulogram shows patent lumen and normalized flow of graft (Fig. 6) and basilic vein (Fig. 7,

arrows).

M5 sheathE Fal AW Zo] A7 = 2 200,000
[U¢] urokinase& pulse spray method 2 A = =oj] ] 3E]
JEAIZIHA Fstdrh(Fig. 4). 1 F A& fistul-
ogramel A o)Al o] FE Yol 9l 92 Belatm 4
74 6mm, Z°] 4cm2] balloon catheter 2 o] 2] 31 o] =
ANFEH FHZo2 IRHYES A5t (Fig. 5).
L2593 oA AT} F3HH-¢) A= balloons 27]9F
22 AR Al A oA HZ o 2 A HAo] Euy
W2 =2 oA stk @84 38<% 39 fistulogram
o 4] basilic veinz} o] Ho] /| =gl o v & B} = J AFs)
HcH(Fig. 6, 7). Al& F vl 2 sheathS E38lo] A=A
= A& 5 qlgdc)

dY T8 9)3F polytetrafluoroehtylene (PTFE) %
A Fo] NEEE 1) 55-75% A Eoln HF AL 7]
A= 23 v|ke 2 el gk o)A o] v RS o

7l& 912> A== E 29| neointimal hyperplasiaol] 2]
¥ 9243} o)o] W o4 e B WAl 714 B
BAFA A 2, 3o A FAL Sz o) 7]

s TAL v WA 270 WA= olell wha} o] Al o)
842 214 38}e] urokinaseel] ¥h-g-o] Eu}. wpaba] o)) 3t
AN FEALe] oAl 7% 2 ZH o2 urok-

A
1

inase®] oFe}std] Fstol 7l wgh-S o] &3 pulse-

spray method”} de] o] 85w glom Hrylxlo g &z}
ool FANFEE A gstE Aol A o|n £&A A
£} vl wsto] 4B e G2 8o] vk
olAHe] K227} == Fo|t A3 o)) o] 3}
-9 2] =S balloon catheterE o] &3 w3 =1 o]
Aol Ao S A RE A gfeS AP} T=
= WA Aled A5 35k Fo) o)A el g4l5o] A
AFF-flell 2¥ & doa 59k A L% F o)A 9
Wite] BFE3 NES 2y A
Forgarty embolectomy catheter S A}-£3}o o]A]s uj
4 BUE PARos Sefuch oJoit 142 U2 A4
< H#F scanoll A 59% H =7} oFA L Holx|uk o)A}
FB,ii TS e = A E 5% 2 B0 o}k Ao}
dd&e] ot Al ME A A XA = glom
2 7217} 2

i

4% balloon catheteri}

X = |
= il =

o

1. Valji K, Bookstein JJ, Roberts AC, Davis GB. Pharmacomec-
hanical thrombolysis and angioplasty in the management of
clotted hemodialysis grafts:early and late clinical results.
Radiology 1991 ;178 :243-247

2. Swan TL, Smyth SH, Ruffenach SJ, et al. Pulmonary embolism
following hemodialysis access thrombolysis/thrombectomy.
JVIR 1995 ;6 :683-686

3. Baum S, Pentecost MJ. Abram'’s angiography. 4th ed. Boston :
Little, Brown and Co., 1997 :726-742
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Severe Stenosis of Arterio —Venous Shunt for Dialysis:

Balloon Angioplasty

BIie - ZME - MY AR - Mok - ZNY - U225 - UHA
el oje] a3 AE A A s

=

}s

o=

: Arterovenous shunt, stenosis

Arterovenous shunt, angioplasty

534 /97
6 9d W T4

EAgw ot A]&-S gk 26 €7 £t =8 $4F 71 glo] £ W1

Y
o

Aol A AlRE 2k 3 A F A 59 Y544 A9 d2te dA AF
3 av}glo] o] et F A F-4d
FA3H(Fig. 1). Aol EsAIE 7
zo3 Al A AlZE FERA7] AAH
(Fig. 2) A2 Fo W8z ANR9NE BRI}

2} 7-9)of) Mg CuffE & F ¥ & £ F
ﬂ}qgﬂzd~
}Z} % 6F sheath &
FAR] .,477}74 A1 ?sg/x] 7] ¥ Terumo guide wire

e o} qbniel chi] Fobd B o §

mm X 20mm =45 A&t

A] B 3}3L hepain 3000unit &

37 Bernstein catheter=-

1

70—80%,

Fig. 2. Terumo guide wire was passed through venous sten-
Zo)| Al 7FA] FE I AFE . otic portion.

Fig. 1. Left forearm dopplergram shows high pitch and Fig. 3. After angioplasty with 6mm balloon, angiography

narrowed pulse (post stenotic site).

shows patent vessel.



24 50% o]3}2 graft 2 NE& 6704l 65%, 1do) 37
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dHded =" Thrombectomy, revision, graft=
Al 3te A We] glovt o £Ed 5 gl 5
3= A gse A doenz Zaele P
Hol| A AIA o2 g8l wlo] Frlste FAo)t)h
53] 2ol = graft 4 ¢l 7-$- pulsed-spray pharmaco-
mechanical method= A7 o] A Ho] L= o], A3
o) W% =2 ISl Ao S8F ZA A BHL
A& dHxodso] 753 AHo] U WS mAndal x4
Enpyolcl.
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. Bookstein  Fellmuth, Roberts A, et al. Pulsed-spray

pharmacomechanical thrombolysis : preliminary clinical
results. AJR 1989;52:1097-1100
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B! tg,\mqq gaﬂ@t 199549 15 40-41

. Becker GJ. Katzen BT, Dake MD. Non coronay angioplasty.

Radiology 1989;170:921-940
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AR RE
Balloon Angioplasty for Multiple Stenoses of Artificial
Hemodialysis Graft
Jlgie - I|Y - 287 - dRE - $39
AgFehy d Ak AA 2

AlCHO] : Dialysis, shunts

of
D

Grafts, stenosis
Grafts, interventional procedure
Veins, transluminal angioplasty

= 3694 /A
o|AtAZ 1A AlRAZoR 1Y A AT dx 3 o]l % whe at2 A T dialysis shunt2 7]

sl st

5 3Ao] o= Hek.

x| tt o : Malfunction of hemodialysis graft

=

B (Fig. 1A), A& #3 ¥ (Fig. 1B) % =98 A4, o

AFAT -
b B fn s | o} = (Fig. 1C) Soll th2A & 2he] AU )
Dialysis graft angiogram(fistulogram)’ &%= 1 BL o} 3cm Zolo BT A4S HA, e A

A B
Fig. 1. Angiogram of left brachiobasilic U-loop PTFE graft.
A. Focal stenosis at arterial anastomotic site is demonstrated

(arrow).

B. Irregular, severe stenosis is noted at venous anastomotic
site (arrowheads).

C. Focal stenosis is noted at the axillary vein (open arrow) and
some collateral vessels are seen.




A B
Fig. 2. Follow-up angiogram after balloon angioplasty.
A. The stenosis at arterial anastomotic site is nearly corrected(arrow).

B. Residual stenosis is still noted at venous anastomotic site (arrowheads) and basilic vein(arrow). However, hemodynamic flow
is significantly restored.

C. The stenosis at axillary vein is dilated (open arrow) and collateral flow decreases.

Mg A=

21 G micropuncture needle(Cook, Bloomington, USA)
S Abgsto] B 9 g BV Fale] Az Aol
& 77t 23 H, 6F micropuncture sheath(Cook)=
~?W4&%%£%JT4THAMVHMV1guzdg
= Al A2 gset 1112 34

AHg-stel 7,

Z3 A

Aok, AE)E %“l,‘ L5 =

N

(Hexabrix,

Fig. 3. Axillary venogram in
another patient with right rad-
iocephalic arteriovenous fistula
shows pseudo-obstruction.

A. With the arm adducted, the
axillary vein appears stenotic
(arrows).

B. After abduction of the arm,
venogram reveals patent axil-
lary vein.

AE AFAIA o= Holl & .; A cuffg a5
7] Bk ojalo & °Jtﬂr?5} WS AFEEtch E %
=o°l ti3le] 6mm FA17}E) E1(Meadox Surgimed, Den-
mark)E AFE3}e] 12—-167|¢t2 2 302 —187F T4 &
BAEL 23] o4 WA NSk A& F S 13}
TUT o s F 2P&L APl A|& M &4

7 vt AlE F 7R H FA §lo] FAL W

o} &3 glch
A - |

A AR SRt A A7) 7k A FA S A= A}
7} 83 == 9z Z"é3’,—}(Polytetrafluroethylene PR
)= AHE3le] FANFE qtEojof gt} EAWEZ o
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