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Endovascular Treatment of Varicose Veins

1. Epidemiology

ZAYo] Q1= Varicose veinS HAl 2] oF 10~15%, %14
9] oF 20~25% N Al WA Bk 1§ 5t A3k o2 A 3R}
o F 2/3001 4 20tol o]w) UERL] ARSI o Z}o)lA

AT &t T 9] YAl §AF 490 H|RE 8AI7E o]
A A A dBt= - 59 predisposing factor”?F Q1T

2, Pathophysiology

et Hele] s = oFAMA = =1t
oiek 2714 7Hdo] 7Hd AlEA Al RolEo] Alal 9l
o}, A WA= primary venous valvular incom

petence®|™ oo ]3| deep vein oA superficial

o gAY

vein2. 29 venous reflux 7} ¥A3}4] varicose vein
o] WARttk= Aojrh, ey HAE competent
valveoll A B3} = varicose vein SAFEE QJo] A
valvular incompetenceRt 2= Agsty| Latsh £
£50] ATt o9 vein—wall weakness o] A7
=t o]i= vein wall composition®lA primary
defectoll 3l vein walle] contractility S AHAskal
ol wg} pathological dilatation®] ¥+ #Alo]gkal
Arg skl

PAFSAL- varicose veindt 7| e ©R 3=
312 9] pain, fatigue, discomfort®} heavinesss =

Uhetie} AL velE So] gelW F4o] dadtt

2011 o Srel Bl MY ol stel X| 185

3. Anatomy
the]ol+= deep fascia®t superficial fascia 7} §10]
= AAZE Hr

deep veinI| superficial vein&
Deep fasciae <+
TEPE A WSt B2 gEE FAAA AHES
do] &Y=l $8%% T
fascias= Camper s fascia, Scarpa’ s fascia 2] 2702
208 FLAEY saphenous veind AL QloL}t 1
EAES AL A Gk whebA AW o] gieo] &
oA GSVHETH= 7L #A5°] MA oy -7t &

5| B AHA Y] Etwe AWRE FASH Hrh

st Superficial

3

1) Deep Vein

Deep fascia® #Ao{Ql= AW on 42 HJHFFO
85~90%5 HHor HEY Hlls 8 F=ojt),
Anterior tibial vein® anterior compartments,
posterior tibial vein< posterior compartmentE,
peroneal vein< lateral compartment?] 85E vlj&3st
t}, o]E52 popliteal fossa SPOIA EFEo] popliteal
vein®| %l femur FEol4 superficial femoral vein
o] =1 proximal femoral triangle?l 4 deep femoral

vein ¥} $+5319) common femoral vein ©] Et},

2) Superficial Vein

Deep fascia HPZ&o| §JAst= HAWER 374 Great



saphenous vein(GSV),
vein(SSV),
(LSVS, Albanese venous syslem)©] SIt}.
T 2L =59 2o FEpte] Q7] waRol AR
o WSt = A solv A Fot & A7IA Hok

GSV-2 medial malleolus ¥&-& At A7}Fo)et 3]
G20l Y& whef 33te] inguinal ligamenl
3cm P4 saphenous femoral junclion(SFJ)&
Y9z A CFVeR Rttt SRIol= AR5 2ot
4 valve 7F Qo diEE lem ol st Ei=
= 9] wero] © EA R

SSVe malleolus ¥ & & A
gaslrocnemius head Abo|2 #7}o]e] FUAS et
poplileal fossa7tA] Fasct SSV-E- oF 57%0f A+=
popliteal vein¥} EF8tA| 0 B} & o7 Fafs|o]
gAY oF 15%0) A=
inlersaphenous vein® 3148 Lhe vein of
Giacominis 3t GSVeR FH HF3/| = 3=

5 deep vein¥} 9| FFFH = vf¢- vhFsict
759 9] ofef = 814

Small saphenous

lateral subdermic venous syslem

A

kg

lateral

s

femoral veind}

Albanese venous syslem-=-

o 95g webd BESHE A WHo Huge)t
Huge] 5L 5 AReA SRR A st

lateral thigh perforalor® F+5%9 ¢ perforaling
vein(PV)o.& s2t}, fjf& 32 ojdolA burning
59 FAZFALE HHE =

S8 Holn ¥ 942

= & lelangieclasia,
venuleclasia FEje] A

3 Fupe] 2 REY,

3) Perforating Vein

PVE deep fascia® ¥ 1l superficial venous
syslem¥} deep venous syslem< AZA3= 1~2mm
o] A4 o] Auh o g wulto] 9lo] AAFRE wlolFr} PV
o Sl AL Bom WE BhA 9] AT B
of @ol Exaf Sirt,

4, Diagnosis
oy ofshal vkl

1l

Varicose vein®] XS e
2% JPsoiA e AR $AL 24 elas 4e

ol =248 0I5t varicose veinde] HIAL FH

T =

r
rulo

1l

olstE Flo] F231t} Duplex USE superficial vein

L uef AAEe = GARE 4= Q1AL color Dopplerd

A w2 4o gFHE Frol FRIskal deep vein
thrombosis & AFAW o] HM §75 elst= 2

perforalor insufficiency -5, 3l&#3Hd Hol W 7

3171 9lsted

AL A

r
sv

W'E varicose vein9
Duplex US @A A135HA .,

SFIY GSVe A=5 271 ffsfirl= dojal Aol
A Fol]E AR FolBTht FowA HAbsH= W
T & A4 Valsalva maneuver® 3tEE 3t
Yol qlrh, S FAelAl color DopplerdAbe 1
Z ol A&E = 7 HAQl Zom wudit)

35 Fod Qe GsVERE
w7 A A S S8k GSVUR-e] A% f

F 5 92 varicose wein®] GSV
O EAJe A 7197k A Q1A of ™ Fofeu} a Ao
A deep vein¥} perforaling vein®] 7|54 o] o]
SHE A=A ol i FARETE SSVE HAE A
GSVIF 7 o, shAl 9] B PV AARBH & &
Q- AFA AALo)
A g7 PVel €QI9l 447t e E R gl el PV
0] ZA HARsto] oF gtk PVE] HAboll= ST, A
o] ojaro] 98ty WE A o] 4mmo]Arel Ao 7

of gpio] Si5E BNk ek,

7Hs8EA BF AE varicose vein®l

5. Endovascular Treatment Options
for Varicose Veins

7|1H A 2 incompelenl sapheneous vein®| ¢Jgt
varicose vein 4= secondary symplom®] 74-$-oll+=
incompelenl saphenous vein XA|E AASA Y 1
pomel BHel §US AU AS ARe| AL
= o} A oloh e 2rAd dUs Al
A

4 A & 9 (sclerolherapy or

Al3Ske varicose veind AT

ambulatlory
phlebectlomy) &
ArsiA e,
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FAol = 42& = A saphenous veing A|AsHAY
liga Liondh= W& AFESHY ouh A oo
AEo] =3l A 7|7ko] Arhehe Ay ol EA=
PeE A9 astA] ghom AIE FE5o] A
o2 AL endovascular lrealmenl WS o] A
3tal Qlth, Endovascular lrealmenl oplionsS 2+
3 A 22 Scleroltherapy, Radiofrequency
Ablalion, Endovenous Laser Trealmenl(EVLT) 5

o gom wE el Al%o] 7Hsstet,

1) Sclerotherapy
Sclerosanl@f& foreign bodyE Ay Fo=z
syringe jecliong &3l vessel lumentfol ¢ &
vesselt o]l thrombosis®} fibrosisE k7|3l Al&0]
t}. Sclerosanl= - thgFsith A AAH o=
Sodium Telradecyl Sulfale(STS)?} Polidocanol®]
fjaEgo 2 AMEE AL Qlth Sclerosanl”t vesselt el
ZFo] HH endolhelial damageE ¥27]7] FHaL o]
s

subendothelial cdlagen® exposured oF7| 3},

endolhelial layer® deslruclion<

Exposure®¥ subendothelial collagen <

platelel
aggregalion¥ coagualion® inlrinsic palhway&

7

o} o
==

venous ablation Z37F LERYA| o},
Sclerolherapy+ incompelenl saphenous vein®]

214 #9439 saphenous ablalion® 3l A7

= FAN Rl of Aol 57%0) gt A=

44 = RF ablalion®]Y} Laser ablalion& &

aclivalionA|#A A] endofibrosisS

incompelenl saphenous veing A& % remnanl
varicosilies®|t} non—saphenous varicosilies® #|
2ok dlo] ASET. webd, AMAO R 4mmoldt
9] &2 varicose veing A &3dh= do] AMEHTE H
2802 = sderosanl® inlra—arlerial injeclion®
2 9J9t I A}, hemosiderin A Zre| 2%k skin
pigmenlalion, Lhrombo phlebilis 5°] SItt.
Z|2o&= sclerosanlo) airES mixste] foamBAE|=
5 0] A F¢3l= foam sclerolherapy”’l @o] AMHE-
a3 ek o]H gt foam- vessel oAl blood & U

ol sderosanl®}t vessel wallilo]9] HEHL 43

o
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i, sclerosanl® wash-ould =59 ¢
vasospasme ©F7]|3}9] sclerosanl® E7& ¢ &8

% glet.

2) Radiofrequency Ablation

RF Closure + bipolar eleclrode& AME-3to] A=
o 85T, F7 lmm, Z¢] 6~8mm?] UFF| A< 1
£ 95 F/dst= 2122 endotheliumo] W] F 3L
media®} inlramural collagen® WA ¢4 heal-
induced collagen conlrmaclion®] WAYste] Aol 4=
Zo] dojitt}, ESF vasa vasorum ingrowlhE 42
7 fibroblast & U3 74 collagen hyperplasia®
bste] o] FAAI AL oS HE

Wl HAst HHL AH BFHAL Bt A5

e

3|87 = 25 7PA2u) Wk RFE Closure?]
= AL $ste] S ok Ao] ofyg) Huiy

Alg W2 incompelenl GSVE #5 Zshy 4
oAl punclure®- RF calheler® saphenofemoral
junclion® 1~2cm 3t ¢Xs & pull-back
lechnique2 F3ll AA3] ol F7|HA E3Eet vein
2 catheler7} 5% AR & removedtE Z ol
Calheler inserlion®- ablalion Al&3}7] Ao HI=
Allumescenl local anesthesia W& 53l =4 o}
F &7 9 saphenous vein® compressions U.2.7]
3, 3 229 thermal damage® &0l 89& 2
L5 shojof gt}

A& 13 & =Z2HPANA acule occlusion rale
= 96~98%°1 670 - °F 7.2%14 GSV7F AANE
Hlem 1d3 29 ol 10~13.2%9 ANEES
BTk EVITS v7kA] & RF abla lion Qo] 3
|9l AR FoupE g AgR 7 7kse A
o] g},

Complication® 2+ 5% nerve©] Lhermal

i

damageE &l we} WA SH= paresthesia, skin
dew 19

thrombophlebilis, erylhema, ecchymosis 1l

=

burn, hyperesthesia % ]



=7 deep vein Lhrombosis? EAIE 4= Qo).

3) Endovenous Laser Treatment

Laser= RF9=
= Zlo] oYz} laser fiber?) Lipo]
= perforatlo ng Yo7 1o wef F2He (thermal
°7]19, laserd] 3 A2E o] 7t
gl o %—’FQE“;H BedE dolAA HW sleam
bubbleZ ®/d3t=d ] sleam bubbleE°] U X]7}
A3 GA o= ol dou A & Agsta
AMA e 2 Wiy o] H&4kE Thete] A HA
< Aolth, 810nm, 940nm, 980nm,
1064nm, 1320nm, 1470nm%2} thefgt 549 laser

ARG 4 glem upel whE A £ Zpol7t ¢l

om 19 & HAA 87.9~100%2] saphenous

occlusiong Rt}

2] vein® conlraclion 42.7]

=2 venous wall

damages

TALF

b7 5=

Ale We RF9 $-ASY RFAYE manual
compression®|Y wrapping5°] & I3l pace-

maker7b Qe BAPo|A = AR
et FAo & Laserd pull-back lime®] RFET}
wero}l o) A2 RF calheler®] 7= Qi3
pull-back lime?] X}o]i= §loj i),

Complicalion®™ RF ablalion® At ablalion

oItk el

H saphenous veinF®H 2 bruisett ecchymosist

RHI=7FE

6. M= ¥ o7

AuW=9] endovascular lrealmenl= EYIF H$-
7} ofY LA &= OPD based trealmenl® 3= 212 €
1o 2 3t} 8 Qo) we} Conscious sedalion
it g He R & Jr oy} Alwo] £y
T $REO] Hlol = ke Him U AEE A
e 3]’“% RBE 15~43 7170 52t 28

45t

il
O
o
sl

L

t}, A|<% saphenous vein®

Doppler Ullrasound® B718tH compression®] ¥
A o blood flow7} itk A& BHelgh},
PO o5 B Als Al BE 845 v 4
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7. The Role of Interventional

Radiologists

1) OPD based treatment

Inlervenlional managemenl’} 7FXIL Q&= 71
F29 9 £ Pt g MED gRaTHE

i
ﬁ’,
H

o] o] chronic venous insufficiency 22}
T W Eg WS web) "t by e, £
Endovascular (realmenl® A]3§3}= RF ablalion,
EVLT ¢} sclerotherapy % dxlAo & Ql¢lo] dg
glo] Ale Sk BYe 4 glrhe Zlojt), ofo& vt
EA Zgoldel B 270] Ad ATHE A o,
JAE

3145 £90]aL, perforalion®|tt pains 2

27lo] wh=sd o=

Punclure
complicalion &o{of gt
2gue} BRRYE AN FAT 5 s
Inlervenlional Radiologisl oF W= 7} X7 gt

o Afgoleh = g WelET)
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Fig. 1. A, 48—year —old woman with varicose veins in the left lower extremity.

A. Left lower extremity with prominent varicose veins due to reflux in the saphenofemoral junction and incom petent
great saphenous vein.
B. Marked improvement in the appearance of varicose veins at the 3—month follow—up after endovenous foam
scleroth erapy followed by endovenous 980—nm laser ablation of the incompetent great saphenous ven.
Fig. 2, A, 47—year—old woman with varicose ven in left posterior calf,
A, Left posterior calt’ with prominent varicose veins due to the reflux in saphenopopliteal junction and incompetent
small saphenous vein,

B. Marked improvement in the appearance of varicose veins at the 3—year follow —up after endovenous 980 nm laser
ablation of the incompetent small saphenous vein.
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TR YR B X=X B2 YA landing
zones =E17] Hoto] AT =795 b

Endovascular thoracic aortic aneurysm repair with celiac trunk embolization to expand
short distal landing zone

@ FHH A7t 4] 30mmx80mm Zenith TX2 A8lE 18}
thoracic aortic aneurysm, stent-graft, celiac =55 AYUsATHFig. 2C). dFU 5 AT CTA

i=]
trunk embolization A F5HE e &ds] gelal @HeR Ze
&

484/ A
® NEFTE U U=
& g2 259 frEsto] 5 I s XS TFr
A7 XA 013 FEaIEgEW Sl 2] dbA vascular sheath (ST. Jude. Medical, Minnelonka,
H, FEE AFEHTEBABREGSCTANA 29 USAE ISR stieizdes AWste] 5
B gnsse) A on gy Fugsh b o) 9IAE RIS U9 landing zoned]
A", (547 3.4cm, 0] 6.2cm). 69A A2 A oof TR 2deS AT g0
o] Wgo] glow AzSuloa AR x|t gl AT FHNA A s Ho7l e SelstaL,
IR ASE 34% 2 AFHE ] Q1S Aol A s ol elet A3t 7t 24T¢S elsts
t} olo] 7Fr, 55cm 4] 2] Renal double curve
> XIdy guide calheler (Cordis, Miami Lakes, FL, USA)2}t
FEFY U Sy e 5Fr, 90cm Z4©]2] Envoy guiding catheler (Cordis,
Miami Lakes, FL, USA)E °¢]&3t% 10mm
@ A Amplalzer vascular plug I (AGA Medical, Golden
FEE CTACA U9ii FReW Y FHe SAgE  Vblley, MN)2R BEU ARES MHsiqr), ol
°% 34 x 62ecmA79 FWEI QIkFig. 1A, B), T FRAT e o) - =T Aosial gt
5z daoA FulRs Bps 2xhst ) e e VAR A RE 2R eyl 30X
Hol9th(Fig. 2A). EFEW 29HE {gmm  80mm, Zenith TX2 (Cook, Bloominglon, IN)

Amplatzer vascular plug 12 AMg3te] MAstgr;  slenl-graf (5 A3t

= b
(Fig. 2B). W7t H4ad S Tdsto] s
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Fig. 1. Enhanced axial and coronal reformatted CT angiography show distal descending thoracic aortic aneurysm just

above celiac trunk (arrows).
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Fig. 3. A.

Fig 2A. Thoracic aortogram also shows descending thoracic aortic aneurysm (arrow).
Iig 2B, Radiograph shows expanded 10mm Amplatzer vascular plug I in celiac trunk (arrow).
Fig 2C. Thoracic aortogram after stent—graft insertion shows no endoleaks.

Fig 3A. One—week follow up CT angiography shows thrombosed aneurysm without endoleak and good collateral flow to the
cdiac artery territory.

SAN 2011 o SHQI Eftl M M| &t X| X188




with a hostile neck

= Key Words

Abdominal aortic aneurysm, EVAR,

3

consumptive coagulopathy

2 Case
77 years old /female

@ Clinical findings

A 77 years old female was admitted for an
endovascular repair of asymptomatic abdominal
aortic aneurysm, Her medical history included
hypertension, chronic renal failure and renal

artery stent placement 1 year previously.

© Diagnosis

Abdominal aortic aneurysm

@ Radiologic findings
Abdominal CT scan showed infrarenal
abdominal aortic aneurysm (53mm in diameter)
combined with left common iliac artery
aneurysm (40mm), The length of proximal neck
(26mm) was sufficient to apply EVAR and not
significantly angulated (30 degree), but

circumferential coverage of intramural thrombus

Hostile neck= 71X 8%
SE U M= Fof et 227 A3 07

FUZ ] Uxjol

=

Consumptive coagulopathy after endovascular aneurysm repair in a patient with AAA

Eun Jung An, Young Hwan Kim, See Hyung Kim
Department of Radiology, Dongsan Hospital Keimyung University School of Medicine

(maximal Lhickness: 5.4mm) was noled in the
proximal neck of aorlic aneurysm jusl below

bo th renal arleries.

@ Procedure methods and materials

The EVAR was performed under epidural
anesthesia. Bolh femoral arleries were exposed
by surgery. A 5000 U of heparin was injecled
inlravenously before inserlion of slenl—grafl. We
planned Lo exlend conlralaleral slenl—graft limb
into Lhe lefl exlernal iliac arlery for complele
exclusion of lefl common iliac arlery aneurysm
so thal we embolized lefl inlernal iliac arlery lo
prevenl Lype 2 endoleak. Thereafler, a bifurcaled
Zenilh endovascular slenl—grafl device (Cook,
Bloominglon, IN) was deployed lo the common
iliac arlery on the righl and Lhe exlernal iliac
arlery on the lefl. No evidence of endoleak was
noled on complelion angiography, bul a movable
filling defecl was demonslrated on the proximal
margin of slenl grafl (jusl below renal artery)
and embolic occlusion of right renal artery which
were nol recognized al Lhal lime. Afler repairing
exposed bolth femoral arleries, palient

complained lefl leg pain and bolh frank pain
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since epidural anesthetic effect fade out. The left
femoral pulse was not palpated. Emergent CT
scan revealed distorted proximal portion of
stent—graft, total embolic occlusion of left
femoral artery, right renal artery and multifocal
infarction of left kidney. No emergent surgery
was attempted to remove thromboemboli because
patient refused. Fourteen hours later, left foot
cyanosis and skin color change in the abdomen
were developed. The platelet count was decreased
into 38*10°/L. She died of disseminated
intravascular coagulation (DIC) on 1 day after

procedure,

2 Discussion

DIC is a pathological activation of coagulation
mechanisms that happens in response to a
variety of diseases including aortic aneurysm, As
the small clots consume coagulation proteins
and platelets, normal coagulation is disrupted
and abnormal bleeding occurs from the skin, the
digestive tract, the respiratory tract and surgical
wounds and may participate in the development
of multiple organ failure, which may lead to
death. DIC associated with EVAR has been rarely
reported. The cause of DIC in our case was not
clearly demonstrated, but we could postulate
possible mechanisms of DIC in our case as
follows., First, passage and deployment of
endovascular stent—graft may perturb the
endothelium and stimulate procoagulant activity.
Second, embolus may precipitate in—situ
thrombus formation which leads acute
consumption of coagulation factors, Third,

distorted stent—graft may result in shear stress

2011 o Srel Bl MY ol stel X| 185

of blood flow which can induce intravascular
hemoly sis,

In summery, it is difficult to apply EVAR to
aneurysm with hostile neck anatomy including
neck angulation, neck length, and associated
thrombus. Problem encountered with hostile
neck anatomy include an inability to form a
proximal seal with subsequent type 1 endoleak,
graft migration, thrombosis or dissection of the
renal artery, renal or distal embolization, and
hemorrhage from excessive manipulation or
overdilatation, Our case had significant
We
underestimated the risk of EVAR in this

thrombus in the proximal neck,

situation. We didn’'t manipulate endovascular
instrument carefully and also didn't aware of
possible embolic complication and consumptive

coagulopathy. Thus, strict indication,

appropriate sizing and careful examination on
completion angiography to detect possible
complications performing EVAR are necessary to

avoid adverse outcome,
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Tig. 1. Abdominal CT scan showed infrarenal abdominal aortic aneurysm (53mm in diameter) combined with left common
iliac artery aneurysm (40mm in diameter).

Tig. 2. Circumferential coverage of intramural thrombus (maximal thickness: 5. 4mm) was noted in the proximal neck of
aortic aneurysm just below both renal arteries.

Fig. 3. On completion angiography, no evidence of endoleak was noted, but a movable filling defect was demonstrated on
the proximal margin of stent-graft (just below renal artery, arrow).

Fig. 4. Emergent CT scan one day after EVAR showed distorted proximal portion of stent—graft and thrombus on the
proximal margin of stent—graft.
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SEYFUTY Ot stent-graft 2 T WYY HFHEFY
(middle sacral artery)°] 2%t type Il endoleak

Type Il endoleak by middle sacral artery after endovascular repair with stent-graft for
abdominal aortic aneurysm

@ FTUD @ MNEPE Y M=
Endovascular, aortic aneurysm, endoleak dz 2O ES WS £4d HostH on WA FH=
ZUE S YL AA3Y, 0.035 inch guide wire
@ 7z 4 (Terumo, Tokyo, Japan)®t 5F pigtail catheter
814 /A (Cock, Bloomington, IN, USA)E ©] &3} EHo]
U B S AW ANl gEus o) 914
@ g2 oF ®FE F9IskaL, landing zone®] = W o], &
6N 7 A%E B BE Y AVEoR Y 2 FYBEUCR ojyet AR F2 seret ¥, 5
sto] APt HE5E CTY ERdsWFrt &elso] & FHEEHE 9 0.035 inch guide wire

EVAR (endovascular aortic repair)”} 2J=2¥ . 77 (Terumo, Tokyo, Japan)?t 5F Cobra catheter
YA g R AYAA &S Ak vt 9lo Tk (Cook, Bloomington, IN, USA)E ©]&3}4

HHd H2gko & oFE HEF9. Lunderquist wire (Cook, Bloomington, IN, USA)
£ A% FRUTE7MA AA F stent-grafte]

@ T e main body (Talent; Medtronic vascular, Santa
S PSR E S L Rosa, CA, USAYE AHlalsit}, BRe)smol oF2
AR o] A o] e eolol 4 71 AI3ka 9], main

ok body?] & H9I5 A5 w AsHtol QA3 5 A
x85mm A3 AAFALH o]F HEH FUEHFWS 55}

AR BROIE ORI Q3 SAZEWoeR  (0.035 inch guide wire (Terumo, Tokyo, Japan)¢t

gxtwlo] 2o 217 16mm=E 50U Qo UXolA 5F Cobra catheter (Cook, Bloomington, IN, USA)
HAd dHo] FutEol AUSE. L9 AF & ol&sto] WS stent-graft JFFE At &
(proximal neck)+= A7 2.7cm, Zol= 2. 4em, 4% BHJH stent-graft &S Ads vt A EE
=50 = Stk S AlRHgE 2% HAEOE W 29 <o) A endoleak & 3

gAY

Ao WEEA gov], b3 velFuw o




g 5 AP £3 0T FergeolA] BROE  ARE oHOE type 2 endoleak HIE HFHE 9]
30 3| coils 52 ©]-&3F9 hypogastric artery Fi= 7%
ZEwo] MALL AJFA L stent-graft A&

=
FAY] FEo] #EEHGUY, FE2H YA ARZE W FYF| thrombin = thrombogenic spong
Z ) i}

nﬁm olN

Wal AR A3 oji BioEW HAw Haje] s, spAe o1} stent-graft Al% o}% Yl
32 2gTE ZolA ANetol Adeiel BRdE  ddol dE AR £E o2 AE
WEE 995 YEATEANA A H0E B (ransarterial) MAA%0] 7Y £3) AGE Yo
Q= ek 2 ¥ EHE selectiondt F coil, glue &
thrombing At shAvt &7]4F ¢ &3

> 1 % selection®] FEIL ¢l Hyho] thiAel A5 the
Endoleak< endovascular AAA repair¥-ol A&  AZE Zg] dE52 0] 2&H o] Algl&o] 80%714

3| A arterial perfusion®] ol A2 Wizt oF Ry 9l ukehbs] -—FL catheter® £33 ZHZE
Eﬂ‘ H

10%8-44%)2 EIE I Qth 5 typelR EFEHE A = 9
o], ©]% type 2i= collateral vessel©l €3t endoleak o] Zpagurar glt} o] uby 0] *‘JH% o HaF
o2 ol AR TIHFH(IMA) £ 325 W (lumbar  (translumbar) MAEo] A|EHT} o= %X}S’J &
artery)& 5o @F7F Aiste] BRI WHRY A4 wggolx AuHoer FURE 2 HAxste] MAA|
HE Ae-7F gt ol2o] AZEY (sacral artery), £ 7] W o g A& T gAY A A A 90%QA MA
A A= WM(accessory renal artery), A2 A5 Zo] (&E ks B st 9l

(gonadal artery) oA 7IAl8t= H$-71 %13 , 2 Sl 8 dAVS 2HE type 2 endoleak @
20099 Stavropoulos et al®] Hilo] o8t HFH 2 HZHAZT ZWo|A 7AEHs =8 Zdojtt, dAHY
S5 Wl 93 type 2 endoleak®] == 85%341 Z 87 A 2244 oA A& Ae=o oh]x
SH3.5%) = M9 ==t 9F, o] $- Huh gk 324 HAE Dasiet shRlT

Type 2 endoleak< type 10|t} type 3°f H]3[ A &
Zrojut 2 EE, 40% )/l Ao m Akt

__  _f &\ AF T B WM
A 710 QB A& AgFol =Fho] Atk Type 2 oA H1R2H
endoleak ¢ St =0 A 71 Y53 AL s 1y 1. Stavropoulos SW, Charagundla SR. Imaging lechniques
R _ . ~ . lor deleclion and managemen! ol endoleaks aller
2 QA type 2 A F 2% A WAL 670 o)A endovascular aortic aneurysm repair. Radiology 2007;
243:641-655.
A& %= persistent endoleak 2 3= 6 %A K .
2. Stavopoulos SW, Park J, Fairman R, Carpenter J. Type 2
j_l_l‘E]_E]— Iﬂ—f—q—/\ﬂ EDHE,,] 5'_7]7]— ——7]—01—7-]1,} 67]-]é o] endoleak embolization Comparison: translumbar
~ embolization versus modified transarterial embolization. J
A} endoleak©] X|&E0] 1t Y go] U A= 4 Vasc Interv Radiol 2009; 20:1299-1302.
%Lx_ql i]ﬁ—]]— "ﬂi’.%q— :Lﬂi _;;q% o] ‘].;(_1 ?_E]tﬁ_]/ﬂ 3. Jonker FH: Aruny J, Muhs BE. Management. of type I
endoleaks: preoperalive versus postoperative versus
A&Ee Aoz 222 93] SUF 9 22 x&3 expectant management, Semin Vasc Surg 2009; 22:165-
171,
o Z4et: PAE AT Qe
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Fig. 1.
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Fig. 3. C.
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Fig, 1. 3D volume rendering with lett anterior oblique
projection image shows a fusiform abdominal aortic
aneurysm with acute angulation of the origin of left
iliac artery.

Fig. 2. Post—stenting abdominal aortogram shows patency of
the stent—graft without evidence of endoleak.

Fig. 3A—C. Axial contrast—enhanced C1 images (A, B) obtained 1 month after endovascular repair show type II endoleak
(arrow in A) in partial thrombotic aortic aneurysm, caused by the middle sacral artery (arrow in B). 3D volume
rendering with 1eft anterior oblique projection image (C) shows the hypertrophic middle sacral artery (arrow).
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ERYFTUZO] UJ9t stent-graft |2 ¥
8H8Yt type IV endoleak?] X1HH x|

Spontaneous healing of type IV endoleak after endovascular repair with stent-graft for
abdominal aortic aneurysm

@ FHT ZOEs WS ARt 0.035 inch guide wire
Endovascular, aortic aneurysm, endoleak (Terumo, Tokyo, Japan)®t 5F piglail calheter
(Cook, Bloominglon, IN, USA)E o]-&3lo] HXlr)

@ F 4 T FHxd &g AU Aukel giEuwR el 93]
T2A] /A 9} ®oF& Foistal landing zone? Zt&= @ Zo] ok
= AT TR oYste A T& okt §, &

@ Ygr = ZYEEYE S 0.035 inch guide wire
Ha BE BE7o] 99w 3A7F Mol HYoA A (Terumo, Tokyo, Japan)®} 5F Cobra calheler
Pk BEH 2w Ao A abdominal aortic (Cook, Bloominglon, IN, USA)E °|§3} 9

Z
aneurysmo| JAEo] Yygstg on g 3 Ajaet  Lunderquisl wire (Cook, Bloominglon, IN, USA)

=

B2 OT @94 HROEuRs) wAge BVAR S AW FRUEUAN AT F stenl-grafld

(endovascular aortic repair)”} 952, main body (Enduranl; Medlronic vascular,
Galway, Treland)E AIISH T} H2 AgEw o] &

& Ty 2o ulg] o A YABFIL o], main bodye] &
FTWALA BERgsWE & &5 Asw Zaho] YR & A A3 AN
s}Ron) oF H2 FURE WS Felo] 0,035 inch

5 FAA guide wire (Terumo, Tokyo, Japan)® 5F Cobra
A4 A Zst T I3z S0l A 59x54 x75mm  calheler (Cook, Bloominglon, IN, USA)E ©]&-3}
A7)0 AFet BEGEWE 93 x24mm 2719 & o WS slent-grafl HEHES A= 5 widd
2 2uE a9 X3 AFEWate] o A4 sleni-grafl HeElE A2 Stent-grafl A
H(proximal neck)?] A7AL 1.8cm, Zol: 4.1cm, T AW BRAEH 2G5 slenl—grafle] <9+
ATl AP R Solwd ol Al k& o7 XA 3| Ajo] U7F= endoleak BHe1a}

Qon, F= ZYHE UL Balo FARLHE A
o & ods] BAEATE Type 1

=
¥ FUEEUE £49 AAsg e, WA 45 4 ype 39 endoleak Tz A 29E A7l
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Uet | type 22 1A
o2 type 4°f 2%t endoleakd 7}
7 s 23

collateral®e] ¢l

A

20 & Al =34
graft A% % AE stent—
graft 5= QI A] ghgrom, &

= = g9
Holed e s 278} ]l

21 %
Tl

Hj3) B} @ H Aol HEoE By o EuE S

Endovascular aortic aneurysm repair—

2 o] AMEEIL 9Jal glo Ale 3 5o o
S HIIE Z A o] XAl itk IS Ao A T}
A 2235k BLEo| endoleak .82 EWF ulyg =9 4
Ak A 2 5 9

Type 4 endoleak> Al 9 30¢Y ool stent—
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Tig. 1A, B. Coronal (A) and 3D volume rendering with right anterior oblique projection (B) images of contrast enhanced CT
scan show afusiform aneurysm in lower abdominal aorta (arrow) and another small aneurysm in right common
iliac artery (open arrow).

Tig, 9.

Fig. 3.

Final abdominal aortogram during EVAR shows a weak filling of contrast media around proximal part of stent—
graft (arrows), we thought type 4 endoleak and decided to follow up.

Axial contrast—enhanced CT image obtained 2 months after EVAR shows complete thrombosis of aneurysmal
sac without endoleak,
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Fig. 1. A.

Fig. 2. A.

Fig. 1. B.

Fig. 2. B.

Tig 1. Initial CT revealed Stanford type B aortic dissection with entry tear at descending thoracic aorta T6 level (A). An
image at the level of celiac axis (B) revealed celiac axis origin from the false lumen, severe stenosis at proximal
portion of celiac axis (arrow) and another intimal flap within the false lumen. Diameter of abdominal aorta at this

level is 74mm, which confirms combined aortic aneurysm.

Fig 2. Aortography from the true lumen revealed entry tear at descending thoracic aorta (arrow, A) and a large reentry tear

proximal to the celiac axis (arrow, B).
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Tig 8. Before stent—graft placement, coil embolization of the celiac axis (A) was performed. Angiography of the thoracic
false lumen revealed a right intercostal artery origin from the thoracic false lumen (B), and subsequently coil
embolization of the right intercostal artery and glue embolization of the thoracic false lumen were performed (C).

Fig 4. Follow up CT after 4 year and 9 month revealed near complete resolution of the false lumen at the thoracic (A) and
abdominal (B) aorta, Volume-rendered 3D reconstruction image of the aorta (C) revealed small residual dissection
with persistent small intimal tear at proximal left common iliac artery (arrow), which was considered as minor

reentry tear of initial aortic dissection.
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Fig. 1. Maximum Intensity Projection (MIP) image from CT angiography shows an aneurysm in infrarenal aorta.

Fig. 2. A—C. Aortogram before procedure (A) shows the aneurysm in infrarenal aorta. Aortogram after stent—graft
insertion (B) shows type I endoleak (arrow). Despite of Palmaz stent insertion (arrow in C), the endoleak is still
persistent, but markedly decreased (arrows in D).

Fig. 3. CT angiogram taken one week after the procedure shows residual type I endoleak (white arrows).
Fig. 4 A, B. Six—month follow —up CT angiogram revealed complete disappearance of the type I endoleak.
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Fig. 1. A.

Higure 1.

of atheroma was performed.

(C) Completion angiogram revealed improvement of the stenosis with a residual stenosis (30% (arrow) as well as

good arterial flow without dissection,

Figure 2. (a) Silverhawk atherectomy device. An eccentrically exposed cutter (arrow) that is covered in housing (arrowhead)
during induction and removal over a 0,014—inch guidewire.

(A) Left femoral arteriogram shows a focal eccentic )70% stenosis in the middle of the popliteal artery (arrow).
(B) A directional atherectomy device was placed in the stenosis (arrow) over a 0.014 inch guidewire and deébulking
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Tig. 1. A reconstructed MIP image of CT angiography shows complete occlusion of the left tibioperoneal trunk (arrow).

Fig. 2A. Popliteal angiography shows complete occlusion of the left tibioperoneal trunk (arrow).
Fig. 2B. The occluded tibioperoneal trunk is dilated with a 3mmx10cm Savvy balloon catheter.

Fig, 2C. Popliteal angiography after balloon angioplasty shows dissection at the tibioperoneal trunk with worsening of
distal blood flow (arrow).

Fig. 2D. Popliteal angiography after stent insertion shows complete recanalization of the left tibioperoneal trunk,
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UYL ¥ QUHOS WYY FIFY
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(o]
E ¥ (stent collapse)? EHYX|=

Endovascular treatment for incidentally developed iliac stent collapse after femoro-
popliteal bypass operation

& FHA Hegsd 38yl A ES ATFig. 2).
Stent, iliac artery, balloon angioplasty A & A i AlolA e &
=9 o] E5E(Fig. 3). F7H% 2HE 4F
& F Y 5 A=y AHE R e R AAFe] Kol
684 /&) AU e 2T 5 -yl 72 A7iEol
= (Fig. 4)
® Y2
¢ dEeIEY S5E 5 owAY short O MNETIHAMR
distance claudication (GOM)Z WHsFHTh 3= 5 gebe & WAste] Cobra cathelers &3
18 /HE Ao 92 FoEW gHon AHE Agle 5 FIeU FARIAMS Aol Foed AHE
(8mm X6cm Smart stent), 874Y A = gglez  YHTY Y ER| HMNE st FEH A
F 9olH(rPgw) 1T 64Y A olAW 29 FEH 2EE R 0.035¢4 REHRAS IR
2o = cutting balloond AMEsH ZAsY &S 4] F HHLTEY $3EH Yol F=2AE AN
Aatrt. 2 whlsk o]Ald FHM o oPTFE o]4l ol 4mm 27] 9] FA7HE H (Blue Max, Boslon

A AFEEES] redo surgery S AWEFATE 4% #  Scienlific, Nalick, USA)E 3} Al7]# stglout &
T 29N EMES kA Surdo s Joew A WEWES] T Ao FAHIHEEY FIEA
E 3|gro] WA o] A 2ot Wash L3tk Cobra calheler ¥3to] sliff E2 A}
(Terumo, Tokyo, Japan)® ZASF 3 4mm$}t Tmm

@ Xy A719 FA71E El(Blue Max, Boslon Scienlific,
SHpole 5 AT ey LHEL SY Natick, USA)E ol &3te] oAt e sjgd ~de=
Hofot dis e e S-3dyo] S as At

> gL Atk AT E F AT R el sEE &
2% AW Aete] AW & Jasw g FTeW HEUESF FHO] BFEH 0 Tmm 719 2
H29d Ao A AZEW AHE 9950 sjgn &  E(SMART, Cordis, Miami, USA)E 3€H T
79| WMol WHH(Fig, 1), sgH AdE weojel o W AEE W] S et ~HE A A




W Gerg ol FIEW AME PEE BRe  SWHOR OFBE | 4ug PxHchmp)dl 3
AAEe] Holn] A A o3 oPbel  aEglth HK 3e Axjel o SwHo
EECER TSRS MPAISE SRS Gkt ol o AR B Rl gl

® 1 % A A §EAAE S| T 015 Fato] FAL

AT ANy Ao AREA BHRARI T HL Ageig ot TS voRt ukE Ad
A, FHL-AE WA AEHE hybrid A& B9 AYE FushA ol B FAAY TG
@m FASIL Qe L FANE FBEW WU & & FelA] AulE BHo] MASA Y AHE Pio|

o Aol Y ol AHT e, Aoz

WEEY S8)ee] B9 E F 2N YRS Hud)
ok 3 Ao w dickEy)l 2] AEETF AR Q)
Faf, eidae e I Farl=el 1. Goliz JP, Ritter CO, Kenn W, Hahn D, Kickulh R.
= 7ﬂ ] Euﬂ OQ /\}\] .E._CHH g_ﬁ_‘].l:‘_]-o] Z;E]xl %J;]:]— Immediate and complete stent cdlapse in the superficial

femoral arlery solved by implantation of a new helical
H =49 ALx A=W dtEyLx] AHE L 4 nitnol stent. Cardiovasc Intervent Radial 2011 34(Supp!

~ ~ 2):8307-11.

A=l Q= oA e T LN EF ATA )

Hig. 1. Right iliac angiogram shows occlusion of the right external iliac arterial
flow, probably resulting from a collapse at the distal portion of the
right iliac stent.

Fig. 2. Spot film shows balloon angioplasty at the collapsed portion of the iliac
stent.

Fig. 3. Road mapimage shows incomplete expansion of the collapsed stent.

Fig. 4. After additional stent insertion, angiogram shows full expansion of the
iliac stent with restoration of blood tlow to F—P bypass.
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Silverhawk

Y, MSF, 2EZ, ol
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JHEEistn NS MDY Faolstat

® FH=

Recanalization, Silverhawk, atherectomy

6541/ At

E ™

5 a2
%

¥ A 9= g EZA (right subtrochanteric
fracture) = § 21 B2 5 -5 WA F5=H

2] (metatarsal area)o] A7 A &= R 9ko} A|8Ysk
CT angiographyol A $& 2359 (popliteal

artery)ll long segmental occlusion”} 310 QLS

@ oy
Long-segmental occlusion from the right
distal superficial femoral artery to the proximal

popliteal artery.

HYH AEYE 59 (right distal superficial
femoral artery, SFA)OA FE5Wo| 24 long
segmental occlusion®] 1. YHHF 2F5H o F

L 28137 (collateral vessels o) 28] A H .
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Embolism during recanalization of the long segmental occlusion of the superficial
femoral and popliteal arteries using the Silverhawk atherectomy device.

@ MN&EYE Y =

£Z femoral artery® antegrade puncturedt -
8F, 35 cm sheath (Terumo, Tokyo, Japan)& A%
P, @i es AAE S HH SFASLk
95 popliteal arterye #HME o] 313l collateral
artery 7} g Ho] &, LT run—offi= FAFoI%d
+(Fig. 1.

5F catheter (High—flow, Cook, Bloomington
U.S.A) & 0.035 guidewire (Terumo, Tokyo,
Japan)E o]-&3to] AW (true lumen)S whebA]
HAR LS FHet F 0.014” guidewire® HAF
Silverhawk atherectomy device (MS-M [Medium
Vessel Standard Tip with MEC™ ], EV3, USA)Z
atherectomy & A3t =(Fig. 2). Ale =5 Al
Az o A L popliteal artery 2]  FH7F A
A" (Fig. 3). 6F guiding sheathS ©]-&3}9) emboli
£ aspirationE A5t F o o]F HEZFY
(peroneal artery)¥ YHH S5 Y (dorsalis pedis
artery)E AL st ANEF HYS(Fig. 4). 18,
residual stenosis?l gollol Y$E SFAY] 5mm,

O Z
T

ol

4cm balloon catheter(synergy, Boston Scientific)
= o]&sto] S =S AAEH 2, dissection
3} floating thrombus?t ¢J4=%](Fig. 5) 6 mm~—10
cm self expandable stent (Zilver; Cook,

Bloomington USA)E AX[39 & olF 771 WA
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SEniES

Femoral artery ¥+ popliteal artery® &%
(stenosigh #HA (occlusion)o tet interventional

IR FuE S B
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treatment®+ 5

ot Stent®] 7-- angioplasty2} vl

(angioplasty)2 A3
3 NEES H
o]yt femoropopliteal artery+= flexion, extension,
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stent fractured=> o712 23t o] WAL 4
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. Thomas Z, Aljoscha R Uwe S, el al. Midlerm Resulls aller
Ather ectomy-assisted Angioplasty of Below-Knee arteries
with Use of the Silverhawk Device. J Vasc Interv Radiol
2004; 15:1391-1397.

inlrainguinal endovascular inlervenlions: Salely and
efficacy. J Vasc Interv Radiol 2010; 21 S126-S127.

session Versus Two-session Procedure on Different
Parameters of Interventional Therapy for Peripheral
Arlerial Occlusive Disease: Resulls ol a Relrospeclive
Cohort Study. J Vasc Interv Radiol 2010; 21:452-458.

clinical impact of stent fractures afler femoropopliteal
stenting. J Am Coll Cardiol 2005; 45:312-315.

guidelines for perculaneous mamagement of acute limb
ischemia. J Vasc Interv Radiol 2005; 16:585-595.

Fig. 1.

Fig. 2.
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Fig. 3. "

Fig. 4.

Fig 1. The right femoral angiogram shows long
segmental occlusion (about 8 m) in distal
superficial femoral and proximal popliteal artery.

Fig 2. Mechanical atherectomy was performed using
Silverhawk atherectomy device over a 0.014”
guidewire,

)

Fig 3. Angiogram taken during atherectomy procedure
demonstrates the blood flow in the popliteal artery
is very slow and the vessds distal to the popliteal
artery are not opacified, A few small filling defect

are seen in the distal popliteal artery (arrow).
Fig 4. After agpiration thrombectomy using a 6F guiding
sheath, angiogram shows recanalization of the
)

Fig. 5.
artery, but outline of the vascular lumen is
irregular, which is suspicious of dissection (arrow),

Fig 5. Balloon angioplasty was performed using a Smm,
4cm balloon catheter, but overt digsection and
filling defects due to thrombosis are seen (arrow).

Fig. 6, A 6mm, 10cm self expandable metallic stent was
placed (arrow).

Fig 7A, B. One—month follow—up C1'angiograms show patent
right femoral artery without restenosis. The

Fia 6 peroneal artery is recanalized.
ig. 6.
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Bronchial Arterial Embolization of Bronchiectasis: Collaterals from Inferior Phrenic
Arteries

ol™=, AN
SEEtw o|utofst Fatolstat
G FMT Aeste] PVA 9AH(355-500um) @} emboliza lion
Bronchial artery, Embolization, Hemoptysis coils (MicroNesler®; COOK, Bloominglon, USA)}&
o] gato] MA&E Attt
@ % d9
5541/917} @1 %
thFe] AP S F4R Yst e Ao 7]
@ Y VA Fo) o A9t Wk 2L Yor)E Y
NAFFe o) Y= BXE Y FY Fol =t ZIAAFH Y §E nonbronchial
A 14 7FE] Aol Slo] WHsklth syslemic collaleral®] AA15H el 797k Qith o)«=
52 71X FoY, AR5, A9 FollA F
@ X4y o f&o] %= AF FU4E FT syslemic-

Hemoptysis via bronchial and non-bronchial ~ pulmonary anaslomoses?l €¢le] Hrt, 7|#AlE

systemic collaterals Mg AYA] vGE 08 FolA Q= 7|HAE W
S WA %3k 49 aberranl bronchial arlery
B i Y nonbronchial syslemic collaleral 2 2|4 3]E of
FH CTAA F2 stg3 S50l 713A B0 oF AT
glom Fold g VWA EW W &= ofu3]A ubE Nonbronchial syslemic collaleral & BFASHA] 25}
wo| FAEHRig. 1), EURASNAE 7|PE € A5 /BTN E Folm A&Hel Ao I
W9 Q-2 o g A vtz o] Fol 4 U thFig. 2). At Apdro] AT 7He/de] =t wWepA bronchial
ar lery ©] 9] 9] collaleral arlery & APA| d&3t= A
@ A&YYE U =2 o] 3hte] o Fo|m Fasict S1gEE 7T Euy
W 294 5 5F Cobra catheter® #old o  A&& AIAs7] A CT9 dlsHxde 5= &3
= 7| 8AE Y i

W 9= ofa}3) 4 uhEwl(Fig, 3)9] g5+  non—syslemic collaleral & f-75 BHIgh - A
of $IxAIATt 3 Fr microcathter (Microferret®; = AFFCRN YA Aas
COOK, Bloomington, MU, USA)& Z}z}o] HuwlS CTol A &2e] 3mmeojde s FAUA AAY
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extrapleural fatol AF&HA o] &= A S
nonbronchial systemic collateral® —Mjfﬂ—
bronchial artery £]ol| collateral arteryS Zropa] A
A AldYstojof gttt =2 WA E<= non—systemic
collateral & 2= 57t HE3hed, 2 Hobed
O] 7HA|, 59,
= St do] o] stgel =
Aubgd o] o] elo] B

oFf R B Folt,

Aol ofeh
A9} 9] o9 Bal
o] asith, obeh A s U oA 128 F30} 2
WA ad Apolol A tiFue] A A% 7| AISHA L B

s Aol A ZIARE 1 9fof AlgHolut T

A 7S = Sl
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1.Yoon W, Kim YH, Km JK Kim YC, Park JG, Kang HK.
Massive Hemoplyss: Prediction of Nonbronchial Systemic
Arlerial Supply with Chest CT. Radiology 2003; 227:232-
238.

2. Keller FS, Rosch J, Loflin TG, Nath PH, McElvein RB.
Nonbronchial syskemic collateral arteries: significance in
percutaneous embdotherapy for hemoptysis. Radidogy
1987; 164:687-692.

Fig. 1. Chest CT shows bronchiectasis in right middle
lobe and both lower lobes and tortuous engorged
inferior phrenic artery (arrows).

Fig. 2. Aortogram shows engorged right bronchial artery
(arrowheads) and right inferior phrenic artery
(arrows).

Fig. 3. Right inferior phrenic arteriogram shows
hypervascular lesion in right lower lobe supplied
by tortuous engorged inferior phrenic artery.
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Arteriovenous malformation, alcohol,
percutan eous embolization
@ F 9
314/ =t
@ g1
AT A& opely A
@ oy
Left renal AVM (1% A% 5497 %)

© Pr

Z5upol| A A& A% sHEol| 1.3em =719
ol glom Wil mixed doppler signal©] 3z
(Fig. 1A). BH CTolA = T3t $x]o| B3 5
2GS e Hol= 17X 1.3em 2719 EA

Y7} A=(Fig. 1B).

e
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@ MN&EYE Y =
220 SRS $5 FUHE UL Ax] 5F

sheath® 4 Y3tal Cobra catheter (Cook,
Bloomington, IN)& ©]&3}o A3k AF 41759

FREGEANA T FYFAD St 553

g 0|8

Percutaneous embolization of renal arteriovenous malformation using coil and alcohol

shealh® 4Y43tL, renal guiding calheler (Cordis
Corporation, Miami, Florida), Davis calheler
(Cook, Bloominglon, IN), 2.0F Progreal
microcaltheter (Terumo Medical Corporalion,
Tokyo)e} 0.014 inch Transcend guidewire (Boslon
Scienlific, Fremonl, CA)E ©]€3}% drmaining vein
< 5% nidus® 9 JL& A =55 Afskalth
ojo] BAE Eotlw =¢5d]al, =&

21G Chiba needle® nidusE 2% 2z}

=2 A3t F4W7F Y nidus® &Y
3t tHFig. 2B). Chiba needleS
2cm Tornado coil (Cook, Bloominglon, IN)&
nidus®] Y&+ 249 9] 7|AE7E w9 FobAd £&
Aol qlate] A dR7E =#HAT} o|F Gelfoam
& a3 #siol W) Ao golUg AT §,
Chiba needleg nidus®] 7P 712 x| 4] FE

AN719), 99% ATLE 27 FRsto] AL Al
athFig. 20). MA%
Brg N FHU e o

(Fig. 2D).
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venous fislulae(Type 1), arleriole-venous
fistulae(Type 1D, arleriolo-venulous fistulae with
non-dilaled fistula(Type IIla) ¥ arleriolo-
venulous fislulae with dilaled fistula(Type IIh)=
W4 Sk, Type 13 119] %9+ (ransarlerial,

lransvenous and direcl punclure® X&% 4 gl

i, Type Illa+ Llransarterial, Type IIlb+
lransarlerial and direcl punclure® X&3% 4

2.

W2y o] AL Type [TRA] o]ZH 0 2 A7HA] 7
2 W% hse gggey, feEwe) e 4 1
47} Wol transarlerial approach”} E7}539al
lransvenous approachA|o= &AW 7|A57} )
- ZoF nidusti= 9] Xgo] Hsfjsto] A= direct
puncluredto] 2|73} o},

Ao FRW/1 90 Yeiet U nidus

$274u o) BAS B8 QxS AAT Ang
Sho] Al&aeh Qrdskn AAA O R AR 4 9l
Aol

1.Do YS, Park KB, Cho SK. How do we treat arteriovenous

malformations (tips and tricks)? Tech Vasc Interv Radicdl
2007, 10:291-298.

2. Caslaneda F, Goodwin SC, Swischuk JL, et al. Treatment

of pehic arteriovenous malformations with ethylene vinyt
alcohol copolymer (Onyx). J Vasc Interv Radia 2002;
13:513-516.

3.Cura M, Elmerhi F, Suri R, Bugnone A, Dalsaso T.

Vascular malformations and arteriovenous fistulas of the
kidney. Acla Radiol 2010; 51:144-149,

4. Ginat DT, Saad WE, Turba UC. Transcatheter renal artery

embolizalion: clinical applicalions and lechniques. Tech
Vasc Interv Radiol 2009; 12224-239.

5.Chi T, Eisner B, Sloller ML. Renal arleriovenous

malformation. J Urol 2009; 182:1174-1175.

6. Seilz M, Waggershauser T, Khoder W. Congenilal

infrarenal arteriovenous malformation presenting with
gross hematuria after endoscopic intervention: a case
reporl. J Med Case Reporls 2008; 2:326.

Fig. 1A, 1B. Renal doppler US and abdominal CT show a vascular mass suggesting nidus of AVM in lower pole of left

kidney(arrow; Ao $1-&)
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Tig 2A.

Tig 2B.
Tig 2C,

Fig 2D,

Left renal angiogram shows arteriovenous malformation in lower pole consist of multiple small afferent
arterioles (short arrows), one large draining vein (arrowhead), and nidus (long arrow).

Angiogram after direct puncture the nidus of AVM shows the nidus and single draining vein.

A radiograph obtained during alcohol injection shows a coil occluding venous outflow tract and reflux of the
contract media into afferent arterioles.

Post—embolization angiogram shows complete embolization of the renal AVM,
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CASE 13

subtotal gastrectomy

& FUol
pseudoaneurysm, splenic artery, embolization,

subtotal gastrectomy
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Splenic artery embolization for a pseudoaneurysm of left gastric artery stump after
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1. Babkin BP, Armour JC, DR W. Resloralion of lhe lunclional
capacity of the stomach when deprived of its main arterial
blood supply. Can Med AssocJ 1943; 48:1-10.

2. Rodgers JB Infarcion of the gastic remnant following
subtotal gastrectomy. Arch Surg 1966; 92:917-921,

3. lsabella V, Marolta E, Bianchi F. Ischemic necrosis of
proximal gasric remnant fdlowing subtotal gastrectomy
wilh spleneclomy. J Surg Oncal 1984; 25:124-132,

4. Schiein M, Saadia R. Podloperative gastric ischemia. Br J
Surg 1989; 76844.

5. Song SY, Chung JW, Kwon JW, Joh JH, Shin SJ, Kim HB
et a. Cdlateral Pathways in Patients with Celiac Axis
Stenosis: Angiographic—-Spiral CT Correlation. 2002;
22:881-893.
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Fig 1. A. Contrast—enhanced CT scan shows focal dehiscence in the residual stomach wall (arrow) with surrounding fluid
collection,
B. Proximal splenic artery shows focal luminalirregularity (arrow). But there was no evidence of arterial bl eeding,

Fig 2. Splenic arteriogram shows a pseudoaneurysm (arrow) arising from left gastric artery stump which is originated
from proximal splenic artery.

Fig 3. Stent—graft system does not pass the tortuous course of proximal splenic artery.

Fig 4. Segmental embolization of splenic artery was performed.

Fig 5. Post—embolic superior mesenteric arteriogram shows faint blood flow in distal splenic artery (arrows) by collateral
supply.

Fig 6. A. Non—enhanced C1'scan performed 12 hours after embolization shows stagnation of contrast media in the stomach
wall (arrows).

B. Contrast—enhanced CT scan which was performed 7 days after embolization shows improved perfusion of stomach

wall.
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endocavitary

A case of endocavitary after uterine artery embolization of the uterine fibroid

® FAHo| @ A& W M=
o] &= tEEmw S HAx}ste] arterial

sheath® 4%t & 0.035-inch FE=ZAHTerumo,

Uterine artery embolization, endocavitary Z25-§ =5

CEN:| Tokyo, Japan)E W} stEHo 5W7HA] 5F pigtail
4 54|/ =} catheterg AAste] ZWHEHEYeS AQRL. =
WA Gmoll A vt S Abes W 3 E i

@ YgdxA gt 1T 4= YTt 5F Yashiro catheter
3He] 249 o] Q= ARBAL7) gk A Eaftkel  (Cook, Bloomington, USA)E o] &3t %3 Wi

Ao sl skl At dx2u 9 MRIE WS AYste ddxgdes APSHAL, 3 F

AP} 8o =3kE AFE o2 AEoe] AFF microcatheter (Renegade, Boston Scientific, USA)

WA A =S 3 st ok 2} 0.016-inch GT wire (Terumo, Tokyo, Japan)E&
oj g3t F& A TS gt 45 Awsy

@ T3 < 355-500x polyvinyl alcohol particle Contuor,
+5Fo| = AgtE Boston Scientific, USA)%} gelfoams ©]-8&3to] MH
aklal, AW o 7k A9 oE ARE UEhle

Fgr Aol MAaS Byck, MAE F AW AFEY =
Ao g el bsam x 5.1emo) & A&olA FE AFEY Y| Y mE AT

Do) WA (Fig. 1) MR A3 A4 /4% W% gAY F AW MROIA 430 27]

74 8%l Fakslel gon] Hol A4 of 6eme) b AU AH 6.0cmold 55emE FaFHAL,

[¢) (o]
AgtFol At (Fig, 2) AzsWzdadd vt intramural fiber7t 25 AR Z1& 28ttt

)
P
o
_EL
o,

A FE Agsuol HHEUNIFig. 3A, B), F5 A (Fig. 4). &= A57]7F 4o 4l ol v& $4
35S polyvinyl alcohol particle™} gelfoam ©] 52 Ho|z] gFrpr} oF 6709 F-5E A7) of Agh
G3to] AT 3 Ae AgsHrdedd Aee s EFETH Y FUE Lo,
o] Hojx] gkekrh(Fig. 3C, D). endocavitary= %o Az vtas 224 AlFY

WkTh 971 & ARlEtel A geoleE Rkt
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» 1 %
Sachit 5+ MRIOA] Agiuhof srge- WA} <}
52| Fu7ke] B2 endocavitaryE &3k o}

(Hurst xpgFEE oA interface—dimension ratio”}
0.55 oldd W AW MH&E 5 endocavitary”’t
& odAR L Ak, pc0.005, Fig. 6). 152
739-9] tiFE2 Als Aol etk &
F-F(submucosal fibroid)o] R 2 #(13/39, 33%)
& ATEE
ol A9k Al

endocavitary$l

s

oL olH-
ﬁo"l"f_‘ E]“l‘

& Jupst g (submucosal fibroid)
o] EQ31(2/49, 4%) endocavitarys 2EU¥ H$=
ULk, o] FAE o] T AEstH H5om HS)
H MRIOIA] interface—dimension ratiot 7‘]9] 1]
7Ptk (xy + yz : ab = 6.7 1 6.0 =1.11). A& & A8
Sk MRIA Abg-£ 0| Az U7t 2078 B 55 E]% ok

(intramural fibroide <)

Aro g B interface—dimension ratio’} ©< 7}
3t TH(xz : ab = 8.3: 5.5 = 1.45). AAR o] 3z}
A MAe - endocavitary”Zl WA tF wbA | 2|

=% 9 W 9U¥E W(interface) ¥ A
217 (dimension)&] W7} 0,555 @+ d3}
A% 0] MA<L 3 endocavitary A
2 9)e Ao ® Hursgl ol

I}t o] =RoA endocavitary & &= 34
o] ALt (jRE Husl2Ey T 22 HSw
9] xteb Zre- 2 AF - (intramural fibroid)
o] AL-o|= MAL 3 endocavitaryS &S 4 Qlt—

factoro] T3t AL o Ao aF Aoz AzrEC)

il

N

1. Golzarian J, Lohle P, Walker WJ, Lampmann L, Pelage JP.
Uterine fibroid embolization for large symplomaitic fibroids.
J Vasc Interv Radiol 2003: 14[suppl1:S38.

2.Khilnani NM, Min RJ, Golia P. The response of
menorrhagia in patients with fibroids in different locations
after UFE. J Vasc Interv Radiol 2004: 14[suppl1:383.

3. Abbara S, Spies JB, Scialli AR, et al. Transcervical
expulsion of a fibroid as a result of uterine artery
embolization for lelomyomata. J Vasc Interv Radiol 1999;
10:409-411.

4. Sachil K. Verma, Diane Bergin, Carin F. Gonsalves, €l al.
Submucosal fibroids becoming endocavitary following
uterine artery embdiization: Risk assessment by MRI. AJR
2008; 190:1220-1226.

1D 5.45cm
2D 5.05cm
Avg(All) 5.25cm

Fig, 1.

Transvaginal ultrasonogram reveals a huge myoma, measuring
Fig. 2A-C. T2-wdghted transverse (A), coronal (B), and sagittal (C) MR images show a huge mass of low signal intensity.

5.5x5.1 cm in size
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Fig. 2D. T1-weighted MR image with contrast enhancement shows a homogeneous enhancing mass.

Fig. 3A. Pelvic angiography shows bilateral hypertrophied uterine arteries.
Fig. 3B. Pdvic angiography shows a hypervascular tumor staining of the uterine fibroid.

Fig. 3C, D. After uterine artery embolization, hypertrophied uterine artery could not be seen,
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Fig. 4A—C. Three months follow —up T2-weighted transverse (A), coronal (B), sagittal (C) MR images show a huge mass of low
signal intensity.

Fig. 4D. Three months follow —up T1-weighted MR imagewith contrast enhancement shows a non—enhancing uterine mass.

Fig. 5A-C. One year follow—up T2-wedghted transverse (A), coronal (B), sagittal (C) MR images show a small remnant of
myoma with low signal in tensity.

Fig. 6. Baseline sagittal fat—suppressed fast spin—echo T2—weighted MR image shows calculation of interface of fibroid

with endometrium (em) (xy + yz = xz) and maximum submucosal fibroid dimension (ab). Inter face—dimension ratio
calculated by (xz / ab).
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CASE 15

s
Huz, z8a, 237
Seetisme e Aol

~

& FAHo]

Dorsal pancreatic artery, superior mesenteric

vein, fistula, pseudoaneurysm, pancreatitis

@ F 9
39 AN/ A

5 Yur

Chronic heavy alcoholicsBHAt= 237 HEE FAF|
ddom Ay S AR IR Bes Faw |
A Y = Al CTAOIA 10em =719 B3t
AR %W Zpseudoaneurysm 7t AR L

@ Ty
Pseudoaneurysm of dorsal pancreatic artery
and arteriovenous fistula between dorsal

pancreatic artery and superior mesenteric vein

Wl & A3e 2957 EFCTAA 10em 2719
d23 dorsal pancreatic artery ¥ AXSY F7F

=
& 3 7] S| AROA] e g o

—

(arteriovenous fistula)”} iy

B
4t

HRQURIoN WS AT USEY
R DR B

Treatment of dorsal pancreatic artery pseudoaneurysm and pancreatic artery to
superior mesenteric vein fistula in acute pancreatitis

@ ANEYE L xi=
285 9 B4 Sol 4 $5 djE5HS ARt

5F Cobra catheter (Cook, Bloomington, IN, USA)

£ ol&sto] B 9 Ay e AW
sttt s 2Y9<olA dorsal pancreatic
arteryol A &5 = 2949 721 AATURE
RIS AL e 0w o] FHWE S SeIsteL
tH(Fig. 2A, B). Microcatheter (Renegade, Boston
Scientific, Natick, MA, USA)E ©]&3}5 o] A%
W35 AE5t93 10mm Interlock coil (Boston
Scientific, Natick, MA, USA) 670}, 10mm Nester
coil (Cook, Bloomington, IN, USA) 3715 AR&-3}of
embolizationZ A8sFR tHFig. 20). ©]% Folle=
ABl s 7ot T W] dfsto] NBCAS lipiodol
mixture (3:D)F ©] &3t MAES ASIATE A&
T s wollA okl

= AR Fu e A
o 0] YT = Kol strh(Fig. 2D).

10
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endovascular treatment”} treatment of choice®
A AZITH4]. Tt Ee Aol A e o] Ay A
ATWHF E= FHWF = coil, glue, stent grafteS
ol g3l A73A Hedl, stent—grafts o]&3F X
=27F o¥2 Ffe AT Tl Yt 24 5
g R Apstojof mvpA o AR 4 Qlrh 2
SEE AR A FASE dorsal pancreatic
artery®] A3 Fo} gt o] SR
ZE= o8 MY coil?} glue (NBCA)E o] g3t &
Hdow Ansrh

A

- (Geaee

1.Shankar S, Russell RC. Haemorhage in pancreatc
disease. Br J Surg 1989; 76(8):86 3-866.

2. Tessier DJ, Stone WM, Fowl RJ, et al. Clinical features
and managemenl ol splenic arlery pseudoaneurysm:
case series and cumulative review of literature. J Vasc
Surg 2003; 38(5):969-974.

3.Denys A, Hammel P, de Baere T, et al. Arterioportal
fistula due to a ruptured pancreatic pseudocyst:
diagnosis and endovascular lreamenl. Am J Roenlgend
1998; 170(5):1205-1208.

4. Krishan S, McPherson S, Pine J, Hayden J. Currenl
Management of Mesenteric Exirahepatic Arierioportal
Fistulas: Report of a Case Treated With a Gastroduodenal
Arlery Slenl Grall and Lileralure Review Vasc
Endovascular Surg 2010; 44{2):130-45.

Coronal reconstruction image of arterial phase CT scan shows a large hematoma and pseudoaneurysm (white

Fig, 1.
arrow) from the dorsal pancreatic artery (arrowhead). Portal vein is strongly enhanced due to arteriomesenteric
fistula on arterial phase CT scan (black arrow).

Fig. 2A. Celiac angiography shows a pseudoan eurysm of dorsal pancreatic artery (arrow).

Fig. 2B. Sdective angiography of dorsal pancreatic artery (arrow head) shows pseudoaneurysm and arteriovenous fistula
to superior mesenteric vein. Portal vein is visualized early due to fistulation (arrow).

Fig. 2C. Multiple coil deployment was performed but the arteriovenous fistulais still remained.

Fig. 2D. Celiac angiography after glue embolization shows no residual fistula and pseud caneurysm.
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GASEIG TR E R L T R )
ISR 0] FEW T MHS

Transarterial coil embolization of pseudoaneurysm in the omental artery by blunt
trauma to lower abdomen

HAE, ZHE

, SAIE
QIAM|CHS W SHAMHHEH 2| Habolstat

& FHH FeolA §- ATETFHoNAN EAGH= TETs Wol
Arteries, interventional procedure, therapeutic A £FHY #&& Hol= 7MW F7H TAH AT
embolization, aneurysm, omental (Fig. 1A, B). 2.2F Stride 7FeEH(Asahi inlecc,
Aichi, Japan)E& o| &3] €5 ML AEd 3

® 35 9 3mm F ¥ (Cook, Bloominglon, IN, USA) o 7=
28 4| /'E &} AMAE T Ewl o] Al FPEW 2] 1 o)A} 29

[e)
7] e AE 25t thFig. 24, B).

@ g
gl 9 A F 500Kge] Aol sEp gz y @ A F
oA of 208 JiF e Qebt & B F wREFe AP ALENEHS A4 T v
S5t9 )l FoF W wiuko. A Abui o] o] 9} o A vheb -7k MR Rht il gastric branchet
omental branch® th2] EX]& U&= 5o},
® Xy 1% e W FIET(greater omentum)E

Traumatic pseudoaneurysm of the omental et TaE Wik AR vt Hghe it

artery o] W2 ZHA|ES Q] extrahepatic collateral

vessel T 7 WAIR W2 HEES AASIL Q7] i

5) P of zte] Fwlse] Fgo] WAL wj= RIEA] o] T
BN T4 S-EstEne) giek 9e] Bhgay & S BRad S AY Hofok ¢t

I 2gAY §F 2do] PG W BpgY 2ge Ol FHOIM SOl Aok AAAEE 9, IS

A AETs Wl 7MW 77h g E o] At TA ARE, ¥, torsion of the omentum, 52

segmental arterial mediolysis 5°] o =&

ERVES UERIBI ] + FEe Y glo] HAle A= vt
} obra 7}E|ERR oF= Greater omentum-> 99| greater curvature| A
o} o]  AASHA offi® A o] 2%E Hal thA] = Bt
rew z Aste] AT 7] wigol s i Al S
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5] tha =71 Qleh —— (A ¥a1=2d ———

StEXHE B &3o] 9J& L ZF7FaFE wl o
S B 2ol s de i gRErE el 1. Tsuchiya R, Takahashi S, Takaoka T, et a. Case of
1/} %ﬂ.%cg‘ng 503%% ,q 1431,01 %fﬁe%ﬂ% ?4_7\1 3\_} idiopalhic omenlal bleeding lrealed successiully wilh
transarterial embolization. Nippon Shokakibyo Gakkai
o} Bt stEH ZFo| B oZ 7lrto]o 912 o Zasshi 2009; 106(4):554-9.
- = oy = = . S 2. Matsumoto T,Yamagami T, Morishita H, el al.
©HEA] o] g R 2E {55 AAT I ’

Transcatheter arterial embdization for spontaneous
37]_ %E]— ruplL.Jre ol lhe orT.ﬁenlaI arlery. Cardiovasc Inlervenl Radiol
2011; 34(suppl 2):5142-5.

3. Kim HC, Chung JW, Lee W, Jae HJ, Park JH. Recognizing
exirahepatic collateral vessels that supply hepatocellular
carcinoma to avoid complications transcatheter arterial
chemoemb diizalion. Radiographics 2005; 25(suppl 1):825—

39,
4 Q@F HOK, YN, 7Yl S setMKe: DS0tEY o2
SEjo| 7he| T O 3HIEM M Aol 815 X| 2009; 16:68-71

Fig, 1A, B. Celiac angiogram of delayed phase (A) and selective angiogram of the right gastroepiploic artery (B show
extravasation of contrast media (arrow) from an omental branch of right gastroepiploic artery.

Fig. 2A. A microcatheter was advanced into the distal portion of the bleeding omental artery (arrow).

Fig. 2B, After successful embolization with a 3—mm microcoil, extravasation of contrast media disappeared on the post—
embolization angiogram (arrow).
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CASEIT BT R ob BodE IR HI
-FFU ZHO| FFY MM X2

Embolization treatment for trachea-carotid artery fistula in a patient with trachestomy
site bleeding

@ FHT] o 2 gt 7| B -A 57} 245 % thFig.
Tracheostomy, bleeding, embolization 1, 2A).
@ F @ A&EPH A=
68 41/ &< 5 9 e T 95 U 2YEs A
Fatgirt. -5 45 ZIAROlA oF 1.0 cm ofUf
@ PgrA ol 275w 2R o n Faxl EEHY VL
WY HES wWEo] gl $hE 20099 109 A Al o] el 1 AR R 2GA7E Al 2
o) QR B 5 A waabo] BRske] 90109 012 © U TH(Fig. 2B). Sim-1 calheler (Cook,
HE A3 ANSS AWt 9ol A 2wslert Bloominglon, USA)E selecliondtil sliff

o] 315 AEE WpAEte] 9] guidewire (Radifocus, Terumo, Japan)® ILA| et
out eZAlo] A oH)olE T} F, slff guidewire lip 9F5H B¢ FHey
o] o #]1ZA7]2L 8F guiding calheler (Cordis, FL,
o]  USAE 5 34T SUHEA7A AYstal, 8mm
3t diameler® 7} % vascular plug device
H9Fe-100/60 mmHg, ®eF 963] /min, Hemoglobin ~ (AMPLATZER® Vascular Plug 11, AGA Medical
22 8. 3g/ALONA 4AZF Tkl 71g/dLE #Aste  Corp., Golden Valley, MN)E Z7% 5™ 7|A 4ol A
T, WBCE 16,100/uLo] it} e em WA Yo RS guiding alheler

£ A T8 ARk shol] dAstH o A=

& FIHE 109 & etolls &8o] "oy s vl o3
7N H- 5 254 plug device7t Yo ol FdtH A YAt
g Al BEE BoA F7FHQ plug device Fi=

B i 8mm 27 29] Micronesler coil& AAate] a2
AArH o & Z¥o] WAISH= Yol H5atA] Neck  o4°l S22 %t (Fig. 3). Plug device®] by

CTOA 7|HARE o= shafoA] 22AEW 2oju o 3 FEHEYE microcatheler®t microwire
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(Renegade™, Transend, Boston scientific,

Watertown, MA)® selection 3}9] 3—-2mm =7]¢]
microcoil (VortX, Boston scientific, Watertown,
MA) & /WE fistula tract H3olA 2359 W7o

2 Flof g J=e] 91| 5| ol A= U5

QI ool o4 2ol WASHA 2elrFig
4) ok 108 Fol AT HZ AFY 29ey 28
QI AFUE L Fo GOl 92 AEuo] 2
Ag BASHI A&E nHrkFig. 5). A& 45 &
hA 2Ee ol HUusdon HUA gL

100/70mmHg, @9} 923]/min, Hemoglobin 42|+
11.4g/dL, WBC+= 10,600 /uLe] it}

o)
oA 913l FE median sternotomys 3 A=
3 groi} 7| THA A Belo] Alet 7kl Alel s olgt
H1Z3E 4o 7, =4 o
5o ol ARRro] Qlo] Htole EY MAw, A
Pz E A

th, 3, 4).

%_ﬂEo:]

o

tracheostomy tube®] overinflated cuff, X+ tube
Ao oJg 7| dZ nigh Ee BT 2Ao 8
7Y T Helsr A2

B wdolu 7 F5
2”HE TJZE F3d MAHe 5 Aled 39

Aol 4 ﬂxm A3

o
N
oZ,
I
ﬂﬁ
flie
Kl
vy
o
)
=
i
I
)
ro,
o
i3
lo
mu
=)
o
Jo
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e Ao xhg—

it
=

ok o ¥ ¢
tracheostomy tube?] ZA7} A& ol &= A

A EE Qe BE dedes AR geR sﬁo]: 3t
the BIE Q@)

¥ Z¥+ vascular plug device® AMEEFY 21t 9
2zt Tl JFS FA Yol A 73H al k=2s)

t} plug device’t 6 LR o]Fd H9-E, plug
device®] o}l mesho} 7T -AHESWME z1H|2] <14
A& BI5LAL microcoil & M2 AFTFo 2 & A

71 Lot} Vascular plug device?] A &vl7} Ay

71 Fet HEdo 2 o] S THe A 71E ¢
A7F S8 B EAE 7RI e SR AollA
FL Mol Aot e Zlow ]Eq Fde ol&
o 2 A AL 5 s gol EA
-2 A8tol| A &= vascular plug dev1ce7} Mol
Gold Zlow wetdn),

\ A HIEE —

1. Jones JW, Reynolds M, Hewitt RL, Drapanas T. Tracheo-
innominate artery erosion: Successful surgical
management of a devastating complication. Ann Surg
1976; 184:194-204 .

2. Allan JS, Wright CD. Tracheoinnominate fistula: diagnosis
and management. Chest Surg Clin N Am 2003; 13:331-41.

3. Kenji Takasaki, Kaori Enaisu, Masahiko
Nakayama,Takaloshi Uchida, Haruo Takahashi. A case
with tracheo-innominate artery fistula: Successful
management of endovascular embdization of innominate
artery. Auris Nasus Larynx 2005; 32:195-198.

4. Soria E, Valentino J, Given CA, Eric D. Endean, David J.
Minion, Lexington, K. The emergency use of endografis
in the carotid circulation to control hemorrhage in
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complication of fracheostomy. J Intendve Care Med 1995;
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Beiderlinden M, Eikermann M, Lehmann N, Adamzik M,
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Fig, 1.

i

i

i

-

Fig. 3.

Tig. 4,

Fig. 5.

Contrast enhanced C1'scan shows diffuse brain atrophy due to hypoxic brain damage.

g. 2A. Contrast enhanced axial CT scans show suspicious focal fistula from the upper medial wall of right proximal

common carotid artery to the tracheostomy lumen (arrow).

g. 2B, Coronal reformatted CT image right innominate ar teriography show focal bulging of the upper medial wall of right

proximal common carotid artery and contrast leakage into tracheostomy site (arrows).

Vascular plug device was applied into right proximal common carotid artery but the bleeding point seems not to be
covered completely, So, placement of an additional plug device was tried to cover the residual lumen of common
carotid artery, but failed.

After selection of fistula itsdf near the mesh of plug device with a microcatheter, microcoils wer e inserted into the
fistula itsdf and well fixed on completion angiography.

Left common carotid arteriography shows good contrast filling of right carotid arteries through extracranial and
intracranial collaterals.
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A4 T YO U5 IPITUROl U0 35 Y

AIj & At 7 Iqxq XXIE B9 glye -’F—?J

Percutaneous glue injection of postoperative hepatic artery pseudoaneurysm after
failed transcatheter embolization

;EEHQ:EE%‘, QIM|CHS . EAMEHEH 2 Habolstat
& FAN FA7E A} ol 7k= Zlo] 2l (Fig. 2).
Pseudoaneurysm, glue, embolization.
@ NEYH Y =
@ F bF shealh® % Fo=ls® W e 7,
5741/ 4=k 0.035 inch guide wire (Terumo, Tokyo, Japan)e}
RH catheler (Cook, Bloominglon, IN, USA)E ©]
5 AN geio] 715y YRR EL AU A 4 R
H4 AAYY Aacute calculous cholecystitin & 7Fe B oA 7IABH= 7HdsWwE &elsta

2 A g A< open cholecystectomy)S Al3d 0.014 inch Transcend guide wire (Boslon
ukby oA 2| ® uke 2 90¢ Adt 3 Qo] wksl  scienlific, Nalick, MA, USA)¢} 2. 2F Progreal
o] ABTE BE AZgc2ad(OT)o)A 7Hswol] 7} microcalheler (Terumo, Tokyo, Japan)& ©]-83t4
Aewmz s ubAg|o] o=® 74 Astow wdty  superselectiondtd] 4709] Lornado microcoil (Cook,
Sl Qe Bloominglon, IN, USA)¥} gelalin sponge parlicle

(gelfoam®= MAES A% 18U A& 5 A|3%
> Moy oG solAl AFols Holx ¢fd 7l 2
AR & 5 o] A7 Jhd Fuln oA 7HdE MR ofds] WEH (Fig. 3). 239t

H= 3}of| 22G Chiba needle (A& A medical, Seoul,

® e Korea)Z 7Hd5u 52 27 Ax15te] Yellow shealh

B Az 2o} o= 71w Yoz Az (A&A medical, Seoul, Korea)E 4FYshal 1%
& 9 8em 2719 7AW 27 Baty] 1 7S sodium lelradecyl sulfale (Trombojecl) 2 cc, N—
7 9]0 complicated fluid collection¥} air bubble ~ bulyl-2-cyanoacrylate (glue) (B. Braun,

So] glon 7k F7h e 2% sleurst ZI7kolx  Melsungen AG, Germany)9t #32& 1:4 39 4
complicated fluid collection®] Y2 (Fig. 1. 27Hs  cc MAaS AL (Fig. 4). o] HANA 95 &
W HPRGEA A 4 FEAGH R T BU0E AR 24 W2 =g AR FAEAS o

}_
oA 7|AFHE JME W e Qo] Fuls ofo g Al AlBEE g eold M e T s Ay
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Fig. 1. Enhanced CT scan shows a 2.8—cm sized pseudoaneurysm (arrow) probably at the right hepatic artery and
surrounding complicated fluid collection with multiple air bubbles., Another complicated fluid collection is seen in
the perihepatic space,

Fig. 2. Common hepatic angiography shows the pseudoaneurysm (arrow) devdoping at a branch of the middle hepatic
artery.

Fig. 3. Middle hepatic angiography after the coil embolization shows opacification of the pseudoaneurysmal sac via
intrah epatic collaterals (arrows).

Fig. 4. A radiograph shows complete filling of N—butyl -2 —cyanoacrylate and lipiodol mixture in the pseudoaneurysmal sac
with reflux of the mixture into some anterior segmental branches of the right hepatic artery (arrow).

Fig. 5. Common hepatic angiography after the embolization shows no opacification in the pseud caneurysm.

2011 D el Bl N 2| 52| X| M[18&




@ TP

Arteries, pudendal, embolization.
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cail (Cook, Bloomington, IN, USA)& ©]-&3}o] A

AL Ast T MAL 3 92 internal pudendal

SY-SHHZ2 QI
DERA X YT Ut 2Y MHS

Embolization of high flow priapism caused by arterio-cavernous fistula using coils
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(cavernous artery)e] ZZro] AA| HE=dl, o= AF H =RoME Gt A B8-S o] & HAsE Alch
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T AEHA AlsS S 49 s Mol e W MAH o] dAf ArHo R Fa%F TS shal gle

A Sk, AR SAEL- autologous blood clot = W) A& A 3kxLe] WS A st al & 40

gelatin sponges ] YA MA EZS Tl AlesoF Qlnh

A 47 Ve RES A 4 drkal o)opr]st @ ] 2 o
a = o

v AR o|AE PVA (polyvinyl alcohol particle),
= 1. Kim KR, Shin JH, Song HY, et a. Treatment of high-flow
- . .
glue (N-butyl cyanoacrylate) T2+ microcoil 52 priapism with superseleclive transcatheter embalization in
- 27 patients: a mullicenter study. J Vasc Interv Radiol
G A =dS A BE contralateral 2007; 18:1222-1226,
cavernousal artery, dorsal penile artery, external 2.Kress O, Heidenreich A, Kose KJ, Wagner HJ, Allke H.
= - Superselective embolization with cdils in high-flow
. -
pudendal artery oAl 7|Aat= 7] Eoll 23 priapism. Cardiovasc Inervent Radiol 2002; 25:326-329.
131?1_-7] 7].‘6-_ Xg—oﬂt %El_:]-ﬂxl 01%_-_9_131, _gs]gq le??]- Ho}xl 3. Kerlan RK Jr, .Gordlon RL,.La.Ber.ge JM, Ring EJ.
Superselecive microcoil embolization in the management
of aylao]efarl ARG 2007 7 Sof 93 WE of high—flow priapism. J Vasc Interv Radiol 1998 9:85-89.
N J

Iig. 1. Right internal iliac anglogram shows an arterio—
cavernous fistula at the distal portion of a branch
of the right internal pudendal artery (arrow).

Fig, 2. Right internal iliac angiogram after embolization
using coils shows complete occlusion of arterio—
cavernous fistula.

Fig. 3. Left internal iliac angiogram shows patent dorsal
penile artery (arrow) without evidence of arterio—
cavernous fistula,
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Angiographic Findings and Uterine artery embolization for symptomatic
adenomyosis in a patient with uterine didelphys.
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Fig. 2. B.

Figure 2. A, B

Figure 3.

Figure 4. A, B

Fig. 2. A.

A 38—year—old woman with uterine didelphys.

T2 weghted coronal MR image shows two separated uteruses and focal adenomyosis (arrows) in left—sided
uterus.

Pelvic aortogram shows tortous and dilated left uterine artery (arrow) and two separated uteruses (arrows
and arrowheadsin B).

The right uterine arteriogram demonstrates small branch (arrows) outside the right—sided uterus
communicating with the left—sided uterus.

T2 weighted (A) and contrast enhanced (B) MR images taken three months after embolization show 44%
volume reduction of the left—sided uterus and non—perfusion area in adenomyosis (arrows in A and B).
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Percutaneous transhepatic obliteration (PTO) for the gastric varix
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Fig. 1. Enhanced CT scan demonstrates gastric cardiac varices (arrow).

Fig. 2. Splenoportal (A) and left gastric (B) venograms show gastric varices through which the venous blood flow runs
from two inflow vens (arrows) of the left gastric vein to distal esophageal varices.

Fig. 3. Sdective venogram obtained via a microcatheter advanced into the gastric varices shows the variceal blood flow
more clearly.

Fig. 4. The remaining gastric variceal flow is well seen on venogram obtained via the other inflow vein of the left gastric
vein immediately after glue embolization of one of the inflow veins.

Fig. 5. The mixture of glue and lipiodol is completely filled into the gastric varices and some parts of distal esophageal
varices.

Fig. 6. Splenoportal venogram obtained immediatey after glue embolization shows complete obliteration of the gastric
varices and their inflow veins.

Fig. 7. Follow—up CT scan 16 months after PTO shows no gastric varices.
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Fig. 1.
Fig. 9.
from the distal portion of the splenic artery.

Contrast—enhanced CT shows tortuous splenic artery (open arrow) and three aneurysms (arrow),

Splenic arteriogram shows tortuous splenic artery, The largest aneurysm (arrow) is 2.2cm in size and originated

92
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Fig. 3A—C Radiographs obtained during embolization. One of distal branch of splenic artery was embolized with IDC coils
(arrow in A). The distal neck of aneurysm was embolized by multiple IDC coils (arrow in B), which was
anchored to the small distal branch of splenic artery. Further embolization of proximal neck and part of
aneurysmal sac was done (arrow in C).

Fig. 4. Post—embolization arteriogram shows complete embolization of the aneurysmal sac. Distal part of the splenic
artery is opacified through collateral flow (arrow).
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Intestinal Bleeding Due to Jejunal Varix in a Liver Cirrhosis Patient: Coil Embolization
via Right Portal Vein

B FA 3h AR s, 248 dutshigo] FRkEo] 9l
Intestinal varix thFig. 1A, B).
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AmoE JUGsL BAET B40 7k o] B4y % Terumo, Tokyo, Japanjs ©1&3te] 2749 S
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1. Joo YE, Kim HS, Chd SK, el al. Massve gadroinleslinal
bleeding from jejuna varices. J Gastroenterol 2000; 35:
775-778.
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2. Watanabe N, Toyonaga A, Kojima S, et al. Current dtatus
of ectopic varices in Japan: results of a survey by the
Japan Sociely lor Porlal Hyperlenson. Hepalol Res 2010;
40:763-776.

3. Salo T, Yasui O, Kurckawa T, el d. Jejunal varix wilh
exirahepatic portal obsiruction treated by embolization
using interventional radiology: report of a case. Surg
Today 2003; 33: 131-134.

Korean Society o Interventional Radiology 95




Figure 1. A, B. (A) Gontrast—enhanced abdominal CT shows a tortuous and dilated vasculature (arrow) suggesting varix is
located in mesentery of right lower quadrant area and some branching vessels from varix are protruding
into adjacent intestinal wall (arrowheads).

(B) Coronal scans show entire course of the varix supplied from main portal ven,

Figure 2 A, B. (A) Direct portal venogram shows large amount of portal flow refluxed into hypertrophied vein (arrows)
originated from distal portion of main portal vein, which supplies huge jeunal varix (arrowhead) without
definitive contrast extravasation.

(B) Multiple draining veins (arrows) from nidus of varix are found and one of them is hypertrophied and
drained directly into IVC.

Figure 3. The main trunk of jejunal varix is embolized with 12mm in diameter vascular plug (arrow).

Figure 4, Follow —up portal venography after the main trunk embolization shows continuous opacification of the
varix due to three small collateral vessels (arrows) from SMV.

Figure 5. All of small collateral vans are successfully embolized using 2.4F microcatheter and multiple microcoils
and completion portal venogram shows the varix and its afferent veins are not opacified..
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Endovascular Stent Graft Placement for Treatment of Common Hepatic Artery
Pseudoaneurysm
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1. Venturini M, Angeli E, Salvioni M, et al. Hemorrhage from
a righl hepalic arlery pseudoaneurysm: endovascular
freatment with a coronary stent-graft. J Endovasc Ther
2002; 9:221-224.

2. Kaw LL Jr, Saeed M, Brunson M, Delaria GA, Diley RB.
Use of a stent graft for bleeding hepatic artery
pseudoaneurysm [ollowing pancrealico—duodeneclomy.
Asian J Surg 2006; 29:283-286.

3. Maleux G, Pirenne J, Aerls R, Nevens F. Hepalic arlery
pseudoaneurysm afler liver transplantation: definitive
treatment with a stent-graft after faled coi emboalisation.
Br J Radiol 2005; 78:453-456.

4. Hashimoto N, Haj S, Nomura H, Kato M, Ohyanagi H.
Arlerial hemorrhage by pseudoaneurysms folowing
pancreatodu odenectomy. Hepatogasiro—enterology 2004;
51:1847-1848.

5. Aranha GV, O'Neil S, Borge MA. Successgul nonop erative
management of bleeding hepatic artery pseudoaneurysm
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16:528-530.

Fig, 1. A,
Fig. 1. B.

Abdominal CT shows a small pseudoanenrysm of the canmon hepatic artery (arrow) with surrounding hematoma.

Common hepatic arteriogram shows the pseadoan eurysm (arrows) and extravasation of constrast material.

Tig, 1. C. A stent graft (Jostent; 4-9mm in diameter and 28mm in length) was positioned across the common hepatic
artery and a 4mm —diameter balloon catheter was inflated to expand the stent graft.

Fig. 1. D. Acompletion angiogram shows complete exclusion of the pseudoaneurysm without extravasation of contrast media.
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Endovascular treatment of external iliac artery perforation with Jo stent-graft.
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& xR ¥FCTOlH 282 FAE 9tk (Fig. 9)
= AT W] AF (L. external iliac artery
perforation) @1 %H
U o HFojuh HE o UL 7|Eo EAS
5) P ST, A, TG, d5EE A Sl oE

3 4 = ~ 2 AgEol us &
(hypovolemia) &2 915ko] u]-¢- FobA 91%cHFig. 1 OlE3t 7320l Stent-grafts 3 FHHA 2/ &
FHol7l spA Rt gxte) H9ole ABFF o o

ERES R R ] sho] Bto] FolA oiA AntHo = FEEW o A}

20 gEote] $EYEEHL ARete] 5F S AFHEA stent-graft EA

=
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_ = ] s %
stent-graft & 5mm 27 2] SA7HEH o AXAA 1.Baltacio lu F, Cim it NC, Cil B, Cekirge S, Ispir S.

A AZE o] Aasto 2 i BAS ZEa ) Endovascular stent-graft applications in iatrogenic
vascular injuries. Cardiovasc Inlervent Radiol 2003;
o]¢} Zro] balloon expandable stent grafti B|I 26:434-439.
2 Ao, g7]0 = o]as] A 7L 7Resta 2.Yeo KK, Rogers JH, Laird JR. Use of stent grafts and
o M}‘“ ]4 sheath= ]o }01 é ] ]— ]-—U } cails in vessel ruplure and perforaion. J Interv Cardiol
2, A o) sol Lkt AS BEEI 2 Aot 2008; 21:86-99.
3. Tielliu IF, Verhoeven EL, Zeebregts CJ, Prins TR, Oranen

Bl, van den Dungen JJ. Endovascular realmenl of iliac
arlery aneurysms with a tubular stent—-graft: mid—term
reaults. J Vasc Surg. 2006; 43:440-445,

4. Fernandez JD, Craig JM, Garrett HE Jr, Burgar SR, Bush
AJ. Endovascular management of iliac rupture during
endovascular aneurysm repair. J Vasc Surg 2009
501293-1299.

5.Cambj-Sapunar L, Maskovi J, Brkljaci B, Radoni V,
Dragicevi D, Ajduk M. Outcome of emergency
endovascular treatment of large internal iliac artery
aneurysms wilh guidewires. Eur J Radidl 2010; 74:86-92.

Fig. 1. Contrast enhanced pdvic C1 shows a pseudoaneurysm (arrow) from the left external iliac artery.

Fig 2A. Telvic angiogram shows a ruptured pseudoaneurysm (arrow) at perforation site of the left external iliac artery.

Tig 2B. A radiograph shows temporary balloon tamponade (arrow) at perforation site to prevent active bleeding.

Fig 2C. Left, iliac angiogram obtained immediately after stent—graft placement shows no evidence of active extravasation
or pseudoaneurysm at the left external iliac artery.

Fig 3. A follow—up CT obtained 10 days after stent—graft placement shows complete exclusion of the pseudoaneurysm
and good patency of left external iliac artery (arrow).
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brachiocephalic trunk
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Brachiocephalic trunk, dissection, stent
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1. Du Toit DF, Odendaal W, Lambrechts A, et a. Surgical and
end ovascular management of penetraling innominate artery
injuries. Eur J Vasc Endovasc Surg 2008; 36(1:56-62

2. Axisa BM, Loftus IM, Fishwick G, et al. Endovascular
repair of an innominate artery false aneurysm following
blunt trauma. J Endovasc Ther 2000; 73):245-250

3. Ahmed |, Katsanos K, Ahmad F, Dourado R, Lyons O,
Reidy J. Endovascular freatment of a brachiocephalic
artery pseudoaneurysm secondary to biopsy at
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32(4)y792-5

4. Biebl M, Neuhauser B, Perkmann R, et al. Traumatic
pseudoaneurysm of the brachiocephalic artery following
medianoscopy: initial endovascular repair fol owed by open
surgery—a casereport. Am Surg 2003; 69(6):542-545

5. Blallman SB, Landis GS, Knighl M, el al Combined
endovascular and open repair of a penetrating
innominale artery and tracheal injury. Ann Thorac Surg
2002; 74(1):237-239

6. Miles EJ, Blake A, Thompson W, el al. Endovascular
repair ol acule innominale arlery injury due lo blunl
frauma. Am Surg 69 2003; (2):155-159

Fig. 1.

Tig. 1A, B. Arterial phase axial (A) and coronal MIP (B) images of chest CT scan show the dissection with pseudoan eurysm
formation at the right brachiocephalic trunk., Small amount of mediastinal hematoma is noted.
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Fig. 2A. Initial arch aortogram demonstrates the dissection with pseudoaneurysm at the proximal right brachiocephalic
trunk.

Fig. 2B. On arch aortogram following deployment of the covered stent, the lesion has been successfully excluded and
thereis no abnormal tinding of supra—aortic arteries,
Tig. 3A, B, On axial (A) and coronal MIP (B) images of follow up CT scan 2 wecks later, the lesion of right brachiocephalic

trunk has been completely excluded. Both common carotid and right subclavian arteries are normally
visualized,
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and internal jugular vein
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Endovascular therapy for traumatic arteriovenous fistula between subclavian artery
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1. Lin PH, Koffron AJ, Guske PJ, et al. Penetrating injuries of

A = A=Y MK z)d0 vy s Ke) =z
Al A5 Rz stent graft dAze] iAo w2 574 Ihe subclavian artery. Am J Surg 2003:185:580-584,
WEE stent graftE o]-&ste] == W ot} A& 2. Stecco K, Meler A Seiver A Dake M, Zarins C.
Endovascular stent-graft placement for treatment of
- o - -
Al stent graftE HHO| A&s| YA ofF 3t 7]+ traumatic penetrating subclavian artery injury, J Trauma
2000:48948-950.
o] 5 (migration)e]t} Zrold (foreshortenin Fo
] O( & ) ]L]‘ = l—u( g)°ﬂ T_l 3. Cohen JE, Rajz G, Gomori JM, et al. Urgent end ovascular
a‘]—on] 0]: ‘GH‘,]— T/\ﬂﬂ@—k] AH| E7]— x]‘7]—.1ﬂ7<]-kl AHE stent-graft placement for traumalic penetrating ubclavian
arlery injuries. J Neurd Sci 2008;272:151-157.
(e} 71—0 = B} .Q_ 1= =z 3F 4
HE]— Hg]— (‘):}- '1 = 7<TO1 —‘EE]— E‘l-’ 'LH 4. du Toit DF, Lambrechis AV, Stark H, Warren BL.. Long—
Euﬂ oz 7B Z2e 7L ubA] o= A lerm resulls of denl grall lrealmenl ol subclavian arlery
]— TE1 ] ] 1— v === 1 d » injuries: Management of choice for sltable patients? J
O] F_Q“(S‘—UZ‘ ﬁ_zr%t_[ﬂ Vertebral artery)y {3:—7]—%%11& Vasc SUrg 2008:47:739-743.

Tig. 1. Axial image of contrast—enhanced CT scan shows arteriovenocus fistular tract (white arrow) between right
subclavian artery (RSCA) and right internal jugular vein (R1JV).

Tig. 2. Right subclavian arteriogram shows the arteriovenous fistula (white arrow). The fistula was seen as an ovoid spot
because of posteroanterior direction.

Fig. 3. After successful stent graft placement at right subclavian artery, there was no residual blood flow through the
arteriovenous fistula.
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Pseudoaneurysm at right hepatic artery after

laparoscopic cholecystectomy
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= 1. Venturini M, Angeli E, Salvioni M et al. Hemorrhage From

= Stent-graftﬂ- 79‘%%0] E]_TL %11:} a Rght Hepalic Artery Pseudoaneurysm : Endovascular

Treatment With a Coronary Stent—Craft. J Endovasc Ther
2002; 9:221-224.

2. Won YD, Ku YM, Km KT, Km KH, Kim JI. Successiul
management of a ruptured hepatic artery
pseudoaneurysm wilh a slenl—grall. Emerg Radiol 2009;
16:247-249.

3. Roche-Nagle G, Maceneaney, Harle P. Pseudo-
aneurysm of the hepatic artery afler laparoscopic
cholecystectomy: A case report. J Minim Access Surg
2006; 2:73-75.

b ; Q‘:;; ‘

i - \“{ it '
Fig. 2. B.  Hedsns 5 3 Fig. 2. C.
Fig. 1. Abdominal CT shows a pseudoaneurysm at right hepatic artery (arrow).
Fig. 2.

Celiac (A) and hepatic angiogram (B show the pseudoaneurysm (arrows in A and B) at distal part of the right
hepatic artery near the origin of the right posterior hepatic artery. (C) On hepatic angiogram after stent—graft
placement (arrow), the pseudoaneurysm is completdy excluded.

Korean Society o Interventional Radiology 107




Fig 3. Abdominal CT obtained 3 days after the initial procedure shows recanalization of pseudoaneurysm (arrow).

Tig 4. Celiac angiogram (A) and cone—beam CT angiogram (B) after additional stent—graft placement show successful
exclusion of the pseudoaneurysm (arrows).

Fig 5. CT angiogram obtained one week after second procedure shows complete thrombosis of the pseudoaneurysm
(arrow).
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CASE 29

o|Fd, MSZF, 2|HZ, Ololirt

@ FHH
stent—graft, endoleak, aneurysm, aberrant

subclavian artery

52 A1/ A

© Y

ok 1d 670 A right sided aortic arch with
aberrant left subclavian artery® 5 9HFo4
(ruptured aneurysm)® endovascular repair with
stent—-graft (EVAR)E Wt $Hxt=2 FA4F glo] A8
Sk 2957 CTOIA endoleako] L7,
@ oy

Type III endoleak after endovascular repair of
the ruptured aneurysm involving the aberrant

left subclavian artery.

5 FHr

Endovascular repair A€ % 149 67049 H 49
o] FAAAIR A|FYeF 2YZ7F FH CT oAl aberrant
left subclavian artery o 3%t stent-grafte] W
oA aneurysm sac® W= endoleake] g

(Fig. 1). Aneurysm sac®] =7]+= H3} 312

Stent-graft failure= Q% type III
endoleak?| Q&Y x|=

Interventional Treatment of type Il endoleak due to stent-graft failure

% OEFWE HASte 8F vascular sheath®
A3k 3 5F pigtail catheterS ©]-83F thsHWz
oA st s Wl A 7| A 8t= aberrant left
subclavian artery @] EX& A o o] o] A3t
stent—graft® FIF F oA F S E aneurysm
sace] £29H (Fig. 2A). 0.035-inch f=&A}
stent—graftE $3319 aneurysmal sacll E017H=
Ao 2 A stent-graft?] tear ¥ type 111 endoleak Y
2 A% (Fig. 2B). Stent—-graft® metal
component? fracturer 132

o]% 12mm, 6cm Z7|9 stent—graft (S&G
Biotec, Korea)E stent-graftllo] endoleak§$¥E&
Z3sle] A2k F balloon catheter (Foxcross,
Abbott, USA)JE ©l-§59] stent—grafts A
(Fig. 20). A& A% A3 daxdedt 459 &
of Al8Y3t CT angiogramolA © oA type III
endoleak< K o|A] ¢bE (Fig. 2D & 3).

@1 &

Yo H = s 3L Fhste Ao A vk 3t
R ALl L 27 o)
f&o] &4 AR2HTHE stent-graft 5& ©]§gh
olE|Ml A K J:7} wo] ool 1 9ty 1EL}

stent—graft ¢ 3 endoleako] WA & 4= 4L
g

&
o>
gk
r o)
N
ol
H
s

i
D)

0,
N

=)

E]
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endoleak< stent—graftS ArQUor 25K

£ ‘primary endoleak’ , A2+ sigloy
#2 Z YyeEly+s= 495 ‘secondary endoleak’ 2 gt
th, d¥rE 2 & endoleak> THF WEQ FFHIL

stent-graft® 98] AerE A ol s vhehyu,

¥ endoleak& iAo 7 W=7 & s} Axo]
Ao A= endoleak©] A& Hof EM =0l mld@ o]
oj 27| &= Fhe},

Type III endoleakt type I endoleak®t Z 9]
systemic pressure’} aneurysm sacS® direct
perfusion®|o] &3 Tul=ol 377} A1 g
ojoj A= AS-= HAlEr, wiebs] EVAR $ 447134

F212S B3l endoleak®] WA F5E FQIsto],
0|9 75 A= Zlo] Wi$- Fashrt,

T % type I endoleak™ stent—graftE F+Ad3t=
HEZEe] B8] (TT-a) B+ stent—grafte] 2 &E(graft)
o] AojAAY 3 £ LHHe 45 ([MI-b)oll L&t
U] endoleak® H=o] wel major (2 mm) =
minor (2 mm)= FEHT} Type I endoleak+ 2
E endoleak 29 20%3 % A3t EVARS 3=
ZollA 4.8% AH=oltl. Type I endoleak’} 7]+
7|2 2= inadequate seal®]y stent—graft?)
metal component®t fabric Abo]o] whzh wj&o
fabric®] o] A7l= Aom dHAUT, 53],

aneurysmi} stent—graft 44 H¥H7F +HEHZ H$-
stent component®] upzbo] & A7It} o] 3t fabric
defect= type ITI endoleak® =& foloju Azst
A zskojof gl

+ Right sided aortic arch with aberrant

Tl Ad 5= lerm FA

= 59
subclavian arteryf’l aneurysm® endovascular
treatment § AJ71 delayed type III endoleak $itt,
Delayed type III endoleak+ first generation
deviceol Al & 4 = X Folvh. Type III
G2 |22 stentE THEH
loll A= A&

=
9100 Aol AR 4 AUt B F4

o 10mm, 5cm stent—-graftS AME-3}

endoleak+ &34 WU

% 3L endoleak
£ A5357] YIAE 12 mm-6 cm stent—graftE
AHE-3E ), 3F3-o endoleak @] AW 7sAlo] gl

= 2429 24947 Basit,

A DR Y

1. Robert J, Ryszard S, Anna Z, Waclaw M. Diagnosis of
Type Il endoleak and endovascular Irealmenl wilh
aortouniliac stent-grafl. J Vasc Interv Radiology 2009;
20: 125-129.

2.W. Anthony L, Thomas SH, James MS. Late type Il

enddeak from graft erosion of an excluder dlent graft: A
case reporl, J Vasc Surg 2006; 44: 183185,

3.Conrad L, Asbjomn |, Jan L. Staal H, Has OM. Type I
endoleak from a thoracic aortic stent—graft. J Endovas
Ther 2002; 9:5635-538.
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Fig 1.

Fig 2A.

Fig 2B.

Fig 2C.
Fig 2D.

Fig 3.

Contrast—enhanced axial CT scan shows the stent—graft along the aberrant left subclavian artery. A large
aneurysm with mural thrombosis is noted at the anterolateral aspect of the stent—graft, suggesting endoleak.

Thoracic aortography shows an aneurysmal sac arising at the mid—portion of the aberrant left subclavian
artery stent—graft.

A 0.035—inch guidewire was advanced into the aneurysm sac, through the stent—graft, suggesting type III
endoleak.

After 12mm—6 cm stent—graft was deployed, the balloon dilatation was done using a balloon catheter.
Follow—up subclavian arteriography shows no residual endoleak.

Follow—up CT after 1 week showed complete regression of the endoleak from the aneurysmal sac involving the
aberrant left subclavian artery.
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@ xll

Varicocele, Embolization

@F
1641/2

5 Az

2ol A7l grade 11 (visible through scrotal
skin)®] AW ol tis 671E A AAH W 7+ AA
% (varicocelectomy; surgical ligation)2 W¢teL}
QAW 70 7ol WarE glolA IEWA A =7t
o=,

d

@ gy

Recurrent varicocele after surgical

varicocelectomy

AAHL oA H5 agk Aol grade T2 HAA
WF7E Qlow #E AFE] pagE b S, gt
EEYZ S|4 5 18| pampiniform plexus
7F s o] 9l o Valsalva maneuver oA B F=
YA = adS Holal A A% of 4 bmmz 574H

(Fig. 1.

(NP 2011 Ch SHel Eftl M Mol &t X| X188

BAPS Ol Tigt

UL P opH] M=

Varicocele embolization with coils and sclerosants

o
1

£-2 AR tourniquetl® HS § 220t
319 $-2 basilic vein® minipuncture set& ©]-&3
AAslo] 4Fr Cobra catheter (100ecm)E 3 A4
o] &J2|AIZ] - table tiltingS 3to] ZAFAE ¥
< 1 #= spermatic vein2 =29 F7F IHEE
L3 levell A retroperitoneum®® F3}= venous
tributary7F 912 ™ main tributarye= &=
27 0] 2l (Fig.

P

pampiniform plexus® 9&F =&
2A, 2B).
Scientific, Watertown, MA)E o] &3}o] Hu}l 2FA|sH
AWz Y S d9UE W inguinal canal levelolAl & 7}

o] Huho] 2 (Fig. 2C). Subinguinal levelo A 3

Microcatheter (Renegade, Boston

M€ microcoils (2~3mm ; micronester, Cook,
Bloomington, IN)E ©]&3to] MA=S AlHsHAS
(Fig. 2D). o]ojA gtxto] A% &7hets o] &5
inguinal levelS ¢fubshA| skal 2 YA

=
ko R of 2YGA| B50) A Zl& BTk 3(Fig.

1

28), foam sclerotherapy (2mL of 3% STS [sodium

tetradecyl sulfate, Thrombojet] + 3mL of air)
5mLE Cobra catheter® &3l A%, ZHH
spermatic vein®] 370¢] coils (6mm Nester coils)=
MA =g AT 2T FHS5 AP HRJeo A

spermatic vein®| 2F A ¢ (Fig. 2F).



518

Varicocele spermalic venous insufficiency®ll
]3| pampiniform plexus”} A 0.2 S A
3 Wby 9~15%9 S SHee Hoju AFH
AUEo] 2radtw Qs 3 B9 78 Hjlew
A A et

ol tigt ARE &% HZF%o| inguinal,

<

inlernal inguinal ring X o)A
fovt A4 a7 = B 2d
HZ hydrocele, 118 Y=o g5 Ao EA7t
L R R ol =
spermalic vein®.=2 calhelerE YA 7]3L Eout

=
=

+ pampiniform plexus® 242l subinguinal
1

subinguinal, ¥+=

YA 3

#x Agug

O
Ak 9l spermalic

2E WA A (RS

level % ¥ inguinal canal %

veinZkA] coilolt Z3HA] A

@4 otk Pol Uk, B Hred JUEe ¥

Al A7 4 QlojA Hrh & Ax AFES 7IUE

291 £ S0 329 =42 9902 cal
P

AW S 201 thA] Aol coil 2 MAES
tﬂ
£

1]
[*
!-J
jc;

3o &‘1 A bt AlE 4= Sl

A& A3’ Y (foam sclerolherapy)S & Z# ¢t
Zo] 3% STS 2mLe} air 2mlLE 4lo)A oF 5mLo)
foams ¢ =g 0|83t foam2 &0 7% #H3}

&2 o
A9 g EA 5 9om BT FeA] FANE &

g 4 e Aol sk 4l HlES AR dARE
STS : airE 1: 4% 3l= F$-= ),

H Z A F table tilting ¥} Valsalva maneuvers
HastH AU o {E Hoh fA R 4 Qa4
29] pasilic vein®] cephalic vein ©]-&3HH 2]
NA=Z Algo] 7hsatal A8 = &4A ok EIF -
= g EAY AR} HS spermatic veinS®E S0
The A== 2rh R o

oj ot £
90~97%%2 LdHA il HAHA A% 27 ~78%0]
A BAEE Ao dEA ol et vt a4
& Rtk AMES 4~11% HEolv] T HiloA
= 3.6% 2 deA me Ao eiar g 4 Qi

rlo

A9 A MAse) Ned 43 ee

3 Z 0 2= pampiniform plexus® throm
bophlebitis?} 1~4% A ZEolA A4 4 o} $xpo]
£712F0 2 gpermatic cordE ¢Yuste] JFE WA

HFEF & o

302 thrombophlebitisE | o) ot

f
£
o
]
1

32
o
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Fig. 1. Doppler US shows dilated veins within the left pampiniform plexus. The maximal diameter of the ven was about
4. 4dmm, Dilation became more prominent with Valsalva maneuver,

Fig. 2A, 2B. Left renal venograms (via right brachial approach) show contluence of the left spermatic vein (arrow in 2A)
presenting an incompetent valve and reflux of contrast medium into an ectatic pampiniform plexus (arrow in
2B). Anocther tributary (arrowhead in 2A) to the retroperitoneam is seen.

Fig, 2C, 2D, Selective spermatic venograms show two spermatic veins at spermatic cord leve, Three microcoils were
deployed in one of the two veins,

Fig. 2E. Sdective spermatic venogram during manual compression of spermatic cord shows no contrast medium retlux into
pampiniform plexus, which indicates the efficacy of the clamping.

Fig. 2F. Completion left renal venogram after sclerotherapy and coil embolization for the proximal part of the left spermatic
vein shows noreflux of the contrast into the spermatic vein.
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CASE 31 *j]IPOP s

Stent insertion for thrombotic graft occlusion at portal vein following pancreatic
cancer surgery

AXE, g4, 2443, 3%
cEMSHet Y Saelstat
e FUH Ajejunum)®] g wdf 2 $EHE AUYEE
Portal vein, stent o] ®eirk, shA|gk 7+ W EW o] ERF= FAHIL Qi
aspiration thrombectomy
thrombolysis graft ocdusion @ MsPE A =
pancreatic cancer 250 §& st A -5 EWE 20G Chiba needle
£ o] &3l A WA & B 29 JA oA FuE
@ F e A4 WM s ArkFig. 24). 5F
574/ o3&} Davis calheler (Cook, Bloominglon, IN, USA)¢}
urokinase (200K unil)& o] &3t A &% TF
& AL A Shealh calheler (Cook, Bloominglon, IN, USA)E
Bl (portal vein)¥ & 7o AW (superior  °18 FY BAAAET senlE O]ﬁ"}' AxnE A
mesenteric vein)& Aot FAetel oist 4&(PppD,  F3HAh AEse E S EAAA =& AW &
Pyrolus Preserving Pancreatico-Duodenectomy)Al =9 E77F S&5= 3o o] 34 Cﬂ/\ﬂ 7F Y 2
S E 7 (Synthetic Graft)E o] 83t} ¢idstgia, o]  (inlrahepalic portal vein)ol B4 Mol 25k 7

3R LR FAG Holu 7t Ul AA @Y 0y 2R 2ol thd 2o ZUPﬁiOl P59 IUFig.
0 527 fzobA 524 TUA FATE CT A4 A7l 2B), olell sl WA FABAAASS Aol =

"
FugEn B4 NP ejunum)o] AU e o S5 4TI k. ol F xv}vgw rHE

O

(venous congestion)©] WA, (10mm x 80mm)(S&G biolech, Seoul, Korea)S &

AP o R W AR JFEE BF ESER

G Xy E“ilﬁl—‘}ﬁ\ﬁl-(Flg 20). SHIEE SIAARL 5 Al3EE &

Thrombotic graft occlusion at the portal vein Wr ol 7t f FH FRbPALE O] AR AL A

E A Rl Fue] R dgety 28 9 Al

@ FerA & ¥ BAgol e AL A& TR AT
Fa 5 TR AT BE OT BWylo A gEw  (Fig. 2D)

(synthetic graft)o] EHo=2 urs] al(Fig. 1) ¥1%
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A7lE HEE 2% YWIR Bl
I glou & & AR RE AlE AL 2 F
glof Aot o] FPEIE o] 83k Bl &o] o]
Z AL-o 11 WIEE13%~20%% RI1E vl 9lrhd,2).

A0 % 44 F YT WHlo] WA A

= 2'0=

T 49l (34) Als AW 5 2] 4ol IAY
Ak 2ol slenlE L‘Q"ﬂ‘:}(5,6), -] 23@1401]

slenl—graftE 4r¢is}

Neg 830 49-7F SN —5':“”9/] slenl—-grafiE= 1
Wol 22 5 75%~100%04 A0l SAE
Th= Ba7F Aek6,7). 2oyt e suS 3y
o FRE 9] Ao e AT 2 5 AL
WEo] 80%el ol2m, o= tiFE o] Aot
Hojol| oI5t Zlo lﬁ’rL Abde] H]F=o] ZH e stent

rr
M
folr
op
ol
2

o Bk, & FEolA = 670

- ﬁ“‘—&lé‘% ek CTE AlAstg onf, & o

e
ol

stent2] AJo] FAIHIL

A AR A FATH(Fig. 3).
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Fig, 1. Coronal reconstruction image of C'' scan shows thrombotic occlusion of synthetic graft portal vein (arrows). But, the
intrah epatic portal veinis patent (arrowhead),

Tig. 2A. Transhepatic approach (arrowhead) was used after puncturing a branch of patent right portal ven under US
guidance Thrombotic occlusion of the synthetic graft portal vein was noted (arrows).

Fig. 2B, Portal venogram after thrombolysis and aspiration thrombectomy shows a stenosis at the graft anastomosis
(arrow). A filling defect suggesting embolic thrombus (arrowhead) is noted at the intrahepatic portal vein.

Fig. 2C. Sdf expandable stent 10mm x 80cm) was deployed to cover the proximal and distal anastomotic stenosis., Before
the stent deployment, aspiration thrombectomy was done for an embolic thrombus in the intrahepatic portal vein,

Fig. 2D, Post—stenting portogram shows patent portal vein and superior mesenteric vein without intrahepatic embolism.

Fig. 8. Six months follow up CT scan shows the patency of the stent, portal and superior mesenteric veins (arrows). But, the
size of residual pancreatic tumor wasincreased.
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AEEel

A
AHEHA=S

with chronic recurrent pancreatitis

x o

@ xll

Pancreatitis, Portal vein, Stenosis, Stent

a
A 5¥IZE AL g o] YR TR 3
dEtE A S =5 FRue
T u o]FmWE o] By
w0 2ol O stent 414 %o]

)
ol

?g—

Lo

Y=ol v
o= g
G Xy

10

Chronic pancreatitis with portal vein stenosis

(cavernous transformation)®] 2 (Fig 1).

@ A&
21G Chiba needle
(P6)E AT % 0.035"guidewire (Guide wire M,

AHBH 01 X2

o] &-35lo] Hu|A o 7 7R

Syt

Percutaneous transhepatic stent placement for portal vein stenosis complicated

Terumo, Tokyo, Japan)g& ©]&3}o] 5F calheler
(Sofl Vu, AngioDynamics, Queensbury, NY)& 3
ol YA & Buagd e AYEEs R

w04 ~5em o) A5 BRO90%)0] glov] Fru

o7 FjHAF M3 (cavernous lransformalion)ol

R

3 43t @ (collaleral vesseDo] B, & 49
B9 W Ae 26mmHg, 9% %A

supsuperior mesenleric vein, SMV)¥} H|ZF A
splenic vein)®] ¢#& 17TmmHg® 2k 95944
20 A= 9ImmHg Y (Fig 2A).

FEM AR A 10mm x 4cm balloon
catheler (Synergy, Boslon Scienlific, Nalick, Mass)
EAHEEte] TS ES A5 01 elaslic recoil®
elste] whgo] §I%E. (Fig 2B-O)A7PE AAdE
(14mm, 6em, Zilver, Cook, USAYS F2H9]of A |3}

(
(

1 10mm x 4em balloon(Synergy, Boston Scienlific,
Nalick, Mass)< ©]8€3}9 posl-slenl balloon
dilatatione Al3%F (Fig 2D)Slent A% & F2F 19
Foh 9 Reltg A= ImmBg (SMVE 18mmHg, 5
ZHE 2 17mmHg) = 45 9 2(Fig 2E),
Ao A EHE A RE

CyanoacrylaleE ©]83to] oh3.

e

N-bulyl-

@31 &

Symplomalic prehepalic porlal hyperlension®
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b &% Yol EWEAFT (portal vein

¢

thrombosis) ©|"extensive abdominal infection ©]
U abscess &2 thFeE Helol ofstof WS 4= qlt
(1). L Qo= zrojAloju} 7HE A& late com
plication 2.2 (2) £+ Y (pancreatic cancer)e]L}
7k (hepatocellular carcinoma)(@3-5)°) 2J3te] &
H2Hportal vein stenosig o] A& 4= rt

Adgdeold 559 a4 AFH A A
splanchnic venous involvement+ 2 ¢&# % 33

ol HIZA W (splenic vein)©] 7 &3]

e

27 AW (superior mesenteric vein)o|y 7HEH

(portal vein) HA] W= 4= Ark6). ol YA
of 95t EwH M (portal vein obstruction)= thEE
HAA HM (thrombotic occlusion)o) &J3hy F43

st

ZHfocal stenosigs Z=ETHL A AJtHD). THIH
FHoNA RS P2 AEHA0 45, FH Y

&y
[e]

:g‘_
ko] olste] WASH: A

S

9
J, B 7HIEF Ol ok

o,

o2 FHHAHE).
Hiof A= B g eto] oot SAN IIAINE H
HIE Z oA o] €00 23k Fuf Eztof A

refractory ascites, jejunalvariceal bleeding,
gastroesophagealvarix, hematemesis, melena &>
/o] Halxe] glov Fulyate] 2179 80% ©4F
duf FHLFYGe] S0l el e

ASHARE 50% nlWhol A= Skl flrhs Ralx Stk
(1, 7-8).
u} surgical shunt creation®] JA|WF A7} 4] oF

o1 gperative morbidity 9 mortality7} =t}

o]

A7 2E medical conservative treatment

Percutaneous transhepatic portal venous stent
placement= B £dolJ YEfA) 2o gE
et al. & 69 ¢

percutaneous transhepatic portal venous stent

°o] ¥ 4 AW Shan,

placement §- abdominal pain, transient fever &>
minor complication< A AA|TF severe complication
S glgicha Hast k@), 4% Wy Ao oigh
balloon dilatation THF+ elastic recoilol 2]}

AI7F ¢I9AL stent placementE A3 S wf SAF

(0] 2011 CHEHIEMI N Mol sts| x| H18S

[e]
T

=
th(1, 6-8). Funaki 5=

(portal venous stent place ment) -

2]
= %’iiiﬁhx

Al 1l

1 collateral vessel? AAE =& &3 4= 9)

2 1289 By

2 u further intervention®] BR3F 7

B 15EHY)

w40z B g zlo) 1’41??1' percutaneous transhe

patic portal venous stent placement= H]&2 ¢HA

A ARETI 94

. Schaibke R, Textor J, Decker P, et al.

. Hiraoka K, Kondo S, Ambo Y, et al.

. Shan H, Xiao XS Huang MS, et al.
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Fig. 1 A-B. On CT, soft tissue densities are infiltrated around main portal vein and pancreas. Portal vein (arrow in A) is
narrowed and many small collateral vessels (double arrow in B) are around main portal vein. There is about 3

emsized cystic mass close to infiltrative soft tissue densities (arrowhead in A),

Fig. 2A. P6 is punctured by a 21G needle percutaneously and catheter is introduced into main portal vein. On portogram,
thereis a short segmentalportal stenosis of 4~5cm in length and many small collateral vessels around main portal
vein as cavernous transformation, Pressure gradient is 9 mmHg, (portal vein; 26mmHg, SMV and splenic vein;
17mmHg).

Fig. 2B. Balloon dilatation for portal vein stenosis is performed.
Fig, 2C. After balloon dilatation, portal vein stenosisis still present.
Fig. 2D, Stentisplaced in portal vein and post—balloon dilatation is performed.

Fig. 2E. After stent placement, portal stenosis is disappeared on portogram and pregsure gradient between portal vein and
SMV is decreased to 1l mmHg, Also, visible collateral vessds are mark edly decreased.
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CASE 33

SO S M X o]| M

=2"1T 71
=12
SEAHE Mx| ¥

placement in hemodialysis patient

® Sy
Veins, stenosis or obstruction
Veinsg, subclavian

Veing, transluminal angioplasty

® %Howa
B A1
(radlocephahc arteriovenous fistula) & 3
Mg wotor} 39 Aol 9.5 HTsHge o] 1wy
slo] 217 14mm, Z°] 6cm Wallstent (Boston
Scientific, MA, USA)E AA|ste] A& 2t &
o] FAo] HeiAlal v g B S (cellulitis)
o] WAt W dTH(Fig. 1),
® Yy
Recurrent occlusion after stent placement in

hemodialysis—related central venous occlusion

FAR Gzl 4 B0l AXF Wallstent
o 92 HZ5Hg Wo] Al

i (Fig. 2).

SLPEEE

=

3t collateral veins©°] %

- FAUE outflow veing HAFsHe] HU2Y

Y FUHA A,
I:Il-lcl)i

X &xto] k|2

Management of refractory recurrent central venous occlusion after Wallstent

=2 Aldste] It 4L 2elgh & 5F 71 E
(Cobra, Cook, Bloominglon, IN, USA)2} 0.035
inch F+=4A} (Terumo, Tokyo, Japan)® A5

BitE Aot Wa 199 Ao Hsto] A
3} o= fEAWE Edto] ke "o n wAjR]

ok oA Afg FASL 259 fE
sto]l 18G needle® #Zspyd o] A H 93 Q=
slenl® A4 AAEFIL(Fig. 3) ©]& F3ll 0.035 inch
FEAAS AYstel A 7bAl AP

4), o] F=AAE snare calhelerE ©]&3to] &=
AW gro 2 S E3H(Rig, 5). EAYeR & fx
AR Wt 27 10mm FA7HE (Cook)E AFYsH
FEor Yegle FEEAE A I1Ee
FATEl Ol A Bhel slent 2 AR & FAYES
1383, SA7HEHE = AAS L F=EAE o) 8F
guiding catheler (Cordis, Miami Lakes, FL, USA)
S 48 2 slentZ AYAZ 5 FEom U2
FEAANE FA 714L FRIAA guiding calheler
7F AR @A 3 el A guiding calheler U= Al
28 FEAAE Alste] A3Ao® 98 %) slenl
£ SHAIA e 2 QAR (Fig, 6). e
el F=HARE snare calhelerE o83t A
A9 ez fE3k(Fig. 7). Stentel 24 73_745}0%
AT ANA FEAA s ] AAsRAL e
I tfEAw R YeGles REEAE TA 1A

Z(Fig.
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AR Aol o]& W 27 10mm, o] 4em F
A7HEE (Cook)E ©]-88to] kil lo] A deS
Al3Ystal(Fig. 8), 12x80 mm Zilver stent (Cook)E
AAT Aes & dHzgeolA s 454
oz AFHAIL(Fig. 9), Al 74 o 95 L9 F
2 3] 2= HFig. 10).

, ©

1%
EEEEE S REESEE DR B B
wek AR AL s o]y AumEitm
Bkl A WA OHR, B A4S FAAYE
SHo] Sl WAIET, FAHY WAL Ao
0% Ao BEA $E7 HRALE Ao
A% FABL ) AL olYA Tk FopR
qaRe 59U 5ol DAL oF 1157 FH
W g0 nise] ¢t

2475w G AneA BAc: A S0l
ARE|g ot Mol AR A&e] Sl s}
o W& ol glo] AsHm gtk 27l FAst
o] F2 o1 §H 9 oM T HFEL 63-100%E
A RIS Gt WA s gl AU g ol
oF A7) NELL e Aom FeiA oot wery
Toli FAAW @ AREA XA AHE
A0] gol o5 gor o] A% AR 1¥

NE&L 56%, 1, 2, 39 38 NE&S 97%, 89%,

= r& i

1o

AR
o

J

el

Ry

ik

8172 A FAY LR 948 AOR HIHgT)
2ElE A 3 H@&Ol WA SR AEE 1)
o FATFEoIt 2= & Soz 4
A ARF 4 vk, TEG ABY RIS SR}
Faska #5d o o4 Aege T 71 gt
Haage 5 @3l WAIT 53¢ % 2do)4 f=3
AL @3 9] Bk B11 ol A so) Alsfsks ek
Busg e old A9 ABHA A7 FA A4
FARA S AT FHUT AHS QYA A
A9 Az omA ARKEY Yol A48h 5
0% Ao g,

HE Mx|«
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Fig 1. A photograph of right arm at admission.

Tig 2. Venogram shows occlusion of the right subclavian vein (black arrow) with pronounced collateral flow 3 years after
placement of a14 x 60 mm Wallstent (white arrow).

Fig 3. A radiograph obtained during direct puncture of the stented subclavian vein.
Fig 4, 5. Radiographs show percutaneously placed guide wire in the SVC, which is pulled out through the femoral access.

Tig 6. A radiograph shows successful passage of the second guide wire (black arrow) through the occluded stent to the
patent axillary vein. Notice the percutaneously placed first guide wire (white arrow).

Fig 7. The second guide wire is pulled out through the brachial access.
Fig 8. A radiograph obtained during PTA using a 10 mm balloon catheter,
Fig 9. Venogram obtained after PTA and subseguent stent placement (arrows) shows that full patency was reestablished.

Fig 10. A photograph obtained 7 days after the procedure.
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(peripherally mserted central catheter) &

Placement of peripherally inserted central catheter via the right intercostal vein

CASE 34

® FA oflAl ¥ MY WEE S S ebd HA
Intercostal vein, peripherally inserted central  °1 WEEALOT 9= Ao {7} 95 AFH
catheter, central venous obstruction (lateral Lhoracic vein), S, 7149 (azygos
vein)}& ¢AFACR Fof AFoR FYEIL Y-S
CE - (Fig. 1).
534 /A

BRI RIB

@ g8+ Prone posiliondto] 22G HWFALE visw 92
118 A Crohn's diseased] 9t FHgFom =  AFFY AAE WA A=siglor; 2gA9] S 9
PR LSS We HAZo] Qi B 89 A short 20 WSt} Auletl s 2Lu fEste] &2 7

112
P

bowel syndrome©] X TEo] ZH|AHLAFQq A 57FY™M-& micropunclure needle (Cook,

(TPN)S 913 Hickman 7}H|E AHl& 2= x}#] 8kEa)  Bloominglon, USA)E HAsIY 1L, FA| FEdte] 2
Qg BrEACl FHHE ANl Som Q) ¥E YAy  YAE Fdstd 57U AT tha(Fig. 2)
o 9 T gwo] HMEGT, oW ARE 9% 2 0.018-inch hairy wireE 433 5. Hairy wires

St gH A5 Fo Hickmansle 8 Aaid TPN AN )4l 5F coaxial dilalor® 9] 2090

=
S AP, vrEAl st W sleE Ager  29Es A¥Ie W /ANs S AFoR 294
n O

Vsl se g Aol A2 W) 2 wART,  HHAHAL(Fig. 3), hairy wire SR A
A&H9 TPNE 98] $44H2GE @ SHesy  SdE SUHW W2 AU 6F peel-away shealh
WS 23t 2AAWT AH)&o] olHFE S W= 6F dual lumen PICC 7}HE] (Vaxel, Navilyst

Medical, USA)E Af¢dste] Tetirh -9 ol ¢
& X Lug AR 5T A& vHS (Fig. 4).

® ¥ sRANA ,
of2 A AW Az} B AT 2AAW zde A UEHA A& AR FAA Fol, T IYL
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W @AEN So BHow Agdth FAHY 44
24 9E0A W] YA R o8I, $2 A
o] MATAL o] §8 4 Gl A9 viiE WE A
woll} F% A4 HTHYH 5L o5 W
o wEAe FARu R Ao A% g 2 8
A FAAY BF EL 02 24 S
Qe B3] o 77t AL o s vhy AlRA
% WY e FHHTIFR o]
Sold 2AZE 5 9T T ALK FAA o) mE
ANA Aol sH1 =g ol 8549 Sy
W92 7gu Fo] FAAW ] olgd 4
.
B ZeloAl o ol APX] A mek oo s
Hejo] my AMHE ehE 4 S oA AFoE @
Foe] ZuaA UG AH SHHE HS
Za-EROEAE B IERE B R TR
= FARUT A0] B Bag Bjer Jund s
Aste] AW ARelo] FRst SN
Ly

]
A=A Belshe o] Frh SgW S F

32,

°]

FARNT Aol AT 2 Fe9 2 Y B
e meF, Sl 7lEe] SR Yt
w5 g SR A FARY A AR ¢l
dlor HHR R o] 8d 5 U Ao AL
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Fig. 1. Both central venograms obtained with injection of contrast medium via both arm veins (A: left, B: right) show
compl ete obstruction of right distal and left proximal subclavian veins with non—visualization of more central veins.
The venous blood tlow from right upper extremity drains into the heart via collaterals of right lateral thoracic
(arrows), intercostal, azygos veins.

Fig. 2. After puncturing the right seventh intercostal vein under ultrasound guidance, the location of needle tip in the vein
is confirmed by injecting contrast medium,

Tig. 3. The venous blood flow draining into the heart via the azygos vein (arrows) and superior vena cavais clearly seen on
the seventh intercostal venogram.

Fig. 4. A radiograph obtained immediately after the procedure demonstrates successful placement of the peripherally
ingerted central catheter with its tip in the right atrium.
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CASE 35

10

transplantation

@ xll

Liver transplantation, Hepatic vein, Metallic

stent

624/ =}
© Yy
o

A H A ZFo] Al & (Living donor liver
transplantation, LDLT)S ¥tth =& A Frl & 9
A% splenorenal shuntoll thal] L UM ALS A3 AF
B Gtk SRz al| k] Ap A 384 of o] At
& Xy

10

R R e B

@ FedrA

T 519 Al AT color doppler AAFIA LE7F
9] spectral waveform®] monophasicdl®] hepatic
outflowe] Zgoll7h A= ATt Liver CTOIA 22717
W o] Z|AJH7FFobA 99 (Fig. 1) gk ofef i A
ol 4wkl @Ado] A H T Y3

S oeE=E A]f%"
st on] eE2zgumt ofdo g Aol o] wHzky

Lﬂx.llx}jlx-“:'_x} ZIojAl= A
X2 mAo] H#mA jqa

Percutaneous treatment of Hepatic outflow obstruction after Living donor liver

2, =EY, s FE=, 0155
neqohistu o|utchst QtRfEY o ofetnt

T UBASE

(inlraluminal) @2+ 2742 2918 4= 3 %cHFig. 2).

(Cook, Bloominglon, U.S. A& A3ttt Cobra
calheler (Cook, Bloominglon, U.S.A)% 0.035—
ZZA} (Terumo, Japan)E ©]-&3)] LE7HY WS A
g % @XLQ FHE Abejoll Fai HeiH 7w of
EiRe
9~10mmHg&"‘i‘:}. AE F9lol 14mm x 4cm
Zilver AHIE (Cook, Bloomington U.S.AE A
sttt (Fig, 3). &AHE 44 % %
gradienl¥ 4mmHg 2 ZAFE o %

=)

7k

le

A 3§+ pressure gradienl:

A3t pressure

EXEXN
FEL HoA gkt A& (5 g0 M 2 35
o] Mgt 2o FWEL PAEA YUt Az e
g A% color doppler HAFIIA 2L E7HY ) o

i

speclral waveform®] Lriphasicd}7)] #ZE ¢ o 3=
A AN E BT £l BREYL A 5
Y3+ CT angiographyoll Al ABIEL= o)A CToA B
A B2 eIl U] UL AT, 2%
E YR @4 ®i 1Y 5 olad e Holx &9k
2

thFig. 4). $Abe HEF A= 5

>

@ 1

7ko) 4]

ek

% ¥ AsH= hepalic oulflow obslr
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uctions EEARE B4 7750l & doed &
e TR FHFoITh HE e o]F Ay
color doppler A4 monophasic pattern< EO]
A, BEeud B 59 S4bo] Ued o hepatic
outflow dbstruction= &JAISHA =t 243 7+
A A}o]Q] venous pressure gradient”} 3mmHg
ojAtYd AL H&A A 3 pressure gradient”}t
5mmHg oJ4o|H A =o] A-gFo] Hrl 7P—°~XPE% s
o]4ls (Orthotopic liver transplantation, OLT) ¥
9] hepatic outflow obstruction HIEL 1% = 0]
A9t LDLT %-9] YAEE 2~4% AE= HIFIL Q)
th OLT Alol= 71418 29| oo W o] ARZE 7+
I A AAse] ZE8EAIvE, LDLT Alolli= 71A1%
Z}o] ZFAHW L W o]o] ZHAW E = ol Wil B
gafjor stE® 73 919 A o] Fol hepatic
outflow cbstruction®] © &3}t}, w3t LDLTS] 4%
o] Al%F 7to] x}efubH A hepatic outflow tracte] &
AAAY mo|H A HHo] HgE = Qlrkal dEA

Qe PUHO R 44

o

s

& "AISE hepatic outflow
obstruction® A9 5w Ared A&5o] Hi
late—onset?l A9+ E¢E$ 9 fibrotic change®

29 A9A 2w AgFo| Hrt,
:LEilJr o EF— Y Y FASH hepatic outflow
o] A2 Aze] H|)

Ysithe A7 Ak obd glth AA AR &
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# Aol ov], zAAdl oF RALE WA
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Tig. 1. Contrast—enhanced CT scan shows a focal stenosis at right hepatic vein1VC anastomosis (arrow).

Tig. 2. Right hepatic venogram shows a filling defect of the right hepatic vein—IVC anastomotic site (arrow).
Fig. 3. Aself expandable metallic stent (arrow) was successfully placed across the anastomotic stenosis.

Yig, 4. Follow—up C''scan shows widely patent stent lumen (arrow).

Korean Society o Interventional Radiology 133




CASE 36
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cephalic vein in a patient with AVF
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Angioplasty, subintimal angioplasty, cephalic

vein
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Complete occlusion of distal cephalic vein of AVF

5 Y

Na GAl A 25 A fistulography©l Al left
distal cephalic vein®| total occlusion®] 1tKFig. 1).
Z2u} HAo| A cephalic vein® segmental occlusion

o] fibrous cord A @ it}

@ As¥E L AR
[¢]
o

259 = sholl AE F919 AHY cephalic

(RN 20111 o SRl Bl M Aro| Sta| X| M185

71 EXoN Q=MPEH
SHHAMO] Tt BV E=1 AHEXZ

Percutaneous transluminal angioplasty and stent insertion for complete occlusion of

vein & HASHAL 7F Sheath & 4¢15t% v} 5F KMP
catheler (Cook, Bloominlon, USA)E ©]&3}4
fistulographyE Al33}99 dislal cephalic vein 2
tolal occlusion & &Ittt L9 &= 3o 5F
KMP calheler® occlusion $$¢] 9] wedging
AlZ13L(Fig. 2), 0.035” guidewire (Radiofocus,
Terumo, Japan)& ©]&3t9] U-lbopE A5t &
WA A o] Y NF &l o] &8 subinlimal
dissection¥} Z-& W o8 WM ES FI51%rt
(Fig. 3). KMP calhelerg %3 2G4 & FUsto
cathelerZ} #lA B9& A}t B9 (rue rumen”t
Al & AL 3HI%E 3. 6mm x 4cm balloon catheler
(Conquesl, Bard, USA)E o|&3dto] FHZH =S Al
Eoiglnh FA= e $ AR fislulography ol A1
recoile]l 2k A H@=to] H|AE G THFIg. 4). Tmm x
10cm Prolégé slenl (ev3, USA)E 4U3F AL posl-
slenl balloon dilatlalion -9 cephalic vein & 2%
gk Yol =Y THFig. 5). Ale § Lhrill o] 2
ZAEQIL 29 5 o A GAO|A = Lhrill o] &
FAEIL QAL N B A= ER7F A fAHIL

DA



synthetic graft AVFe] H]a}o] infection®] RI=7} &
Il Algo] golatm, f§A7|7ke] 71 Zo] ol
Native AVF2] stenosis Al A0 &2 FASG<=S
AleEbe 2 289} 7o) recoil phenomenon©] &
o stentE AUl A= 5 vk B WA F =
& TR TS Al HA ghato A o]-§E A
w2 FEet o] FANER s FHatE g
A we] e Ed ushd Feo] ArgHoR
e 4= Qlk,

e o

ki
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Fig. 5.

Fig. 1. A fistulogram shows total occlusion of distal cephalic vein proximal to the anastomosis.

Fig. 2. A KMP catheter is introduced proximally to the occlusion. The tip of the catheter is positioned abutting the occlusion

(arrow).

Fig. 3. AU-looped wire tipis passed along the assumed subintimal lumen of cephalic vein,
Fig. 4. Post—balloon dilatation fistulogram shows restenosis of occluded segment due to recoil phenomenon,

Fig. 5. Final fistulogram after stent placement shows complete recanalization of cephalic vein. Before interventional
treatment the flow of this native AVF was maintained by collateral circulation (arrow), which is stenotic on this

examination (arrowhead),
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CASE 37

® 3y
Inferior vena cava filter, inferior vena cava

thrombosis

6O/ A}
o P

SHAb= Y A S sk S =2 stod
Aldst CT angiographyolA & 34T Y

(common iliac vein) oAl 3+t W (inferior vena
cava, IVO) 2.2 o]gfo] WC Wier &35 ¢
A (floating thrombi) ¥ &= UE A9 (femoral
vein)®] thrombiZb = 3L HAHH ] ofif3 9|5}
o] IVC filter (Gunther Tulip ; COOK, USA) 4%
= Al 3l e ARSI T SR SAES-
ZAHRoY 357 F A& 23 CTolA IVC
thrombiZ} woFgle] filterE AATA] il E|Us3l
o wafaring Fol WowA Lol 22 HE F
25 AEH A R wafarin £-82 FHSIH T
Wl 1 ARE 4E dYo] F50] WSt 554

= yestg,

@ gy

Recurrent inferior vena cava thrombosis after
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WHO| QIEIM X|2

Interventional treatment for thrombosis of inferior vena cava after filter placement

inferior vena cava filler placemenl

@

gL

3}2] CT angiographyoll Al IVC filler7} AF¢1H £
E x3bste] 11 o)stRE IV &F= o mmon iliac vein
7S Al 7]+ Lthrombi 7} QEh(Fig, 1), o] A< 2}

2 femoral vein®] AL ¢ o|AF Ho|x] kefrt.

£

@

A| &4 gl X2

FZ femoral veing HAF & venogramolAl %3

common iliac vein®] thrombio) 234 =31 =
Hsto] A8 Wwad At (Fig. 2). Heparin
3000 unilE AWFAl & 5F angiographic calheler
5 AR5 thrombi WHolA UK 509t unils 2
st o o]F = iliac veinlREEE TVCo| ZA
pulse spray catheler (Mulli—-Sideporl Calheler;
COOK, USA)E A 712 &- Z42F A7k 53t
unil®] UKE infusiond}7|2 3}al AR AUt
t}, oF 24 A]7F2] overnighl thrombolysis & A3t
follow—up venogram®| A thrombpi®] &2 Ko
A QAL IVC filler W,
el A3 U5 thrombi7} Yol azdo] KTt
Long shealh& AHE-3te] Folql= thrombio] tiake]
o] % dojzl

2= common iliac veind+

aspiralion LhrombeclomyS A|3J3}% 2L

venogramol| Al thrombi®| djF&o] AAE I EF
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VC filter= AW EAZ ghxtolA M-S of
Wak7] Sl aebH 7]t E, 19679 Mobin-Uddin
umbrella filter7} A2 2 /NdE 5 chakst He 2]
filerSo] ks T ek Aol A F HaAe)
A@Ado] glolfs o AAT retrieval filter
7k = o] 3 ffsk Al AR AL QiEh
ARG S ™ AAT 5= sz Al
o 25 ojfolrt, AHI7I7E
T e "?J%‘%—% HAHA | sty A, filter?] o]
E, AWEA | filterd] A SOt} o] F iAW &
AZo] MAEL oF 0-28% HEQ W HYR H1
a2 ik, 1 Y filter AFA7} foreign body = E

= Aow FAE
IVC filterst AP BAZe] A=t okt Aldlol

}\ 0]1__

Retrieval filter&

] L /\ch oL HP/KH 3k

M

7}s3tH, systemic anticoagulation, systemic
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Fig. 1. Curved MPR image of C1' angiogram shows lumen—
expanding low attenuation thrombi (arrows) within
the infrarenal IVC including filter (arrowhead) and
iliac vein.

Fig. 2. Venograms obtained after contrast injection in the
right (A) and left (B) iliac vein show thrombotic
occlusion of both common iliac veins with
collaterals,

Fig. 3. Right (A) and left (B) iliac venograms obtained after
catheter—directed thrombolysis and aspiration
thrombectomy show restored 1VC and iliac venous
flow with small amount of residual thrombi
(asterisks). There is a focal constriction of IVC
lumen around the previous filter (arrows in A).
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Tig. 1A, B. Axial (A) and coronal (B) CT images of arterial phasereveal high density pseudoaneurysm and surrounded low
density hematoma in the right lobe of the liver.

Tig, 2. Axial T2—weighted MR image shows high density hematoma and adjacent hepatoma (arrow).
Tig. 8A. Celiac arteriogram shows pseudoaneurysm with jet flow (arrow) from right posterior superior hepatic artery.

Fig. 3B. Right posterior hepatic arteriogram after coil embolization shows no extravasation with pseudoaneurysm.
Hepatoma is supplied by just proximal arterial branches (arrow).
Fig. 3C. Fluoroscopic image after coil and chemoembolization shows dense lipiodol uptake in the right postero—superior lobe
of the liver.
Fig. 4A, B. Two months after coil and chemoembolization, contrast—enhanced CT images show still remained hematoma and
lipiodol daden lesion without pseadoaneurysm.
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Hepatocellular Carcinoma (HCC)
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Fig,
Fig.
Fig,
Fig.

Fig.

Fig.
Fig.

1A. CTHA shows a hypovascular mass (arrow) at hepatic segment V.

1B. Subsegmental angiogram of S4 shows faint arterial supply to the tumor (arrow).
1C. Lipiodol CT taken one day after TACE shows minimal lipiodol uptake at S4 HCC (arrow).

2A. Sonography before TEIT procedure demonstrates the adherence of the gallbladder (arrow) to the S4 HCC
(arrowhead).

2B. Sonographic image taken after PEIT of the S4 HCC. Total 13cc absolute ethanol has been injected at both lateral
and inferior aspect of the mass with the remnant portion measured as 1.5x1.8cm (arrow).

2C. Sonography during the RFA ablation of the remnant tumor, RFA probe with 2cm ablation tip was used.

3. Four months later, follow —up MRI demonstrated no evidence of tumor recurrence,
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Fig 1 A, B. Axial CT scan shows 8 x 6 cm sized, convoluted worm—like mass (arrows in A) on the left side of the uterine wall
along the uterine vein (arrow in B).

Fig 2 A, B, C. 12 weighted sagittal MR images and Gadolinium enhanced Il weighted image demonstrate the mass is
growing along the internal iliac vein superiorly (arrows in A, B and C).

Tig 3. Venogrm reveals multiple filling defects (arrows) in internal iliac vein, which is consistent with intravenous
lelomyomatosis.
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Tig. 1 A, B. (A) The first abdominal CT angiogram taken in ER. The axial image shows dissection in the proximal part of
SMA (arrowhead). Both true and false lumens were patent. (B Mild narrowing at the orifice of the middle colic
artery is seen (arrow).

Fig. 2. Arteriogram of SMA on the initial diagnosis shows the dissecting intimal flap involving from SMA orifice to ileocolic
bifurcation (arrow).

Tig. 3A, B. (A) The axial image of the one—year follow—up abdominal CT shows thrombosis of the entire false lumen of
SMA (arrow). (B) The two—year follow—up C'' shows normal SMA without dissection or aneurysm (arrow head).

152

2011 o Srel Bl MY ol stel X| 185




@ xll

Angiography, Contrast extravasation, Pelvic

fracture, Transcatheter embolization

@ F 4

20 years old/male

® YL

The patient was admitted to the emergency
department because of accidental fall from a
height of 10m. On admission, he was alert, with
a systolic blood pressure of 120mmHg, and
laboratory finding of acute blood loss with Hb
7.1g/dL with abdominal distension.,

@ Y
Extraperitoneal suprapubic hematoma from

the aberrant obturator artery

@ ggrA

Emergency abdominal CT was performed
lo evaluale bleeding focus. Cyslogram and
abdominal CT revealed an exlraperiloneal
hematoma of the suprapubic area and

marked widening of symphysis pubis(Fig

U SHAN OPdHA T EE M

== = 2
ASE, Uiy
Sleitielm EXAAEE Aopll, ofaf

A
M=

Angiographic embolization of the aberrant obturator artery in pelvic hemorrhage

1. The CT findings were highly suggestive
of inferior epigastric and obturator
arterial injury. Enhanced study showed an
extravasation within the mass indicative of

arterial bleeding,

® N&E

To identify the location of the bleeding site,

AHMH gl 32

digital subtraction angiography was performed.
Selective angiogram of right common iliac artery
showed two contrast extfravasations or bleeding
points at suprapubic area(Fig. 2A). Selective
internal iliac arteriogram showed only one
bleeding point from the obturator artery(Fig.
2B). After superselective cannulating into the
feeding branch from the obturator artery by
using a coaxial microcatheter, embolization was
performed with gelfoam particles(Fig. 2C).
Follow—up right common iliac angiogram showed
persistent contrast extravasation and identified
feeding branch of aberrant obturator artery from
the inferior epigastric artery (Fig. 2D). Additional
selective embolization was performed with

gelfoam particles.
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> 1 &

The mosl palienls wilh an unstable pelvic
fraclure have pelvic arlerial hemorrhage and
high morlalily. Therefore, because angiography
is nol only diagnoslic bul also Lherapeulic, il
plays a very imporlanl role in lhe management
of severely injured palienls(l, 2). There are many
analomic varialions in Lhe pelvic arleries and the
knowledge of accurale vascular analomy is
crucial Lo avoid inadequale embolizalion of
bleeding ar leries@, 4).

The “corona morlis’ is presence of an
abnormal anaslomosis vessel belween the
ex lernal iliac or inferior epigastric arleries or
veins and the obluralor system. The aberranl
obluralor arlery which is a parl of Lhe corona
mortis usually originales from the inferior
epigastric arlery(5-8). The reporled incidence of
an aberranl oblurator arlery or anomalous
origins of dblurator arlery range from 10% Lo
40% (6).The laceralion of corona morlis can
resulls in unconlrolled, profuse, in spile of
lransarlerial embolizalion of inlernal iliac
branches, and persistenl pelvic bleeding(7). So if
lthe successful hemoslasis was nol achieved by
means of seleclive embolizalion of Lhe inlernal

iliac arlery, the inlerventlionist should be aware

(bl 2011 Ch BRI N Mol sts| | H|18S

of the variant pelvic vessels, such as the
aberrant obturator artery or corona mortis from

the external iliac artery.

\_“\ References

—_

. Daeubler B, Anderson SE, Leunig M, Triller J.
Hemorrhage secondary to pelvic fracture: coil
embolization ot an aberrant obturator artery. J
Endovasc Ther 2003;10:676-680.

2. Perez JV, Bowers HK. Angiographic embolization in
pelvic fracture. Injury 1998; 29:187-191.

3. Yoon W, Kim JK, Jkeong YY, o JJ, Park JG, Kang
HK. Pelvic arerial hemorrhage n patients with pelvic
fractures: detection with contrast-enhanced CT
RadioGraphics 2004:;24:1591-1606.

4 lLau H, Lee F. A prospective endoscopic study of
retropubic vascular anatomy in 121 patients
undergoing endoscopic extraperitoneal inguinal
hernioplasty. Qurg Encosc 2003;17:1376-1379.

5. Damanis S, Lewis A, Mansoor A, Bircher M. Corona
mortis: an anatomical study with clinical implications
in approaches to the pelvis and acetabulum. Ciin.
Anat. 2007; 20:433-439.

6. Paul H, Barry B, Kathrin B, Heinz Z. Hemodynamic
instability folowing an avulsion of the corona mortis
artery secondary to a benign pubic mmus fracture, J
Trauma 2007:62:E14-E17.

7. Requarth JA, Miller PR Aberrant obturator artery is a
common arterial variant that may be a source of
unudentified hemorthage in pelvic fracture patients. J
Trauma 2011;70:366-372.

8. Pai MM, Krishnamurthy A, Prabhu LV, Pai MV, Kumar
SA, Hadimani GA. Variability in the origin of the
obturator anery. Clinics 2009:64:897-901.




Fig. 2.C.

Fig. 1. A. Cystogram shows an external compression of the bladder, suggestive of perivesical hematoma, associated with
diastatic fracture of the symphysis pubis.

B. Pelvic CT shows ahematoma with extravasation of contrastin pubic area (arrow), indicating active hemorrhage,

Tig. 2. A. Pelvic angiogram shows two contrast extravasations in pubic area (thin arrows). The inferior epigastric artery
(thick arrow) and aberrant obturator artery (arrowheads) are noted,

. Internal iliac arteriogram shows active bleeding from the obturator artery (arrow).

. Selective embolization of obturator artery from the internal iliac artery was done.

. Persistent contrast extravasation being fed by aberrant obturator artery (arrows), a branch of inferior epigastric
artery, isidentified on common iliac angiogram. So additional selective bleeding artery embolization was done.

ogcw
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CASE 43 ¢$ ¥ Zuksoro] X gle} EA

| S

T O} EE70 gjoix

Fluoroscopic and US-guided percutaneous transgluteal drainage
of postoperative pelvic abscess

=S8E, s, dI2H

AT Eistn o|utohst S AHY Falelstat
@ FHH Zoll 7HgA AR & Askleh, Al&A A fenlanyl
Abscess, pelvis, drainage 0.1lmg/2mlE o Aol ok, A9t 29
HE 4=stal smLAEY] HErhelew wsiA w3
@ F 4 I oimo] wfjd o] A glE K& mhHE AT 22
554 /e AF o F& skl gt HIo] 77k B9l 216 vk
(Chiba needle, Cook, Bloominglon, USA)E 4¢s}
© ddr I, BA S ol gESS Bt e A, A
A0 & laparoscopic Milé s operation, node T WAl Aol A¢dstal MM FelstH A AFE

dissection Al8) HRE. 504 YRISkxt 2 224 3 ey FEL, 2YAE FYste] WAL 2 s tHFig.
L urgdo) 9jo] o=l r} u] A S-= ZAALe} 5F shealh, SEZEALE X4 0

t]

) Xy A el skt 223 fre sholl &
Postoperative pelvic abscess = Hohﬁ—(li Fma o A AT el 8.5F v

$a FIYA AYT 29 T4 CTAA 3-50 A 2B).
Z(sacrum)® Ao °F 37x34x156mm17]9] T2 109 5 33 CTHAM A& AW AT = £

2 g AT
5t mokol A ARy BAEY T FE FHe AL SISV v FHHKFIg. 3).
45x43x27Tmm=7]9] E thE A AF7F AT

(Fig. 1. ®

Oll

1 3
FE T ER 5E B pER Aws o
@ A&ETH R A= A= A9 e ES AT 5 AY S
e dow B o & AT meW (Coccyx)E = TR 4= QUrh 53] A9 Mide e ¢l
gbA A Bolstgon AA4Epohaa o)A R olghed) AFES A B ofyeh Wl E A
(piriformis muscle)®] €A WAt} 2gier A A S s BIE QITE ey 2] Fgor <
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o A AAE 5 Fol WAlshE B BoRe BAA
Q1 A4 wjol i vhojo] ofFeh ol Tk tho
wok oA, 4 A, e o] 9l cixjolAl
HA7Fo] Qo] PTHA] ERFHE HAT ARE Y
25717} ojg7] wolt} g )

rlo
MU
=

i
o
1o

oi,
i
jus]

flo HJT; ;
foi
£om

or
B
v
)

=2 AFAdY(sacrospinous
liga ment)2 oA HZofl 7Hsst g 7HA 7H
Bl & YAA7] = Zlott, o] oA = &l o] &
H S AUA HER HA Al o] AAE 9 4= 9]
A =k, CT f= =731 wid=o] 7]e2el

L 81%, Y=L 2% HAEE B

o
AN 3

= o

Mg A AL 5 gk A BEFoRE e
A S U7 ol4E, AHEe st T
2Y Solth, Fa WIFL oUW A E Y
Zo® 4% B4 $3o| k. AFAN Y Ak o
HEOT §5 £574 el dsl ool A ot
e 2emel B4 S5 dof o AWse
o OT £.5 W&o 2guuch 3850l £
T sope] B GNE & 4 gom Ful P15
9142 AT sk 4 9l ol ek e g
APA mo] dokgb oA #A7E F 4 9131, CT 27
Fol AT We 4 olrk wido] k. whio] 28

o} = WS CTo) e A Fo] Gl e

] |
%8 B 5 9lon CT 24 |Fol| Ftof W] 9Fal A
U Aol k. Ik g
790 CT e d=E
A Ao} 2Zubo) A=
Zldo 2 o] & ¢ {7

ZEHE ol&ste] EF A4S 0E 4 9l
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=
n
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E3
AAZEe = IR
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Fig. 1A, B. Sagittal (A) and axial (B) CT images show a
fluid collection at the presacral space (arrows)
apove the anastomotic site, Another tluid
collection was noted at the perianal area
(arrowheads).

Fig. 2A, B. 18G Chiba needle was inserted into presacral
abscess by fluoroscopic and US —guided
transgluteal approach. After injection of
contrast media, 8.5F catheter was successtully
inserted into the lesion,

g 3. Follow—up enhanced C'l' axial image shows
remained strand —like attenuation at the presacral
area (arrows).
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CASE 44

@ FHT
Isolated dissection, dissecting aneurysm,

mesenteric artery, stent, coil

3641/
@ o4¥xrd

Mg A FEEoR skl A B CT4
gzt suo] udF o] #EEo REY AR &
W mAse] EUstA Y AR, H BE CTAY
A BFo] A v e U B sk ARt
o=,
@ g3

Dissecting aneurysm of SMA

Japan)E& 4Y & 5F pig-tlail catheler (Cook
Bloominglon, IN, USA)2 ER0I5 W2 d&S A9
sttt desWxded gy &
dissecling aneurysm®] ¥R I A7 5o
palenl3t oY inlramural hemaloma® 213
luminal narrowing £74-& 2 AcH(Fig. 2).

5F Yashiro calheler (Glide calheler, Terumo,
Tokyo, Japan)® AA7FEWM-E seleclion 3- 2.5F
microcalheler (Renegade, Boslon scienlific, Cork,
Ireland)® 0.014 inch microwire (Transend EX
sofl lip, Boslon scienlific, Miami, FL, USA)E AM&-
3to] dissecling aneurysm= WA selecliond}o]
aneurysmt ol microcatheler® A X3t} (Fig. 3).

ol xew $E o 3
micropunclure inlroducer set (Cook, Bloo

minglon, IN, USA)S & access & 6F shealh

[e]
g oE g

(Terumo, Tokyo, Japan)E& AA|33L, 6F mullipur
pose guiding calheler (MPA1, Cordis, Miami, FL,
USAIE AMgetel AFgIe e Sl o] ek
o] %3l 0.014 inch microwire® AF7etsy
jejunal branch7}4 inserliond}Il, microwireE w}
2t 6mm x 4cm self expandable slenl (Precise
PRO Rx, Cordis, Miami, FL, USA)Z dissecling
aneurysm Y+5 ZEFst] AR7HaEY L9 Hof

deploy 3kl tH(Fig. 4).
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2% gEEug
microcatheter®

microcoil (Cook, Bloomington, IN, USA) 47§& A}

23] aneurysmijol Ay @

23] 4mm x 2mm tornado

/3}9] dissecting aneurysm ol T3t stent assisted
coil embolizationS Al 85+ tHFig. 5).

Ale o AR A
aneurysm+> HME QAL AW flows &

%Xlﬁﬁ‘:}(}?ig. 6). Al 15 3- A[3RE CTAZKY 73t

7Hts ] 2954 dissecting

narrowing—% S o
(Fig. 7TA, B).

spontaneous dissection of SMA)= &2 948 3
o7 TR 404 o)e] dERtelA] HAgsh | FA4do)
AeE Yoy ol eSS
AR R B R B R o
ot} AEFY & FIT & Qv Thse EA

0] & FAEW L2 A cystic medial necrosis), A
.]

ox ox T1r

e
<

o
|&AZ(fibromuscular dysplasia), 559

r
S
]

(e}
3}5 (atherosclerosis), 118 (hypertension) 5|
o}, Bal g ube] oJstH 47| dldt o] §l=
S-7F waL weba] ekt Q1S obF] YFE| A A] of2
Ef ]
Ak 0T scanol Al Werehintimal flap)o]ut HA)

uhe g S

oY, 9 oﬁ do

o

=

BL

& A% (mural thrombosis), 181l
(dissecting aneurysm)—% I8t 7Hs sl o)E
£7i0] & ROl A& ohm A7t EE {70
ARAG B 29 AEe] $9Z7 7o) Kol
ek EAA OF gt} B2 GeA WEad
o.

double lumen, dissection flap, eccentric

stenosis7 lon @ &L vt HY AH Y

((50] 2011 CHEHRIEMINH Mol sts| x| H185

AR, ISR Y Bt ARt v
T ARE ABT 4 e el 9tk

2| #+= mesenteric ischemia® <13l bowel
necrosis”F 2B B f- wed ARV Hasta, o

HEEG QA B4 gl A% BB Y Amu x

24 BES T 5 Aok aEg BEY B 49
40%) o2 AHER 9] ol Bk | X 2E
Az g B 0 Aas 8w el b
B FELUES YA, EsdES 4T 5
x, AANAB R A, 7ol AAshe B
o= QI8 7ol Bral A ghAL wEl BURE ol
Bl o o] Uk A9 2 MALE SR
AW 5 gk, ol AgsE T4 AWEL

minimal shortening, good conformability, and

flexibility S4°] Qlojok hal e} gol= 943
olgol §loloF gt

\_“\ References

—_

. Ozaki T, Kimura M, Yoshimura N et al Endovascular

treatment of spontaneous isolated dissecting
aneurysm of the superior mesenteric artery using
stent-assisted coil embolization. Cardiovasc Intervent
Radiol 2006; 29:435-437.

2. Kim JH, Rho BS Lee YH, Choi SS So BJ. Isolated
sponianeous dissection of the superior mesenteric
artery: Percutaneous stent placement in two patients.
Korean J Radiol 2004; 5:134-138.

3. Yoon YW, Choi DH, Cho SY, Lee DY. Successful
treatment of isolated spontaneous superior mesnteric
artery dissection with stent placement. Cardiovasc
Intervent Radiol 2003; 26:475-478.

4. Miyamoto N, Sakurai Y, Hirokami M et al.
Endovascular stent placement for isolated
spontaneous dissection of the superior mesenteric
artery: report of a case. Radiation Medicine 2005;
23:520-524.




Korean Society o Interventional Radiology 161




Fig, 1A—C. Initial C1' scan (A) shows dilated SMA with circumferential intramural hematoma and stenotic true lumen
(arrow). Sagittal reconstructed MIP image (B) and volume rendered 3D CTA (C) show lem sized dissecting
aneurysm (arrow head) at proximal SMA and diffuse narrowing of true lumen,

Tig. 2. Abdominal aortogram reveals a dissecting aneurysm (arrow) at proximal SMA and irregular luminal narrowing of
SMA.
Fig. 3. Selection of dissecting aneurysm was performed using a microcatheter,

Fig. 4. A6mm x 4cm self—expandable nitinol stent was placed in the true lumen of proximal SMA. The neck of dissecting
aneurysm was fully covered by the stent.

Fig. 5. Aradiograph taken after stent assisted coil embolization of dissecting aneurysm demonstrates coil packed aneurysm
sac.

Fig. 6. Immediately after intervention, SMA angiogram shows a good patent true lumen and near completely embolized
dissecting aneurysm,

Fig. 7A, B. Oblique sagittal reconstructed MIP image (A) and volume rendered 3D CTA (B) obtained 1 wedk after procedure
reveal patent SMA with decreased intramural hematoma and no residual filling of contrast media at the
embolized aneurysm.
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CASE 45 kU il ghes

A
SN =

@ TP

Tracheal stenosis, balloon dilatation

63 All/ =

o g

4701 A tetradotoxin poisoning®l that A wE&E 5
A7E 7| HEe AldEk gl o, 270 HRE
o dyspnea® &8 WA CTHA
bronchoscopic web resection & $A4F T4 Q1gjout
35 HEE thA] respiratory difficulty ¥Ayste] 2
Sud WY 5 713 F2ro| tigt e Aol 9
=g,

@ X4y
Focal circumferential tracheal stenosis after

endotracheal intubation

@ FdxrA

Laryngeal CTOlAl vocal cord 3 4 cm 9]
4 mm Z0]E Z= focal tracheal stenosis?l 12
o} %9 mural thickening©] %S, Virtual
bronchoscopyE &%k 3D reconstruction image®l

A B guel 91X W ARe) RS WY 4 US

Balloon dilatation to postintubation tracheal stenosis

(Fig. 1). 7138A] WA A B =8 o] FEo

Q1813 web-like luminal slenosis’t U2 (Fig. 2).

@ A&PE U=

Supine posilion®|A =F4ut# 3L bronchoscopic
guidanced}to] 0.035 inch sliff guide wireZ
segmenlal bronchus level ©]8l7kA] HZ A7l 2 5F
sizing catheler® 4% & W9 944 4 H=E
bronchography & &ato] Zeish WHE FeIgh &
15mm % 20mm x 60mm balloon calheler® 3}
o] dilalalion® Al ¥ (Fig. 3). Al& 23 bron
choscopy 41 webo] BojR| L W o] 4lds] HolA
N2(Fig. 4). gt 99 FAIQAdoA 2 ol =

Fei7E A (Fig. 5).

@ 3 X

Qg W opg Ao QIsk 1WA B2 Aol
AE SFEd ARS WAl WY So| WAsM,
73wl 271907 @2e] dofubel 7k AAIHA A}
W 4 oAt BRAdRE F TAHE 8%

(poslinluba lion lracheal slenosis, PIT'S)2] 7% 71
=9 (ransmural injury %99 o3t cicalricial
healing ol oJsfo] WA= AR AL 7S
poslinluba lion lesion A}A|+= Lracheal reseclion U

reconslruction® 7F &3t AZF o] .
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Cicatricial PITS+ laryngotracheal lumen® g%l
ZolH A Z&Fo]= normal wall tissue”}

permanentdt fibrotic tissue® HAEHE Zo=

web resection Al 3 AA[AQl ZFAFe] TA0] U
oy 3 5 ofstE AN Ldo] gl virtual
bronchoscopy & Y&A54 2l 4 5
ol S uogh

30mmHgold &= overinflation® %$- mucosal  $3to] S22 A4

endotracheal tubelY trachestomy cuff® ¢4 o]

o\
o
_194 —1011
}oil
(R
flio
L
it
32
lo
g
Ut
L
©

ischemia ¥ subsequent chondritis, granulation

tissue ¥ scar tissueE F3%F stenosisE 7FAHLE A A Ao}, A o] 3L g2 FEFe] A9 FAE

o HeshI e Ago] Wil ] %442l ol

l 27T 1
A Al

e
offt
_?L
2

(o]

A4 S49 34 9 stenosis X}

Aol aasE WAl & 4 qlrk 1984 Cohen 5°]

tracheobronchial stenosis #x}of|A 4TS
of ] oA F-8AS Hal H3irh

FAE =L Fotxl V=S FHAA WAL ST

A7|= Aom F2 ursA 3AEREo] 7o) A st
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Fig. 1A, B. 3D reconstruction images with
virtual bronchoscopy show focal
tight tracheal stenosis,

Fig. 2. Web—like circumferential stenosis is
noted in the initial bronchoscopic
evaluation.

Fig, 3A—C. Successful luminal dilatation was
done using 15mm and 20mm
balloon catheters.

Fig. 4. Immediately after balloon dilation,
luminal stenosis much improved.
Fig. 5. On fluoroscopic image 1 month later,

resolution of tracheal stenosis was
main tained.
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CASE 46

| Ny |
Q=r=F

for the treatment of urinary fistula

® FHZ

Ureter, fistula, embolization

Ao & miles & 9 A Y HE
(miles’ operation with colonostomy)& AJ8 ¥
S A m S (presacral area) ol £F At LU A
U Fokoll ol W3 45 e o] IAysty
A2 25 W 5 0 E 9 o)® QIgE &AWHF
o] WHElo] = nRAHF T EH e (percutaneous
nephrostomy)& A3t AUYed Eox 9=
(urethra)& %3t A&44Q s(pyuria) &y 3H&

3 g %o] 9o % Ay M) gug.
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® Y22
H8 9 BN AFEESRYY, G & 2
BAZ GEs g B Fa Aol U, o F

oFel ol 23] Mol M= BHd 0w FAA9A

X=E H% Amplatzer

vascular plug® histoacryl glueE
O] &t FA Q¢ M

Transrenal ureteral occlusion with Amplatzer vascular plug and histoacryl glue
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shealh (Glidecath; Terumo, Tokyo, Japan)& $-Z
Fgof Ader & 0.035 inch guide wire (Terumo,
Tokyo, Japan)@t 8 F calheler (Envoy; Cordis,
Miami, USA)E ©]&3sto] w7 4 £1A 9
cathelerg YA AIZl & 872 2YaS Alsto] &3
S Belg. WA calhelers B3+ 10mm lype T
Amplalzer vascular plug (AGA Medical
Corporalion, Plymoulh, Minnesola, USA) 17/1&
o] YAAIZ] th2 2.2F microcalheler (Progreal;
Terumo, Tokyo, Japan)& coaxial lechnique= ©]
4319 lype I Amplalzer vascular plug HF= $of
YA AIZL F- N-bulyl-2-cyanoacrylale (Hisloacryl
; B. Braun, Melsungen AG, Germany)®} 2|3 2&
1:3 8 1ccE plugll®E AYE 4 == AA3F
Folsto] FQstHA MAEE AYt(Fig. 2). S Lst
A 5 g3l dieiAE MHas A¥sta, 3/1Y

AR am 2sol A A&2Q 4F et HA o]

_3;‘__
= 9 SHFig. 3).
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A 8 MAeS A Anvt s 8
3, g, ads 5o Al tigt oA Ariew
k. Coils wilh or wilthoul gelfoam
pledgels, perculaneous clips, nondelachable and
delachable lissue

balloons, adhesive,

eleclrocaulery, and silicone occluding devices &
of ofe] 7pA] WA who] ARgE R glot MA
aIo] A&Ao] OlEAIE o] ofA7HA] (realmenl of
choicei= §l= A=oltt,

19943 Schild 5l 9]3l silicone—filled delachable
balloon®] lissue adhesive®} coil =t} Q3 MA F7}
7F Hojuth= vt e, o] Eet | A
off ofsf 1A] ojge] EA- o] Bl FH it}

o= olwl mE A MA AR Slo] A
Amplalzer vascular plugS ©]-§3h= Wio] Wo] &
AE A itk Amplalzer vascular plug< nilinol
wire mesh®= M A7F P 4FH I A =
ARA EAA A A molA = Hojh M- 5yt 2
axfo] glvk, el HIEIA A o] Qlojils
plug A== A aate] Algte] glo], the M =
ATO] E3 5o A=7F AtE AL Qe

20099 schild &2 WF-2Fgo] A ex4e] A
22 893 Aol 9ol A Amplalzer plug®] lalex
29 A w3 AS WSk v glor, 20109

A

T Ee 4a F WA AEFT T AH Ao

finger&

=
Amplalzer plug, Z¥ ¥ hisloacryl glue® £33}

o AT oS sl R oo} Zo] 24d AR

b REe gAl RS 99 £ AeHE g

*—‘1@%01] glojq Ml mate] 47 §AE 98 A
v A% cheFet A7t At
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Fig. 1. Abdomino—pelvic CT image shows an ill-defined
recurrent mass and an urinoma (starmark) with
focal wall defect in the right lateral aspect of the
urinary bladder (arrow).

Fig. 2. Type 11 Amplatzer vascular plug (arrow) is located
in left distal ureter at thelevd of pelvic inlet and
then glue—lipiodol mixture is introduced to plug.

Fig, 3A, B. Both antegrade pyelograms (A:Rt, B:LY)

obtained 3 months after embolization show
still complete occlusion of both ureters,
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A5 W (brachial artery)= §%
A¥FXZ s YW(superior mesenteric
artery) AHEMQUE

CASE 47

Superior mesenteric artery stent insertion via brachial artery

® T2

Superior mesenteric artery, Stenosis, Stent

A Bl e R B (celiac axis)

I HAA 7 5 W(superior mesenteric artery,

2o WA s o] Eg S oWsty]

ek YA us ol ek ARIEAFYwo] oFH,

HBAHAF 7184 1hgdo] 9] aortoiliac occlusion 7l

Ll < 118 st ot vl AIRA
=]

A A =RE AL Q)= AE .

Abdominal angina

Both legs claudication

@ B2

MR angiographyolA dia Wz 5 29 P59
(common iliac artery)ol €2 @ w7} RHojuj H
ZSE W AT e E W O] Z| AR AgE F&ko] 9l

2(Fig 1.

ol

] %uﬂ

(Super Arrow-Flex, Arrow International,
Reading, Pa)E A Yst4rt. 5F Davis catheter
(COOK, Bloomington, Ind.)®} 5F Cobra catheter
(COOK) ¥ 0.035” guidewire (Radiofocus,
Terumo, Tokyo)E A3 SMAE cannulation 3t
3 guidewireE 260cm 4|9 stiff guidewire
(Terumo)® ®IH1 A7 8mm, Z°] 27mmY]
balloon expandable stent (Express, Boston
Scientific, Natick)® @29 SHE AlEs oy
AR 3L o] FANA stent® balloon catheter?|
EHE. o8 A7 lem® snare catheter (Amplatz
Goose Neck snare, Microvena, White Bear Lake,
Minn)& captureste] $1ZEW7tA] o] AA FuF
o7 A% (Fig 2).

th2d, #5 59| 8F sheath (Arrow)=
vascular accessE W5 A Aled U
angiographic catheter®t guidewire® A3}
SMA%E cannulation 3ttt 217 5mm FA4171E H
(Boston Scientific)E AMHE3t9] present balloon
dilatationZ A3 3FH oM, o]o] A 8mm, 27cm<
balloon expandable stent (Boston Scientific)s A
A5k ek(Fig 3). H59W o Fzlol tistol= 8mm

balloon dilation2 A3 1} elastic recoil® {13}
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o] oF §0%2] X5 ] et (Fig 4. PlEWE A4
oA SMAL] FZ& AAE Y1 BEl=wol dgr J)

A= ek (Fig 5).
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> 1 A

kA 21318 (chronic mesenteric ischemia)s-
atheroma 5o 234 3709 &Ztats M (celiac
trunk, SMA, IMA)Z- 8t o]4e] Agt Fztou) #
Aol ofsf] A7IeE, F2 BEForm F4o] v =

A1 &9l A= 2 & open endarterectomytt
bypass surgery7F 911 15-47%° - EF 0-
17% AF§ES Bt AEHA A aes FAERE
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8 2] YE wao] Youk By Hoba Lol
EoguskA 2330 gEEY Aol 49 33

o ve) gEE o) A% ol Bahe) Ev AHA
o A2E Ak Aol 9k s H (axillary
artery)©) A% F¥o] 9 A% Wkol AL F

(brachial plexus)2 Y& @0 o] AL A=
A gerh TR AT HALe] B4 FEFe R
A (thrombosis)©] A4 & Jow E3] o] 2
§- Eirh AE fleiAe HAE 3 SA 3 W
heparin FY-& 3t Zo] {83500}

o] Z# o)A = balloon expandable stent’} SMA
stenosis® FHst= HAH A balloon stent’} &
2 5ol gtent AAZS A=A},
self expandable stent®te= &

balloon
expandable stent+=
2 A constrain & 4 $1CER gnare catheter®
Hie 29 35t0] 5ol A E7HA|
A A 3Tt
system®] SI7F HA] & AR F2Y] Aol A&
2 FAEEHE AE3+9 present balloon
dilatationS WA A|gsl= Fo] Sujdd oz A7)
Hr},

stent delivery
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Fig. 1. MR angiogram anteroposterior view shows diffuse atherosclerotic steno—occlusions involving lower
abdominal aorta and both common iliac arteries.

Fig. 2A. Lateral aortogram shows severe stenosis of celiac axis (arrow) and SMA (arrowhead) with collateral
vessels (curved arrows).

Fig. 2B. A radiograph shows a guiding catheter (arrow) introduced into SMA with the right brachial access.

Fig. 2C—E. A balloon expandable stent was inadvertently d etached from the balloon catheter (arrow in C). The
stent was captured with a snare catheter (arrow in D) and pulled into the puncture site of the right
brachial artery (E).

Fig. 3A—B. On the next day, the left brachial artery was accessed. Then Balloon dilatation (arrow in A) and
stent placement was performed (arrow in B).

Fig. 4. Balloon dilatation for cdiac axis stenosis was also performed (arrow).

Fig. 5. On final abdominal aortogram, SMA stenosis disappeared and celiac axis stenosisimproved.
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percutaneous biliary drainage

@ xll

Hemobilia, percutaneous biliary drain, arterial

injury, embolization

Ak wmgrom, ofe] o3 el
BHOR PAFtO] AUELUSE WU BAY,
A 4 gee 74 Yo Bl

G Xy

10
Pancreatic cancer with liver and lymph node

metastasis

HE 2=k OTolA HF FHo| 9eme] Z3)7}
w =y, oo A ARE RO F4 e
ingrowth 7o) &, S IhiiEo] 2
o, FH AT wof| SFH ol HEd

=7 AL K
ZAOMciatijols =
| - | A
70 o ML

W -

Transbiliary embolization of a biliary-hepatic artery fistula during

® gy YA
259 f= sto 7F A3 @2 22G Chiba

needle (Cook, Bloomington, USA)® ZX}st & %
FAE Tt s FelskathFig. 1A). 0018-
inch guidewire (Hair wire, A&A M.D.,
Kyunggido, Korea)E Asta ov 4 Al 2719
oF7kel Agtol qlleu, vlwd FegA Adskltt
(Fig. 1B). GuidewireZ w} 5F 7HeE (Yellow
sheath, A&A M.D., Kyunggido, Korea) =S 4¢3}t
ouf A} F FHHERE F5o], HEAd 9l fresh blood
7 At 7S S @Y wolAl ks
ol BAl5o] 2YHoH, HEEH L AT A|3E
A e IR oRStHFig. 2A). Al3wd @t
I} 7HE W Atojof| o] Q1 Ao wm sl MAw

Al &5t tl 5F catheter| ® microcatheter

fle

(Progreat, Terumo, Tokyo, Japan)& Z ZIA|#
microcatheter @] €& A|3w4 IHe9 95 ¢4
Al7]1aL 5F catheter & F3°] & AR AdE=
HA7A S EAZ] FH Polyvinyl alcohol (PVA)
partide (250-355m, Contour, Boston Scientific,
USA)E o]&sto] A3Ed 7HeWe MAsy 4
e o] d7 AAE FeIgt & F B9 microcoil
(3mm, Tornado embolization microcwil, Cook,
Bloomington, USA)Z ©]-&3}o] Sl M*%
gt Tw o8 AR B 5F 71 EHE g3k AX

A& A

-/

Korean Society o Interventional Radiology 173




A7 S-EAIZ] AL, microcatheter& &3t0] Ald A dRxYPaS ATt £33 HAE sl
o sUlzg el HHeR e YA o] #EE FEETE I
rh(Fig. 2B). BHC 2| w3 Hejoh gt Mo & S AS g HA 5 4 0.018-inch
£ 3709 microcoil (3mm, Tornado embolization  guidewire &

microcoil, Cook, Bloomington, USA)& AHE-3te]  ¢dste] @7 o] WA T?&TZP CoilZ o]-&

F7h= AMAsEA tHFig. 3). o AR T MAHLE EUHsshr] o] PVA
A F9k BAke) WL M giglov] Wk particled ol§3te] MAL AWT F T UAR
ofzt AFsheleh Wi} T RS ol AL
A9 77t GEuA<(PTBD) 3 LSt dgE55o
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Figure 1A. Cholangiogram through a 22G Chiba needle shows opacification of the left intrahepatic duct (arrows).

Figure 1B. A radiograph obtained during PTBD shows unusual acute angulations of percutanecusly inserted
0.018-inch guidewire.,

Figure 2A. Angiogram via percutaneously inserted 5F catheter showed opacification of the left lateral segmental

hepatic artery, confirming intra—arterial location of the catheter.

Figure 2B, Angiogram obtained after embolization of the segmental hepatic artery with PVA particles and two
microcoils (arrowheads) reveals opacification of the intrahepatic duct (arrows) through a biliary—
hepatic artery fistula,

Figure 3. A radiograph obtained after embolization of the segmental hepatic artery and the biliary—hepatic artery
fistula,
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2to]Al #x}oJM biliary stent®] direct
targetings 3% B ATz

oFN, HEE, 28y

]
ISR A2 R FAolstT)

® FHZ

Biliary stricture, recanalization, liver

transplantation

29 A 7+43tE living donor liver trans

S 91 3709 3 bile leakage’l A 7
7 A7t S d < (percutaneous transhepatic
biliary drainage, PTBD) Al&} vk 4704 & 0|47k
9] 7Fs o FWF (aneurysm)7t BA stentE A
sl o GAl @3t 3 (anastomosis site)ll
2 (stricture)©] TSR &, Magnetd o] &3 &3
ANE (bile duct recanalization)2 Al343F7] ¢3H
WA 34 metal stentE® $EH (common bile
duct, CBD)oll AFdstal o1, #27F PTBD J2E &
3t interventional recanalization Y3t AY/HE S
Al=3t,

W GA] fever 38.4C, AST/ALT 11/22 U/LE H
/o]l 1, Total Bilirubin/Direct Bilirubin
1.25/0.69mg/d1& direct bilirubind 2F7F A%,
rGTPE 209U/LE A5 Eo] A4S
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Recanalization of anastomosed bile duct with stiff end of guide wire targeted to biliary
stent in post-liver transplantation patient.

@ MUy
Total occlusion of the anastomosis segment of

the bile duct after liver transplantation

@ ggrA

PTBD tubeE &3l AT HEXYE (cholan
giogram)ol| 4 distal right intrahepatic duct 7}#]
2YHAL olst H9l= £YHA ¢, Right hepatic
duct+ F7F #FHEo 911l distal segmentol
irregular filling defects’t 9. CBDol& metal
stent’} A= o] Q1L o] metal stent Welli= 5717k
2k9lo] AolAA: (duodenum)¥ ¢1Z0] = S &

4 AS(Fig 1),

@ MN&YE Y =

o] A right lateral approachE F3l 4F¢Ish
PTBD tubeo] 0.035 guidewire® 4Hlt & 14F
drainage catheterE A A3, 5F catheter®t
guidewires ©]&3to] HHo| HHRELE Fst%
th, 223 guidewire®} catheter® o] &3}o
metallic stent’} 445 o]3= CBDY H+9# &5
target2. 2 o] recanalizationd AlE3F o1} Al
3t thA] guidewire?] stiff end& 15" 4= &
3l & rocanalization A/ =38+ =3 metallic stent7}F

A= o] 9= CBDE t-9]%-9] sidewallol guidewire



7} 2ol o]&?direct puncturedtFtH(Fig 2).
GuidewireE stentE T} duodenum”tA] advance
AlF1 AL tract®: @ AIZ] & 8.5F Cope catheter
(Cook, Bloomington USA)E A¢3tgict. o] % A3
3t cholangiogramo A4l duoderum .22 £+A3H A
MEE HAHFig 3). A= stentd A ASFH L0,
o]% PTBD tube th4l plastic stentZ A43o] bile

duct drainages A3kl 9= Foltt,

@1 %

Liver transplantation® biliary complication<
7 S5t SR A 95 E (bile leak)®t B
#d2} (bile duct stricture) 2.2 & 4= 9t} Bile
duct stricture®] €912 F= AxE Bzl 71908t
AWk 71 efof] 7hed PR QIS = ©]2]9] bile
duct stricture, 2tjZeFt 7| 50lA, 24 T ¥
of Hrt, WAAA A=t FH A =R o] x|vt 7 1A
ZXE%<% (percutaneous balloon dilatation)
internal-external drainage®™ &3] A},
Balloon dilatation®] A3t ¢ covered stent®]
S At Hit 5~60Y stentE FAISHC} Al
Asht AA 3 50%14 AHZ (restenosiglo] LAY
aFA k= Bavh it

Guidewire”} ©32] anastomosis siteE F 3814
23l= 4% balloon dilatation®]Y} covered stents
AU 4 gleh # Fdle bile duct WA 5%
guidewire o] E7Fse d=olA CBDol A4l
o] 9= metal stentE targeto = AHX 3o
connective tissue®| tract& ¢IHH o = qhEo] 4

H bile ductE AHE AIZ1 Al&o|tt,
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Fig. 1. Cholangiogram through the PTBD tube shows complete
occlusion of the biliary anastomosis site (arrow). lhe
right intrahepatic duct is slightly dilated and reveals
irregularity of outline due to several filling defects in
the distal segment.

Fig. 2. The distal CBD is opacified after contrast material
administration through the catheter which is placed
between distal end of right duct and CBD with stent,
after direct puncture (arrow), targeted to biliary stent,
using the stiff end of 0.035" guidewire. The duodenal
lumen is also visualized by contrast material .

Fig 3. The distal loop of the drainage catheter is located in the
duodenal lumen on a final spot image. The catheter,
which is introduced through an artificial fistulous tract,
is placed in the space between the bile duct wall and
outer wall of the stent.
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