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Stent graft for treatment of pseudoaneurysm arising from internal
carotid artery after radiation therapy for nasopharyngeal cancer

Internal carotid artery, pseudoaneurysm, stent graft
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1 4 nasopharyngeal cancer 3
combined chemoradiotherapys ¥ ¢ €2 274
S uh2 SRxQl Ui 3 Y ARE VAT o 2o
AL Y Al A5 9 BE izl st
of SHAR FAX. = S A AE IE
3l92 1 massive hemoptysisZl YAt &%
7 EQHg St QAL Bl a2 = o) syl &,

CTH mldFo] F3= HFHA GO left
internal carotid artery®] cervical segment®]
11x8x7 mm< 7I1AEWEI JFET R
internal carolid artery® 27 o] FFaEo] S
(Fig. 1). Left internal carotid angiography )]
= CT¢ 5YsHl 7Hd 5 79 B left internal

carotid artery®] =473 gzlo] T2H (Fig. 2).

ERPNES LR IB

Right femoral arteryE A5} 7 Fr guiding
catheter (Vista, Cordis, Miami, USA)&
ICA] $1A A7) AL
Boston, Miami, USA)E supraclinoid ICA7FA] A1
27,19 mm Zo]9 Jostent
(Coronary slenl grafl sysltem, Abboll, Uleslralen,
Netherland) 2705 7Hd&WF neck 919 4%
A2F Fefol AAsAS
angiographyoll Al 7Hd&WFet 44 H2H>
o @iz g (Fig. 3).

proximal
0.014 inch wire (Transcend,

A, 3.0 mm

A% % internal carotid
Al

e ShrtollA] 7] g Fe R £ 4
| 91& 4= Lo H2a Ho] 7Hg
I 7Hd s 57 21 FE ot Carotid
arterygl' subclavian artery$t 22 F74 5 @3 71
A &3l WA aorta @} femoral arteryol = £3]

At AR £4S 93

ioo =2

o
of
_,d
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ol

T
=

& 24 small artery©ll
3l vasa vasorum® o] £AL2 large vessel®
media®] W3S 2 2 A medial fibrosisZ} HAASHA H
t} o] £% vessel lumen®] narrowing2 4271,

vessel perforation® F9% += Qo /M5 HE




frue wallo] glojA th2 Ewaol vl = uj upaAle] 2
B4l arterial wall®] weakness7} WAYgICH ESE o
APAL o) 9Bt osteonecrotic boned Wil 7}A Su =

3 S VM5 F = coil embolizationS A A}
S o AFo] £ g2 Aow By up gt}
Stent graft= atheromatous aortic, iliac, or
popliteal aneurysm®l F£& AREE|o] $Fou) Fto|
vascular injury®] ZAQ] A B2 AEH AT B
IE G, B 2N E stent gratts 7HIEWF2
obliteration®} patent vascular lumen®] E1E 5A]
o o] & 4= 219] radialiono] &3 FUFH 7AW FL

AEA AR e R ojgd 4 vk Zg Hoje

o}, 3FA]EE long—term patency®l digh Bz} §ltk=
SHA 7F 9l o v stent graft®] infectiono] 4
mechanical damage® ¢13] thrombosis®] 7Fs/3°]
NO.HF close Hllow-up©] Easic},

]
¥ cE1E A -

1. Baere T, Ousehal A Kuoch V, Sapoval M, Lagrange
C, Roche A. Endovascular management of bleeding
ilac artery pseudoaneurysms complicating radiation
therapy for pelvic malignancies. AJR 1998; 170:349-
353

2. Auyeung KM, Lui WM, Chow LC, Chan FL. Massive
epistaxis related to petrous carotid artery
pseudoaneurysm after radiation therapy:
emergency treatment with covered stent in two
cases. AINR Am J Neuroradiol 2003; 24:1449-1452

Fig, 1. Enhanced CT scan shows pseudoaneurysm (arrow)
in the cervical segment of the left ICA,

Fig, 2, Left internal carotid angiography shows a large
pseudoaneurysm in the cervical segment of the ICA
and narrowing of the adjacent ICA,

Fig, 3. Angiography after stent placement shows complete
obliteration of the pseudoaneurysm and patent
1CA,
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Fistula, arterial; ureter,

Stents

abnormalities;

ek MY Y& ¢4 12y Rt. kidney
rupture with hemorrhage &7 %o Rt.

nephrectomy A&k,

oo gyan
CTollA oSl
right ureter ¢ dilatation¥} 7
Uretert 3ol contrast filling ¥o] 33} vl
stA ¥ (Fig. D).

remnantl dislal portlion of

RPN E=U L]
Aorlogramo| Al RL. exlernal iliac arlery ¥
proximal portion®l A Rt. distal ureterti &

contrast leakage¥+& 470 Kt} (Fig. 2). CT

20109 WA HHAHG 9

9} v]@alo] W external iliac artery oA ureter
2 fistulaZ} AT ZGA7L ureter® FE2&H=
Zo R Fe 4= Qi

Uretero—iliac fistula®l| o3l iliac artery®l
stent graft® A 3st9 fistulas =712 3,
Fistula”} internal iliac artery 2] 7]A]&o] <143}
o} glo] WA internal iliac artery o142 backtlow
& QI%k continuous leakage’l $1=% internal
iliac arlery® proximal porlion® coil
embolization 3}7| = 3tgitt.

WA Lt, common femoral arteryE E3}% cobra
catheter® Rt. Internal iliac artery = A%t &
Nester coil Cook)E ©]-851 embolizationS A8
sttt (Fig. 3). ©] 3
iliac artery 914l exlernal iliac arlery7HA] A4 %
7 10mm, Z°] 6 cm stent graftd 43l FaL,
10mm balloon22 full dilatation AA T (Fig. 3).

P

fistula £9& Rt. common

angiographyX fistula® % contrast
leakage 7} §13L internal iliac artery 2] branches

29 flows= FAEHE st Aleg vl
oD A
Ureteroarterial fistula (UAF)+= ureter?} iliac
Tow gole Axgo n:

artery7+e] +3 adjacent

arterial aneurysm, vascular malformation,




aberrant vessels from the common iliac artery
7F Q3L ojx}a Y9l 2E underlying vascular
pathology, °ld 4= ¥ WARH X =, 1eil
indwelling ureteral stent®t Z-2 mechanical
forceoll &3) ATk,

Ao R HEA e Ei= A7) LA 89
2 Edxd Rt} ATE ureterogram (blood clot
o &J3t filling defect), CT scan, angiography©l
A arterial pseudoaneurysms HO|7 L} ureter®
2974 9] gross extravasation®& 274E Ho|&=
7d%- Xkt 4= Qv

Ame a2 ZLASAL iliac arlerial
embolization®- femoral to femoral bypass graft

E A gstE wro] it 28y casedt 7o)

iliac artery5-915 stent grafts A3t A3

el

s 9 5 vk

*» References ¢
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management by provocative angiography and
endovascular stent of ureteroarterial fistula in a
patient with a lbong-term Indweling ureteral stent.
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Fig. 1. Enhanced CT scan shows con lrasl filling of righl dislal ureler (arrow).

Fig. 2 Infrarenal aortogram shows leak age of contrast from proximal external iliac artery to distal ureter (arrow) through
a fistula.

Fig. 3 After embolization of the proximal portion of the right internal iliac artery using coils, endovascular stent graft
placement and balloon dilatation were performed for occlusion of ureteroarterial fistula,

Fig. 4. On completion angiography, extravasation of the contrast material into the right ureter completely disappeared.
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4t St jlio—iliac arteriovenous
fistula: stent graft& o] L3l X &

[lio-iliac arteriovenous fistula following lumbar disc surgery:
treatment with a stent-graft

xll O-]
Arleriovenous fislulae, slenl grafl, lumbar disc

surgery
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F echocardiography’ A& Q1 A A5l <lgt
284 ARAC R Fttyo] 7 vhe 71 Hrt

93l %% common femoral arleryE %3
conventional coronary angiography A& & A&
o EHAY stE o)A bruit 8 AW
echocardiography A tricuspid regurgitation¥}
IVC ¢ iliac artery® % 474 2o low
extremity CT angiography & Z43%}
Rkl

Tlio—iliac arteriovenous fistula

®

n &

FHa

SH7] CT 4 e 29A £7] Fxto] Hojw,

right common iliac artery®} IVC, lett common
iliac vein® & &7 1S DSA 4] high flow
arleriovenous fislula @ &5 %S, Righl
internal iliac artery ¢} left common iliac artery
£ M98t} angiogram& 42w 1A A4
= fistula”7b §l55 I, Right common iliac
artery &} left common iliac vein#9] fistula® A
ZF=)o] right internal iliac arteryE embolization
5. righl common iliac arlery |4 righl exlernal
iliac arteryol Z4 stent graftE& AX ¢,
Aortogram#} fistula+= T o4} Ho|x] ¢Foron
4 CTOlM = fistulat= AFFH2H | TVCS left
common iliac vein 3 2% SAE 2

O AEYH Y s

Right common iliac — left iliac arteriovenous
fistula® 7] 3l right common iliac artery®l
AEE right external iliac arteryol 234 stent
gratts® A Ys7l2 & Lett common femoral
%3 7-F Balkin sheath(Cook Medical,

Bloominglon, IN)3 A% - rightl inlernal iliac

artery S

arteryS A®3}o] 10-mm Amplatzer vascular
plug II(AGA Medical Corporation, Golden
Valley, Minn) & 1 ample ghuieE AME-3Fo] =k,

Right common femoral arteryE &3l right
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common iliac artery ®|A%-E proximal external
iliac artery®l 24 22mm / 12mm x 70mm stent
graft(S&G Biotech Inc., Seoul, Korea)S 7|
At Ale & AY

aortogram 4 fistulaz © o]AF IEE A
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balloon dilatation2
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Lumbar disc surgery 2} #&#sto] WAst= S5
S S 1~5/100009 9] B ES HolH, o] T
arteriovenous fistula®] 4 70% o|iollA L4-5
disc surgery 9t d3dHEct FHETFH R iliac
arlery Lo iliac vein 69%), right iliac arlery Lo
IVC (22%)%} aorta to IVC (9%) <=2 H =gt}
CT &7olA fistula® YAE 43| &7] ojH&
BEE 2 FEUAYE UL & Yon ojd B FS-
internal iliac artery ¥ #$- common iliac artery
oA Ef Y& dow AA EE&E WS 4 QUrh

Disc surgery ¢t d3be A I3 27| &
HEd 37 TR U= 4 e, A8
WA o] e BE G 5
o EE2 Aol =2 4= oA 4 do]
U A 5 = pseudoaneurysmo| 4
SAto| &3}, chronic
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arteriovenous fistula+s

aleriovenous fislulaere 5 &L 3t1] % 52
TR A ARAS 4L BT E Qi

Lumbar disc surgery®ll WE pseudoaneurysm
o]t arteriovenous fistula® HEFEoJY
endovascular technique®® X #®% 4= =g &
&4 oiRt A A5 AFTES 10-66%°
ojmwm &A4E 9o Aot & AxE, 2ES X
Ast7] sl Basgh Al 7te] gL w=v, EIL
endovascular techniqued} B]&3to] thgke] ol
24T e FER U w2 g Ui

Disc surgery §- ¥AY%E ilio-iliac fistula X &0
stent-graft® AFESF Z-& 1996W ) McCarter 5
o] Zxg Wi ow o5 ped rHr E
A& Holy, W23 73k endovascular

technique®] $2 =L 9}
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Fig. 1.

Fig, 2.

Fig. 3.

Fig. 4.

CT angiograms (ar lerial phase) show much dilated
both common iliac veins with their early
opacification, suggesting arteriovenous fistula.

Aortoiliac angiogram shows early opacification of
the dilated left common iliac vein, suggesting
fistula between the right common iliac artery and
lefl common iliac vein, This level corresponds well
to the location of the intervertebral disc.
Aorloiliac angiogram shows no further
visualization of the fistula after successful
placement of the stent graft (arrows, proximal
22mm / distal 12mm in diameter, 7cm in length;
S&G Biotech Inc., Seoul, Korea),

CT images obatined two days after stent graft
placemen | show no further fis lula,
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Interventional treatment for traumatic arteriovenous fistula between
ruptured inferior vena cava and lumbar artery

Traumatic arteriovenous fistula, inferior vena
cava, lumbar artery, embolotherapy, stent—

graft

Traumatic arteriovenous fistula between

ruptured inferior vena cava and lumbar artery

E) ¥ AL Z

o P i

bl

CTollA 5 FET7fol| thgFel EFo] Hojal
L2-L3 F-elol AA s o wHof 2%t &
A¢iel A4 T FoF 2elvh #5 = A
[l VAR A 15-2cm AFANA HA| ﬂ+
g Eo] M FHFE FAsHL o ojHF
?19} 744 o5 o] Fpol A A= ?'1;755101
[5FWI stow Alo] o] FAME S FAsL 9l
o} (Fig. 1).

T Eu
OE‘[‘H"IT’C:

5y ” 24K Ol 2

542 J—P%‘ﬂl diste] Mdes lf%‘ﬁ‘}i st

o

1:]-
& Ao A Sl e 2 B A
Pé%—ﬂ%ﬂ BEEY T 4— A5 3

A== ./1\-7501 ¥ 5.%513131' (Flg 2)
EH O] gitol A|A]7] AL
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AAAA F TS A2
(Tornado, Cook Co., Bloomington, U,S.A)& A}
&sto] R WO MAES Alsttt, oo £-
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< E3tod A7 30mm, Zo] 8cm® Seal graft
(S&G, Seoul, Korea)E AW 3tto] sirf] wof
skl th

olFo] Al shoj Y 2T} HiojE 29
& AOA o ojatel JPdE ot sl |
[e3]

F7F AR A ot A4
A3 EE CTof A
%%u st 99 2GA F& A Holx]

& (Fig. 4)
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Traumatic lumbar artery arteriovenous fistula:
preclinically detected by 16-multidetector-row
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techniques. Acta Radiol. 2007:48:401-4.
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Fig. 1. Axial CT scan and sagittal MPR image (A, B) show
a large defect in the posterior wall of infrarenal
IVC with surrounding hemaloma conlaining
pseudoaneurysm (asterisks), There is a fistulous
communication (arrows) between ruptured left
second lumbar arlery and pseudoaneurysm
(asterisk) on volume rendering image (C) of arterial
phased scan.

Fig. 2. Inferior venacavogram (A) shows a large
pseudoaneurysm of infrarenal IVC. There is a

fistulous communication between an aortic branch
Lo IVC on abdominal aor logram (C). The fistulous

2':6;7604 communication is confirmed on left 2nd lumbar

b
Fig. arteriography (C).




Fig. 3, Pseudoaneurysm and fistulous communication are disappeared on venacavogram (A) and abd ominal aortogram (B)
obtained after stent—graft insertion at infrarenal IVC and coil embolization of the left 2nd lumbar artery.

Fig. 4. Axial CT scan (A) and coronal MPR image (B) obtained 3 days later show patent stent graft of infrarenal IVC and
disappeared pseud oaneurysm,

17

Elx Bk =& S il it & & RSts fEhihie



20104 chst

18

rolI
O
m
=
rz
08
:
@
tol

|X| M17&

2010 o 3l B G A 9] &3] 2] A7 &

EVARX stent graft infolding2 2 9l3gt
type I endoleak? A&

Management of type | endoleak due to stent graft
infolding after EVAR

Endovascular aortic aneurysm repair (EVAR),

endoleak, embolization

A glo] AT A HAHE lung nodule® ¢l
3l A|8YeF chest CT oA B4 disW&F 7 dbdg, o
2AE = 18] oS, dY 9

BUN: 13.8mg/dl, Serum

creatinine: 1.0lmg/dl

-

& I] A

11— 0
Abdominal aortic aneurysm

Type I endoleak afler EVAR

b YA
FHzx Y CT 94 (Fig. DolA Aledst S5 o
Sl U (2 65 x 63mm)7F U,

W+ O necki-E-> Ao] 34mm, 3 AW
Aspol A 27 23.3mm= ZA = necko]
O 57 sacl & o] Yot= KR A= & Ao
19.3mm% neckoll A9 o] 274 EUA= 4mm=

Z24%E (17% discrepancy in neck diameter).
Proximal landing zone®| A 7P &7 o] £ A5
Zlstdr B9 5 V)& A o2 3l Zenith slent
graft (COOK, Australia) (proximal diameter
A4-3 EVAR (Endovascular Aortic

]63 8F9 . Stent graft

28mm) =
Aneurysm Repair) &
oversizing< 20.1% = &%
EVARAIY & - &4
7} 9l (Fig. 2A). Type I endoleak®] 7FsAlo] =
2 7oz By 94 stent graftiZdollA pigtail
catheter® & & A3 S stent grafti
o A+= endoleak 7t §l=& A &3 (Fig. 2B ).
wzl A latex molding balloon ©]-&3}9
proximal landing zone®| gt} F4 e Al
Y5tgl o U endoleak 2> £AEA] 9F4ES (Fig. 20).
T 29 LHANA stent graftd] A Fubo)rf B
proximal landing zone®l Z-4&3] "Wako] o] glo]
A N eg TR FAHALE A = 3
49 F ZE CT oA tsWF o neckiit
o YAt stent—graft <-H57F infolding® &7
o] Qlo (Fig. 3A), A3 Q&= grafl meshAlo]<]
371 53l type I endoleak 7} $12 (Fig. 3B).

= aortogram” endoleak

’.) p

-
b

A-H o
194 %
i

o
SoE S AAsha

O}N

, 5F pigtail catheter&




superior mesenteric artery (SMA) 7|A5- 3o
11 aortogram= A 3YSt,

Lateral viewo|A &9 % aortogram#t stent-
graft® AT graftA|ZEE 4E type I
endoleak®] Qo™ UlsWFY saco] 2GH WA
inferior mesenleric arlery (IMA)2% flow7} -
(Fig. 4). 5F Yashiro catheter (Terumo, Japan)%}
COOK,
Denmark)E ©|&3}l9 stent grafte] Ao F&
folding ¥ Abo]2 F3] thEWTF saclz S0t
o2, TMAE WA selectiondtal
(MicroNesler, COOK, USA) 719} 3 mm coil F+
NE WA= AWeE = (Fig. 5A). ©]o1A type I
endoleak”} A7l stent graftA folding®l &7k

microcatheter® ¢ A|7] 2L

3F microcatheter (Microferret,

4 mm coil

4 mm coil 17}, 6 mm
coill 770, 8 mm coil 470, 10 mm coil 57§, &It
12 mm coil 3712 MA=S A5t S (Fig. 5B)
A& 5 A% final angiogramolA © o)A
type I endoleak< Ho|X &3 IMAE &
endoleak = $l22 #1519 2 (Fig. 6).

3 & 3 A3 CT (Fig. 7DolA] stent graft
tolding ¥ &-7Ff| coilo] packingE o] 121 type I

endoleak + §1%1

.

et

o

ﬂl-’.-"

a
EVARAI® & type I endoleak + stent—graft7}
aorta inner wallo) €43 WAty x| H&F 79 dbAY
A He gHFolth diEE s 9 neck i
21 AR} 22 stent-graftd 27U, hostile neck
angle® W proximal landing zone% Zt=7} A3}
A oA stent graft7b s Wz PHs]A]
Fohal EejE o] 9l o, el HA3F landing

point®2 Tt} stent graft’} distal migration®o] A

A HE QL i, proximal landing zone® inner wall
ol atheroma® gt 3] Agt irregularity?l 9
2 o, 283 =EXN slenl—grafl XAo| Aol
AL g A7t Type I endoleak+t type II
endoleak 9= =] WA A, 2AE Fsto] "o}
Frojopul i F W o] WaE o & 4 Qe type
I endoleak®] FFo] AAU, nitinol wire® Y&

o] 7 stent graft®] A-9- Al7ke] A device’l &5
A ] expansion® WA AFAA o 7 w3 S Qi)

EVARA] stent—graftE& A XA 3tal, type I
endoleak 7} B¢ = 1 2ol A aortic extender
£ sl o AR5k Y, giant Palmaz stent® A3
g 4 9lom & molding balloong ©]&3te] &
74 ¢l overdilatationg A3} endoleakS 2
Hrl. Stent graft? aortaWlld Aleo]o E&
catheter®= A& 4= 9= %9+ endoleak o] 71
9ol we} reverse—curved catheterE ©]-83ho
endoleak & evaliation® 4 o™ coils, n-
bulyl cyanoacrylale adhesive (NBCA), Onyx%}
e Oﬂl[—LX-] /xﬂX-] 238 01.9_0}01] /KHZ-]/\O /\]61-]?:_;}
5 U}, A< o] Ao inferior mesenteric artery
U lumbar artery &} 22 type II endoleakS 3
T 5 U 7Y FWE 2o} coilo|y glueR HA
S ABsks Zlo] S8

9keF endovascular melhods® 3] &= o
9] endoleak ] 73-9- & vho] §-A3F A @ o] T},
2 ZE= W59 neckZdol7F 3dmmE H|L
A 9] 9hall, neckFollAl 7Hd A7go] £ i &
& F29 A% o7t 4mm7F U o)= A7 v
Pz ZHEA] 17 1%0] sliggict, 3k, = FSHof] A
F 28mmZA 7 2] Zenith slent grafl7F neck% 717
7o) £ Fi9 233mmE 7eoR S de
20.1% 2] AA3F oversizing (23.3mm/28mm)®| 3|
FEU, 7 A7 o] A2 FEel distal neck 7]

Fow @ A AA

>
=
2

ol

M A 45%9 oversizing

(19.3mm/28mm)Z g A3t Hoh, webA stent
|

o] ofd A shet FEo] A A7 —rL°ﬂ/‘1 HHHO}

£ o]F vl WAE] ¢l

Ao w
NAe Wit R0l B4 R4 AL
ju|

o] E3F proximal necko| A2l 7 o] ybx]
ool circumferential Lype I endoleak”} AZH & 7}
A% St KratzbergS 9 EIilo| w29 stent
graft A x| A] 30%°]142] oversizing2 & %% barb
penetration¥} graftd2to] otdFE F= ZoE

dHA AU
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Fig. 1. A 3Dreconstructed CT image shows abdominal aortic aneurysm (65 x 63mm),

Fig. 2. A. Suprarenal aor tography after EVAR shows type I endoleak.
B. Aortography within the stent graft demonstrates no evidence of type III or IV endoleak.
C. Molding balloon dilatation of proximal landing zone was performed, but endoleak is still remaining.

Fig. 3. A. A follow up CT shows V—shaped infolding of proximal slen —grafl.
B. Typel endoleak is clearly seen through the folded portion of stent graft at neck—to—sac transition zone,

Fig. 4. An abdominal aorlogram oblained before embolizalion shows Lype I endoleak and palenl inferior mesenleric
artery.
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Fig. 5. A, Embolizalion of inferior mesen leric arlery with
multiple microcoils was performed. B. Subsequent
compact coil packing was performed in the the
folded portion of stent graft to obliterate the typel
end oleak,

Fig. 6. Completion angiography after coil embolization of
dead space between folded stent graft and aorta
inner wall shows disappearance of type I endoleak.

Fig. 7. A follow up sagillal reconsiructed CT shows
compact packing of coil in the dead space and no
more leak age of contrast media.
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Treatment of bilateral iliac artery aneurysms with stent-graft after
sequentia coil embolization of bilateral internal iliac arteries

v EAG

Toj

Common iliac artery aneurysm, internal iliac

artery embolization, aortoiliac stent—gratt

oF5l1l Q= & 20034 AlE
A gt internal iliac artery

e TAe] ot mw AR

aneurysm A¢HE ¥

SHA) b AWE F B3 g U Tk o) &
57 g BT vlRo] HohRR o] UEY F3)7t
9] e,

kil

Common iliac arlery aneurysm

20039¥ CTA &= common iliac artery?
partially thrombosed aneurysmo] #Hz= 27
o] #df 38mm= Z4H. 20109 follow up CT
angiogram”y aortadl 70| 40mmolAto s F7}
2o common iliac artery®} internal iliac

artery 2] aneurysmal dilatation®] &= 3

4. ol CToIA #2E &= common iliac

artery & A48 o 81mm = 714 (Fig. 1).

=3

\

NES RIS

S
9FZ internal iliac artery 2] ZLMH &L A

REly
5 aortoiliac stent-graft® AA3}7|2 . Y=
internal iliac arteryS® o2 W AT 4= Q1=
AHTE Fol7l Yol 4 #= internal iliac

arlery 9 coil¥ glhie MA&S Algstg o 64 H

o & ol ok MHeg AW (Fig. 2).
Angiography %% internal iliac artery 7} o3l
AL eI 3 ¢F& femoral arteryoll A 9Fr

introducer systemZ F3l self-expandable
stent—graft (S&G Biotec, Seongnam, Kyungki,
Korea)E& A 3492™ slenl-grafle HYE

=

infrarenal aortaf*¥] %= external iliac artery
7R A (Y stent—graft: 26x105mm, right limb
graft: 12x105mm, left limb graft: 12x7lmm and
l4xb4mm)ste] A (Fig. 3A). Ale
angiogram (Fig. 3B)i} 3¢ &
(Fig. )4 aorloiliac palency$}
artery aneurysm® exclusion®] EI=gl o CT
25F9] type I endoleak ©] Eo
WA = o (Fig. 4).

25 A|BYSE
Z2 CT angiogram

9FZ inlernal iliac

angiogramof A=
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Abdominal aorlic aneurysm $Hx}2] 2F 20% of A|
concomitant iliac aneurysmal disease’} 5HIE
] o]&ot 3R}l A endovascular repairg A
A% aortall YA S bifurcated graftol A
external iliac artery7}A] GX == limb graft?t
AR&ETE 8 aortoliac aneurysm repair®l o gk
we A HAIES WY O R grafl-relaled
endoleakE o 3t7] 3l AbA ol A& st
infrarenal aorta ¥+= iliac artery 2] side branch
of gk MH=o] Fastrtal dHA vt ES
internal iliac artery embolization& &3l
significant comorbidity7l & TR
endovascular aorlic aneurysm repair& A|3§3t=
g 8le] inclusion criteria HY7F o8 A2 #
At

UBZ S 2 internal iliac artery$] proximal
occlusion®] A7|E 2= pelvic arterial collateral©]
ZH g s o] Q7] wiitol YA o m BAE A ARt
A< ®i= ligalionol ©J3 inlernal iliac arlery 9]
acute occlusions ZHF Z7] A5 5 EE 39X
o] JEE 2T 4 Utk 53] 4=

artery interruption< buttock necrosis, lower

internal iliac

limb neurologic deficit, bowel ischemia,
impotence, buttock claudications 2T 4~ Y&
W perioperalive hypolension, embolism,
thrombosis7} 58 7% mortality7} ¢F 70%= K
JEo] Qi 28t o]9} T risk factor’F e &
Ao A= major complication®] Al outcome©]
Rt} favorabledt o2 BRI LIt}

QAR ofqLo] wk2H pilateral embolizationS 3]
oF & % slaged procedure’} $HH5E EQth=

I7E AT 2y iR o ghapof A
atheromatous disease’} &I o] ¢lowf o]zgh
kxRt A 3HE embolizations $-4 AlFFE
AA| 2 cross-over collaterization®] ¢ HX o]

FolAl= Aol disl & dHA A G 2l

sequential embolization®] benefite] et 2]&o]
ottt Iliopoulos 5 183l Engelke 5 HILo
93} sequential embolization®] 4] patient
benefit A gow ZL offof tfsfl acute
internal iliac artery ligationA| crossover
collaleralizalion ¥t} ipsilaleral collaleralizalion
o] o] & Fasirlal sttt

Coil& ©]&3%F standard percutaneous
embolization technique<- T|§- QA Zlox &
#HA Q1o iliac artery dissection E+ coil
71&2 3HS52 At Technical
success rales %21 lype 2 endoleak®] W-$- &
fAowm duses Zoew HIFST,
Embolization ¥ residual flow7} Horle= A7}
% o AAR residual flowe] H=9} type 11
endoleak WA F1=7t A7} A A vis A A] ¢
Q7] &) subtotal occlusion®] adequacy®l ©f
oF oJ&o] Folgltt, W] A] inlernal iliac arlery
bifurcation”7}A] distal embolization2 F7F8o 2
o 4 Qlon oyl AR FHE] HE & low
Hauxo] glow 71 o WO R gdatin spongei
residual flows §lolls=dl ©]-&& 4= 3t Coil ¢

embolization material 2 occusion balloon T+

dislodgement &

Amplalz vascular obslruclion device® o] &&
Qon dR Hilo] 9E W occlusion balloon
distal migration%s °F 50%°l|lA technical
problemo] Aggtt= @¥o] 9lew Amplatz

- ©

vascular obstruction device® A& A $-

complete occlusion® $3l| coil embolization®]
AAew Baw 597} gk
SN FF in

exclusion2 $3l coil& ©] &3 sequential

ternal iliac artery 9]

embolization - stent-graft placement’} 453
o5 AYE o o] bilateral embolization
o] 7%= Xpto] SJolA staged procedure?
benefilol tjsl 7120 2 A-L7} Hasiet,
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Fig. 1. Aortoiliac aneurysm demonstrated on CT
angiogram al admission, with the lefl common iliac
artery measuring over 80mm in diameter,

Fig. 2. Sequential embolization of the left (Fig. 2B) and
right (Fig. 2C) internal iliac arteries using coils and
NBCA glue, with a 6—day interval between the
procedures on each side,

Fig, 3. Placement of stent—graft** and final angiogram,
Y stent—graft. 26x105mm, right limb graft:
12x105mm, lefl limb graft: 12x7Imm and 14x54mm
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Fig. 4. Follow up CT scans performed 3 days after endovascular repair demonstrate complete exclusion of the aneurysms
including the huge common iliac artery aneurysm on the left side. A small amount of type 2 endoleak is
incidentally noted (arrow). Metallic artifacts from coils within the internal iliac arteries can be seen.
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A7
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2957 B CTAA v Ha <49 5.2 em
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2739 Adled w7t #HEE (Fig. 1.

= QETYE HAAE Y 5 Fr Yashiro 7HHE
(Terumo, Tokyo, Japan)& st s WS A
g5t § AT FHRGEol A v E WA 7| gt
°F 5 am 2719] A e F7F B2o] = lrh(Fig. 2).

0.035-inch F=ZA}LE 0]-&3}o] Yashiro 7}E] €l

20109 o 3¢l B Wl g A2 3t3] 2] A7 5

S HETY AdeW 7o LHR7hA AL - 7t
|8l W= 2.8 Fr "JH 78§ (Progreat;
Terumo)E AFYstAth mAZHE B2 FuF Wi
< Ay 9 RE A9 5 6DC ZY (360-18
24-40 cm, Target Therapeutics Fremont, CA,
USA)E A3t 712 AFdE s vAEY o] ¢
B2 o5 Y sttt ololA] FURF AU9R
o 14749) chepet F719) WR S AR ste] A
AstArkFig. 9. YRl 9-ds] HaE AL S

oFm

B

2YeR B0Ie & T WA R Eeud g
2 YA} (700-1000um, Contour; Boston Scientific,
Natick, MA, USA)F AEL #9050l A FuF W
&= AT U el e Mo R 15709
A ZUEE o]-&3to] MAsFATHFg. 4).
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cyanoacrylate glue

AFu el Fajo] TR

T e

1919 Sue] A7o] 1 an7t @i

Sl Aet Zo) nAFHEEE &

2 & o o 4z o

[¢)

2% 5 ek B Foe 9, A, O
F7HERS A A Aw, A% Fol &
Sro] 2 WEkHE R MALE % HFHM F

Fo =Eu VT Ue ARFURY A
3G, HANAZ, SHG) U2 T 43

whol MAYSHE 2 v SuR} 2R
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Fig. 1 &2. Conlrast—enhanced abdomen CT & seleclive arleriography showed a 5.2 cm—sized, gianl aneurysm origina Led
from the mid—portion of the splenic artery.

Fig. 3. The distal portion of splenic artery was embolized with a GDC coil (arrows) and multipl e microcoils.

Fig. 4. The giant splenic artery aneurysm was completely excluded by distal & proximal embolization with multiple metallic
coils, gd foam and IPVA particles.

Fig. 5. Post—embolization arteriography showed no more opacification of the aneurysmal sac. The distal splenic artery was
reconstituted by profuse collaterals from the gastric and gastroomental arteries (arrows).

Fig. 6. One month—follow up abdomen CT demonstrated complete thrombosis of the aneurysm sac without contrast filling.




Embolization of pseudoaneurysm at the pulmonary artery after
percutaneous needle biopsy

S FHTo]
percutaneous needle biopsy, pulmonary

artery pseudoaneurysm, embo lization
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Fig. 1. Conirasl—enhanced CT scan shows a
pseudoaneurysm {(arrow) in the consolidative mass
in the right lower lobe.

Fig. 2. A, Right pulmonary arteriography shows the
pseudoaneurysm (arrow) connected with a
branch of the right descending pulmonary
artery.

B. Selective arteriography confirms the branch
(arrowhead) supplying the pseudoaneurysm
(arrow).
Fig. 3. The branch supplying the pseudoaneurysm was
embolized with three MicroNester coils (arrows).

Fig. 4. There is no filling of contrast media in the
pseudoaneurysm (arrow) on post—embolization
arteriography.
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Embolization of the iatrogenic arteriovenous fistula at
the medial circumflex femoral artery

o FYPol
Embolization, arteriovenous fistula, medial

circumflex femoral artery
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Arleriovenous fistula al Lhe medial

circumflex femoral artery

o H1 o] Q= 92 T gu o] Bay
o oA Afole] BHUFE Aeke

TOASTE Y M=

25 giEFsY S AXsto] 8 Fr =TS 4 ?Jzﬂ'
% 0.035-inch FEAALE o]&3t 7 Fr RDC &
=7 E (Cordis, Miami, FL, USA)E $-= %=
o) AYUE & MY S AlBSHA AL B
2 Qs FEE WA A7 7| Ysts W= 3 A
ST e ALojo] FHWFEE 215 tHFig.
2). TWE 0] A9 WS E S o
AE 2.8 Fr vA|Z7IHE (Progreat; Terumo,
Tokyo, Japan)=® Agste] F 11709 vAZYE
[3-2mm Tornado (Cook, Bloominglon, IN, USA)
9 7N, 10mm Micronester (Cook) o 7§, 3-2mm
VortX (Boston Scientific) 3t 7|15 ©]-&3to] A=A
aFthFig. 3). 5 WSHUE AT F9lie
7 Fr £=7HHE AYAZ 8 mm =279
Amplatzer vascular plug (AVP, AGA Medical
Corp., Golden Valley, MN, USA)E AX|5}o] A4
AL AEsFY T Vascular plugE delivery cable
ofl Al Rest7] Aol FHEPES AYsHH A HA o]
= fj7bA] 7thgl oy 458 Fo= o] 2HH3E| o]
FAA gdthFig. 4). HAZHFIEHE 7 Fr f=71H)
HE F3l vascular plugd 5ol AHgst &
hisloacryl glue (Aesculap AG , Tulllingen,
Germany)®} lipiodol?] &%= (glue:lipiodol=1:2)
S FYBIA 71 MAEE A tHEFig. 5).
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o= glo Lol A ﬁ_L QbASh ok, ohel A

FET U] #£4

Al RIS WA &= covered stentE ©]-83H7] 7t

o= 73 wWE &0 =XWMEo| FgukA el
AR Amplatzer Vascular Plug (AVP)7} ©]
gl o] AR 7} 758kl delivery 7F 4L
o] Sl Vascular pluge Y53
Xoko g 7L WA nitinol wire mesh® ©]F-0]
Z plug®t 71 2|91 2 delivery cable® A HH
ol Z=a v Ay 2tE o] Eig o 4= Atk
gk e} AVP= ofd] 719 5’—%’%% ojAlE
Wo] Aol FolslA T A4
UWH2| 0 = delivery ¥ plug ioll o] WA3}= 7]
dog Aol ojfo] AAgt & FeolA = A
F2 Qs E70] &=t vig- Bef 4580] AUE
Aol BAA &, webA FrHHo R
histoacryl glue® FUste] A4 EHo] A7|=%

Smstel 43 AAL T 4 Uglch

>

=

r>~l

fr ru{n
il

ﬂJ

N

il

ek,

g3

k'

A

1. Waigand J, Uhlich F, Gross CM, Thalhammer C,
Dietz R. Percutaneous treatment of
pseudoaneurysms and arteriovenous fistulas after
invasive vascubr procedures. Catheter Cardiovasc
Interv 1999;47:157-64.

2. Uflacker R, Elliott BM. Percutaneous endoluminal
stent-graft repair of an old traumatic femoral
arteriovenous fistula, Cardiovasc Intervent Radiol
1996;19:120-2.

3. Lemaire JM, Dondelinger RF. Percutaneous coi
embolization of iatrogenic femoral arteriovenous
fistula or pseudo-aneurysm. Eur J Radiol
1994;18:96-100.

4. Tuite DJ, Kessel DO, Nicholson AA, Patel JV,
McPFherson SJ, Shaw DR Initial clinical experience
using the Amplatzer Vasculr Plug. Cardiovasc
Intervent Radiol 2007306504 .

| 35

zh

Piin @ bo=h&S &k 2f&E KbhSkkEh




2010 cf

r
=
m
rE
rz
of
0z
1
9,E
fol

x| M7=

Fig. L

Fig, 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Lower extremity CT arteriography (MIP image) demonstrated early opacification and marked dilatation of right
femoral vein (arrows), represenling arleriovenous fis lula,

Sdeclive rightl femoral ar leriography showed abnormal direcl communicalion belween the righl medial circumflex
femoral artery (arrowheads) and right femoral vein (arrow). Note that the right medial circumflex femoral artay
originated directly from the common femoral artery as normal variation.

The muscular branches of the right medial circumflex femoral artery was embolized with multiple microcoils via 2.8
Fr microcatheter,

Even after deployment of the 8 mm—sized vascular plug (arrowheads) at the proximal portion of the arteriovenous
fislula, the right femoral vein (arrow) was slill opacified, represenling persisten L shunl,

The mixture of histoacryl glue and lipiod ol (arrowh eads) was injected into the proximal portion of the vascular plug
via microcatheter for additional embolization,

Follow up arleriography demons lrales complele oblileralion of the arleriovenous fistula and no more opacificalion
of the right famoral vein,
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Solitaire™ AB stent (EV3, inc., Irvine, CA)E 4 & 22 #&f, AFN 2 4
a2 dA sk, ARE e AR Al =g

3kl 5,000 TUE AW FARHE o0 7 832 HAE -5 VRS oA dah 9 Sl
FASHA Tk 0.021-inch GT LEGGIERO %= 74, 9ARH B Al A™o] Q= o149 4
microguidewire (Terumo, Tokyo, Japan)®t  %- &% 2em ¢l A, 2717F AA= 7%, 18aL
0.027-inch Renegade™ Hi-Flo microcaltheler T/ drefol o3t % $- o] AsWF Y = F= &
(Boston scientific, Watertown, MA)E o] &5t  Ihf A 5Q] H-5F o 2 o} Hox|1l gt} & Z4
F3d AFUS M olFo] TR WAL o) ASol: 93 AF BUAZ] o] B Tl 4l
AU Y5 microcatheters $AAI7] 1L ABIE AL 71X 3ol 22x18 mm A7]Q) AlEWa
E AIAA Aeui e FES B AT 4 e JF AR A4 Al bi4fe] kil dd H

i=]
& A A HFig. 3A). ©] ol thA] 0.021-inch 9t}
GT LEGGIERO microguidewire (Terumo, Al g Q] AR5l 9ojA

Tokyo, Japan)2} 0.027—inch Renegade™ Hi-Flo  3A A5t of ] theksr 4
microcatheter (Boston scientific, Watertown,  9F 30%% 759 dojA= A= Al AAl&S 3H
MA)E ©]83to] AHIES] cell Abo| & Fote] Alg®  H= Zlom el glov 53] = AlsHe| FA5
F5 2A 98 Arh(Fig. 3B). O AlzWF o i AR A7 |2 IgZE ¥
AlE s Witoll 491 microcatheter & E8ko] M £4] 3 M FO| A7t dHESE dod &
Wz 0.0145—inch oulside diameler/20 mm loop A= Aow AdeA o], wakA o]E3t T ES
diameter/50 cm length® Axium™ 3D  Z¢ FA §$IF 5= Qle= thofst Sy A7 s
detachable coil (ev3. inc., Irvine, CA) 1715 A o] A= HojA gl
5to] coil basketZ WSt 181 0.3 mm Rundback 5[2] o] AleWF 2] AlsWiFo 4
outside diameter/10 mm loop diameter/30 cm  ZG<o] 25 WA Hel Aeistz ¢l EXof ubet
length @ Tnterlock™ 2D microcoil (Boston — I AI7HA EF2 RIish 0|32 Y 4o A
scienlific, Marlborough, MA) & 1870 A¢dste] & ohefer oy A& WiEo] AlE HojA gt
MHee ARSI thHFig. 30). el o) gk theke by AR UHEE
Y MAE A Fof HF A5 2Y&NA A Abath 5[3] o] AAZLR Heste] Btk v} 9]
FHF WRols vjoker ERvto] MAET 28]t Abath F o WEW 5 Al A AR A
I AREIMEZIES Foto] R0l S AsW  FHRO Hf-ol= covered stent implantation E
o i A AAEL Glew, 54 Aswor = uNEY MHeo], Aled FR|Fo| A HAS 5
SE2H 3IL THFR Gt ok = Ao I WF 9 HP-ofE neck remodeling lechnique™
FEA e A BEEA oof Aled IRE A A vAEY Ee A MHEE S o] &3 MAE],
A5 AASS 4 4 AHFig. 4) aear AAE ol A EAYRE AL B Als R
o] Aol vNEY Ei= WA MAEA S o] &5t
s of RETZ HA A7l Wio] 7 AT
AW Fe Aol AAd545e &0 ARHo = AAl =i
H delojy o, A4a Soll YsiAzE e 4 Q) 53], A AAE Alsw EA Rl AT 45
AT B3 A7 diREEely olgjdr 7o AR Ee B Al R AR QlojA=
4ol o] o] ddide® W2 Zlow 4 neck remodeling techniqued AHEFL2H Y
HA Uk, AlgWiol o3t dASA S e 7 o EEI ojFo® QIS RO HAME vrE 4= 9l
 &8h oF 90%E AHA St o] Qo= SR T 7] wjiEe] A ArHer dHA IrH4-5]. o]
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o] Hoj Hyperform™ XE+ Hyperglide™

occlusion balloons (ev3. inc., Irvine, CA)7} &O]
o] &&o] AL QrH5]. ARIE Hof Q3 W=
FAGW sHFo A o] AMEEE oY T/
self-expandable stents’} AHEElo] A 4 Q=4
AG7HA] B AswWio] g AHE o
o ZAdMA =L AL FHEAA=
Neuroform (Boston scientific, Natick, MA) [4]3}
Leo (BALT co., Montmorency, France) [6]7} AF-&
ol Aok & S Y Feole R AT +
QoA AT FH TR Amol QlolA
0] &3t neck remodeling
Fote] uN Y MH=g AlBskeitt
TN T8 A= QlojAl Tk
£ self expandable stentll Y34 radial force”}

Solilaire stenls
technique=

Solitaire stent+=

O-3kal, A9 W 9 marker”} fluoroscopy
oAl & S Eo] AHIES] Q] Hpoto] H|ALA 4L
o, Holut relrievabilily 3 7HA&= A, 18
delivery system®] 7FHHA 5o] FFo =2 Bl FHoj
A SeHT-8l.
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Fig. 1. A. Axial image of contrast enhanced CT scan showed a saccular aneurysm (arrow). B. This renal aneurysm (arrow)
was localed al adjacenl area lo bifurcalion sile of main renal arlery. C. The wall of aneurysm showed focal
calcification, And right kidney agenesis and IVC duplication were incidentally diagnosed.

Fig. 2. A. Seleclive renal angiogram show 22x18 ¢cm sized saccular renal aneurysm adjacenl lo bifurcalion sile of main
renal artery. B. Superselective posterior segmental angiogram revealed that renal aneurysm originated from
posterior segmental renal artery. C. 3D image demonstrated that this aneurysm had wide neck.

Tig. 8. A. Posterior segmental artery (white arrow) was superselected by using 0.027—inch microcatheter, and Solitaire
stent graft (white arrow head) was deployed for remodeling of aneurysm’s wide neck. B, This stent fully covered the
wide neck of aneurysm. The mesh of this stent (black arrow) was relatively welll visualized, and the aneurysm was
superselecled by using the olher microcalheler (black arrow head) passing the cdl of slenl, C. Coil embolizalion was
done by using 1 Axium T 3D detachable coil (20mm x 50 ¢m) and 18 InterlockTM 2D microcoils (10mm x 30cm),

Fig. 4. A. After coil embolization, final angiogram showed patent posterior segmental artery (arrow) without protrusion or
migration of coil. B. And, there was no evidence of perfusion defect in the renal parenchyma suggesting
thromb oembolism.
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Fig. 1. Pelvic aotrography by pigtail catheter shows extravasation of contrast at left, vaginal artery and small

pseudoaneurysm,

Fig. 2. Selective angiography using a microcather wedged to the left vaginal artery shows definite vaginal artery rupture.

Fig. 3. Glue and lipiodol mix ture(1:3) was used for vaginal artery embolization,

Fig. 4. Lt. internal iliac angiography after embolization shows no active bleeding focus.
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Transcatheter supersel ective embolization in a patient with
posttraumatic high flow priapism

Priapism, embolization
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High flow priapism caused by cavernosal

artery injury
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Penile US4 corpus cavernosum Wi large
lacunar space 7} #ZET}H(Fig. 1A),
Doppler US oAl o] ¥4 Wof color blush$t
turbulent arterial Doppler waveform= H 1L,
F3of 93) lefl cavernosal arlery 2 AZAF o] 3l
irt(Fig. 1B).
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Fig. 2. A. Fig. 2. B.

Fig. 1. A. Gray—scale scan shows a lacuna within the
echogenic left cavernous tissue (arrow).

B. Color Doppler US shows color blush (thin arrow)
within the lacunar space and the feeding fistula
(thick arrow) from the cavernosal artery.

Fig. 2. A. Left internal pudendal arteriogram shows
conlrast leak from lefl cavernosal arlery o
corpus cavernosum,

B. Angiogram oblained afler Gefoam embolizalion
shows no extravasation of contrast material.

Fig. 3. After angiographic embolization, the fistula and

lacunar space within the corpus cavernosum are
obliterated (arrow).
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Renal artery aneurysm
R k==
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aortaZ HE ZAH 7IAStA 9Jom | 1 & left
renal artery superior branch®f calcification2
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CT angiography

S AU 9l X2

punclured}
3l 7Fr sheath® Y3ttt 7Fr renal guiding
catheter?} Cobra catheter (Cook; Bloomington,

Righl common femoral arleryE

IN, USA) & ©]85}9 left renal artery superior
selectiond}%th. AngiogrpahyS Al3a}k

A2 1], aneurysm®| lefl renal arlery superior

branch&

branch®] anterior ¢} posterior segmental branch
o] bifurcation H-¢jo A UL (Fig. 2).
Intactdt branchE saved}”’| $J3ll, stent assisted
embo lization= A &3s}1L, Microferret catheter2t
o] &3t aneurysm?] distal
I8 artery/t

tortuousdtil aneurysm size’} A4 guide wire7}

Transcend wires
porlion seleclion 3} <.
back supportE WA H3, straight course® 4|
3FA] &3} | stent insertion<- fail 3} AL(Fig. 3),
coil embolization& 3}7]12 & ©] & Microferret
catheter®} wired ©] 83+, Micronester coil
177, 1A,
6mmxidcm 17}, 4mmxidcm 17§, Tornado coil
4mm/2cm IHE ©]€3}9] embolization2 A3
o] & A%t angiographydolAl aneurysmo] 4
Ao R exclusion® (Fig. 4). 25 | follow up
coilo] 2]
3l compacl3tAl packing® 3L lefl kidney
HhElo] 915 (Fig.

10mmxldcmE 8Smmxl4dcm=

o

ot CT angiography’dollAl aneurysme

ol H

upper poleo| ¥+ infarction®| &

5).
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1 %

Renal arlery aneurysm--
o, o7 -5 WA b FAl F
@}, Autopsy ollAl oF 0.3~0.7% 7‘35& £y
I, 1% == renal arteriographic procedure %
of Hhdo] Ht}, (1) 7 &3k ¥l atherosclerosis
¢} fibromuscular dysplasia®]t}t, tH-E 2] renal
ar lery aneurysm< F3Aro|u
oA FHto] H= Aom defA ATk

Rupture?] riske =X &o1t, size7} Jcem oA}
o] rupture?] risk7} $718t= o= dHA 9l

, AR b A QAL Foll size?t AR DL rupture
9] AgFo| F7MEE sles dEHA At Rupture®
7Z9-oll morlalily ralet= °F 80% ©]Ao|ths, 4).

A|59] indications FESHA Bro] wHol9lA] =

ot 24 HA Aol size7h F7eA, Aol

%= 4%, renal infarction®] FRIE o] Q)=

Il‘%‘%“l °f 73%

O—l"',

intractable hypertension, anticipated

A 79 indication®] ¥
It Qlek, 2 9Jofl aneurysm®] size 7} 2cmo)Ao]H

pregnancy o] AZFZAQI

ed EL W) ARE 253 QX gRE
1.5~2emololel FAlel Aglo] A3 A2g

8= Ao FHETHD),

@ Y A ZEZA main®E+ branch renal artery
9] narrow-necked aneurysm®] A &E k= simple coil
embolizalion®] EIA0]1L wide necked side—wall
aneury sm2| 2| 2ol stent graft7} $% o]-&-0] ®},
Three-demensionally shaped neurointervention-§

514 |

coile] wide—necked aneurysm 2| X 7ol &

£o] & 4= it} 1 9], wide—necked aneurysm?] |
9] balloon assisted embolization 5% ©]-&-3F 21l
= UG-,

71 9] bifurcation area® aneurysmA| & oj

coil®] protrusion= WA|5}7] $3)] stent-assisted

lechnique& 2= Zlo] AIAQl Aoz A 9l
tH8).
= =

g2 9
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Fig. 1. CT angiography shows about 2. 5cm size calcified left renal artery aneurysm at the bifurcation of left superior renal
artery anterior and posterior segmental branch.

Fig. 2. On left renal arteriogrpahy, aneurysm located at the bifurcation of left superior renal artery anterior and posterior
segmental branch.
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Fig. 3.

Fig. 4.

Fig. 5.

To save the intact renal artery branch, we planned
stent assisted coil embolization of renal artery
aneurysm, Bul, because of lorluous renal arlery
and wide—neck of aneurysm, guide wire cannot be
maintained natural course along the renal artery.

Coil embolization was done with Micronester and
Tornado coils

Follow up CT angiography shows partial infarction
of left kidney upper pole and metallic artifact in
the aneurysm,
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Combined thrombin injection and coil embolization of pseudoaneurym arising
from the stump of the gastroduodenal artery
after pylorus preserving pancreaticoduodenectomy

' Fao]

Gastroduodenal artery, pseudoaneurysm,

embolization, thrombin

R

5441/
0 Y

184 A 8 2AF AN FAAES v
S BANE Fam SEA WUt FYS
= oPgAolglott smB o] 8.5 g/l v
of §191E. WAHE ANsHY otk FEREE ol
sh4) okl e
kL

Pseudoaneurym arising from the stump of

Lhe gaslroduodenal arlery afler PPPD

P

'y P

CTollA o] &8 3x3x4 cm 2] 2 75
W7 B 7 FWFol 9l main portal
veino] HlE o] 9l o] Y (Fig. 1).

Celiac lrunk®} superior mesenleric arlery
angiographyoll A gastroduodenal artery®
stump®l Al &A= 7HdEW F7F IEE™ main

portal vein®] ¢¥fEe] Q1S (Fig. 2). Common
hepatic arteryoll Al 7] A3l gastroduodenal
arlery stump® 7Hd5™ % neck 4°]& 1 cmo 2

Ao 274-E 4 mm= W2,

o N e
Right femoral arteryE AAs}e] 6 Fr guiding
catheter (Envoy, Cordis, Florida, USA)E celiac
trunk @] 7| A&l YX|eF 5 2 4 Fr microcalheler
(Progreat, Terumo, Tokyo, Japan)s M 5™ F sac
ofl7bA] YA, Occlusion balloon (Hy perform,
EV3, California, USA)2 guiding catheterZS &3l
gastroduodenal artery stump®l] HX A,
Hepatic artery= thrombin®] migration¥+ &
WA sl Y3 4 mm diameler occlusion balloon
< o] &3t VMdEHF ARE 93 (Fig. 3).
Microcatheter® &3l bovine thrombin (D-
STAT, Vascular solution, Minneapolis, USA)
500 unit® FYE. 7MW 7 77t AR A
THIEHRRY ERFYS SR
A 7Y s 7o A WAE] 218 5mm 27 9
microcoil& AHESHO} 7HEH 7 A5 Mdee A
AlBHFig, 4). Ale $ 59 29zl A o ol 7H4
FWF= HolA| o hepatic artery@{= & &

A H(Fig. 5). SAHLS DAFHN oY FrLaeile
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SRS
gy Fd, 2EE F
emptying, 123l 1T EFo| WA 4 U},
Gastroduodenal artery® stumpolA 7]Al3t= 7f
Aol ok o €92 =824 FAsY
life-threalening vascular lesion®]™ 30-40% |4l
g o] 7HsA o] 91l 25-70% 2] AFEES Relt),
e 7P o Al AR e
Azkoluh A 1ejal i Qo m o)Fof Xt
a8y, 2o+ endovascular treatment’} A2
& ARl oR RIEI 9o 67-100%2] AE

E2 2ot ZY MA slenl grafl, EEH Y,

A delayed gastric

ﬂJ

23 histoacryl Y] endovascular procedure
o o] gt 4
shdl Qo) EW BR 447 Fa50A nefsol
of itk Wbl YEUF ARe 2 Mot
stent graft7}h 71 olalel A @b olek. s,
2 et o] &3 ASlA slent graft7} 3R]
of /1= 4 ghor] Fito] FETH
grafte] zlgo] &o|spA] kot EJF f= A H

YIAPAAE F U5 ME

A%t endovascular techiqued 2%

EU
[e]

O
JEI
:irU
rr
£ 0

AeHHF JEE A
EAEE A3t Hal AAE occlusion
balloon& Al&Y3E & thrombini TS A AR

gto] Alwg AT Thrombin F9) ol
thrombin®] migration®l £|3t distal embolization
I g ﬁo“‘?“/]‘ B9l s EAE 7R SExbo A A
MEeleh= F7hA Aol it 18y, thrombin
Z‘?:]L acute phaqe o sactfe ¢S FoJA
AL 7S F sac o2 9
S 4| FYUo| migration$io]
7Hs 5 el 83| deployd o =S Sk
5+ thrombin 9] B8-S FE3}7]
3l thrombin 59 A at7] 23l
occlusion balloons AMHE3Y 2™ thrombin Y
T /M s AR
FRO R FYs Adste] 7HdEH R A
FA &t A} 3Egith, AR A0 & thrombin ¥ 2
od MHE st

treatment= & A4 Yo AFEAs £

migrations

HE 2UR HARO BN AYEY

g

o] 83F endovascular

gas‘rroduodenal artery stumpolAl 7IAste= &
o ARE TR s R AH Qo] THE
S FAA A bAEtL BT 0 & AHEE

F-
=
=2
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Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

. Enhanced CT scan shows pseudoaneurysm surrounded by hematoma in the hepatic hilum and extrinsic

compr ession of portal vein (arrow).

A. Celiac trunk angiography shows large pseudoaneurysm arising from the stump of the gastroduodenal artery.
The neck of pseudoaneuryms is short in length and small in diameter.

B. Indirect portogram obtained from superior mesteric angiography reveals extrinsic compression of portal vein
(arrow) by surrounding hematoma.

. 500 unil of bovine thrombin was injecled through the 2.4 Fr microcatheler afler occlusion of pseud oaneurysm neck

with use of a 4 mm diameter occlusion balloon to prevent migration of thrombin into the hepatic artery.

. As flow of pseudoaneurysm disappeared afler injeclion of thrombin, embolizalion of psendoaneurysm neck was

performed with use of a microcoil to close the inflow of pseudoaneurysm.

. Completion angiography shows good preservation of hepatic artery with complete exclusion of pseudoaneurysm.

. CT angiography obtained 1 month after procedure demonstrates complete disappearance of pseudoaneurysm with

patent hepatic artery.




Embolization of uterine artery arteriovenous malformation after
dilation and curettage

’1‘%

ZAltio]
Embolization, uterine artery, arteriovenous

malformation

R
34 A/ AR

wg o] 4 A
Hol A3l

Uterine arteriovenous malformation

K22t

E2Y 220 A Ulerusd righl sideo|
vascular massZ| 2 Fig. 1), CTolA& uterus?
right side®ll strong enhancementE ¥°]:= mass

7F ¥2d(Fig. 2).

D NETE R NS
= FUHEETWE HASEA 5F sheah(Terumo,
Tokyo, Japan)-& 4¢1$. 5F Pig-tail catheter(A&A
M.D., Kyunggido, Korea)® E505 W3} o= %

WO o e Agste] SAgE WA E
FE U= @35 E Fdd(Fig. 3A). 5F Yashiro

catheler(Terumo, Tokyo, Japan) & $-SUAE9
< Adsta
Cook, Bloomington, USA)2 coaxial® 4}¢s}toq,
5 A e Tl @S o] AR KAAAIK
(Fig. 3B). ©]% glue(gluelipiodol =1:3)5 0]—9-0}@]
MAas A8 JF AgeW g A9 iz
oAl BIEH 29 iR HolA jten 747:]
o] Gelfoame ©]&sto] 7HAA MAleg A
o] % A[FSE Bt A ollA 5 AW
o] = Hastdlal, FHRY i HolA o5
(Fig. 3C).

o] 3. microcatheter(Microferret,

o3

Az 73S B gt w
A A4 9% dod 4 qlvh AAAY 52
S e 4 glon, SHAl A= A
7F 3 EE = Aol T o] AAE 4 Sl
AE o) A o) ot Fof WAYs] ok, A5
B A NE Ao ns AN v
= o] S}, A2 Doppler 223 2+E turbulence®
Bt strong hypervascular?] area® Hoju &
503 NAE ¥ AFTHLS tourtuousstal HA
o

WA £ accessory feeding vessel ¥ # A vein

o

w} ey o] vl

—

o oot i
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methyl- prostaglandin F2a, parenteral estrogen, 1. Grivell FM_, Reid KM, Melbr A. Uterine arteﬁovenous
malformations: a review of the current literature,

progestin, methylergonovine, danazol& A $t< Obstet Gynecol Qurv. 2005; 60:761-767.

u:L MR go] W37 HoA ApFAHZ40] A 7HHo) 2. Patel S, Potti S, Jaspan D, Dandolu V. Embolization
of uterne arteriovenous malformation for treatment

ok, AMAZHAZE polyvinyl alcohol parlicles, of menorrhagia. Arch Gynecol Obstet. 2009;
279:229-232.

stainless steel coils, hemostatic gelatin, ) i )

3. McComick CC, Kim HS Successful pregnancy with

detachable balloons, thrombin, glueS<& A& a full-tem vaginal delivery one year after n-butyl

. &’lﬁ} cyanoacrylate embolization of a uterine

L : arteriovenous malformation. Cardiovasc Intervent
Radiol. 2006; 29:699-701.

9
, =ld

n PSV 155cmis

EDV 68.5 cm/s

MDV 68.5 cm/s

RI

Fig. 3. B.

Fig. 1. Color Doppler image shows hyperechoic mass with
increased flow signals in Lhe ulerine corpus. On
spectral analysis, pulsatile and continous flow
signals are noted within the lesion, suggestive of
mixed arlerial and venous flow.

Fig. 2. Pelvis CT demonstrates hypervascular mass in the
right side of the uterine body.

Tig. 3. Pelvic angiogram (A) and selective angiogram (B)
show hypervascular mass supplied by right uterine
arlery. Afler glue and gelfoam embolizalion, (C)
uterine arteriovenous malformation is not
visualized.

Fig. 3. C.
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Treatment of pseudoaneurysm as a complication after
central venous catheterization

b BTl
Tatrogenic arterial injury, pseudoaneurysm,

central venous catheterization

5W A hypothyroidism Hergbil
medication& A9 = Fo3t AR
hepalilis® ¥ X & % azolemiaZ} Fx} 2=
o] permanent catheterE insertion®. Al& o]%
permanent catheter insertion site ¥ & oozing
o WA st AL,

compression®d o = & 4 3} 1L

oozing site® A &HH o=
oo0zing ©|

aggravation™ 1<,

k=
Tatrogenic pseudoaneurysm after central

venous catheterization

o AR
Permanenl catheler inserlion ©]% 4F Y F
ANt BRdxFEoA ST (right

thyrocervical trunk) 2| branchol 22 AAl %W

F(small pseudoaneurysm)7} 913 permanent
catheterE insertiondh= I OIA HIEH P
o® AHE S (Fig. 1AB). Wb AR 592
7| B AR E of AW (inferior thyroidal
artery) ] AR HAEE AR
Microcoil @ glued AME-3}9] embolization A3
T 294 GAIN ARERFE Holx] b (Fig,

2AB) G4 2HE B A Z

T AEEEH Y g

LEZ MRS T2 g F 2EZ fiFHTH S
Aaste] digwe s M EAd das AW 1 5
guidewireE T3l 2LEZ H =3}
subclavian artery)2.2 AR I &
ato] AEE el & EAof 2 AR
= A& Felatel & (Fig. 1A,B). ©]ojA 2. 2-F
microcatheter with microwire(Progreat
catheter, 150cm and Gold tip wire, Terumo)E
ol g3l AREU 7}l BAR AUt g
U 83| tortuosity 7t Asto] AlastA] St

LA ofZH A E ] ZAR AR T
WO A RAA] MAeS AYst7l 2 AL,

microwire (Fathom, 0,016 inch, 160 ecm, Cook)E&
olgsto] ofzha E o AT
oIz E U el g AL WAe] S
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3t 7H9] coil(F-IDC 2D 3x6em, Boston scientific)
o] ARGH AL oL T W ] Z| Aol MAES Al
Yot g2, 1 Fof oFF 79 microcoil(Tornado
microcoil, Cook)¥} one vial® ghlie(Histoacry!
0.5 co)E °|-&38te] oIS a5 Wl 4

MRS F Gz olN LEX PAEFUE 4T
How Mol HYm © o4 AREYFE Rl

i

Cenlral line inserlion¥ Z-& 2453 procedure?)
p

SE7F gopdol we ojof whE ST E A STt
stal Qirk o] Hgk 5] Hled 0.4 % ol AEE
9.9 %7HA] ThekstAl Halyl wp Qlowj Z1 o m A
hematoma formation, arterial dissection,
thrombosis, respiratory compromise, nerve injury,
arleriovenous fistula 181! pseudoaneurysm 5°]
A 4 ek, v 2 FE9 22 inadvertent
arterial puncture®] 79+ E8HA] ¢F2 F o & o]
At (0.1-0.4%). ©]3F complication®] risk factor
short neck 181
procedure 5 0] EILE At

=+ obesity, emergency

Arlerial pseudoaneurysm--

A% A
Y ol pulsatile mass7F XA

o8 ANe &
Y5 duplex
ultrasonography”l pseudoaneurysm®| size %t

origing ¥ofst= ol =g&o] 2 4 vk E3F ¥

shalA wotetr] Sel

£ injury siteE 9

~
o

ZY&e=
|3yt

A ®H2E stent—graft placement, percutaneous
suture device, external compression after
angiography, balloon occlusion 52 technique©|

Q3L severe$t 7% open repair® 1B 3| &

+ permanent catheter insertion %4 &
of WAt arterial injury®=A, pseudoaneurysm-<

coil ¥ glueE o] &3to] JF A2 embolizationd}

¥oed

. Pikwer A, Acosta S, Kolbel T, Malina M, Sonesson

B, Akeson J, Management of inadvertent arteral
catheterization associated with central venous
access procedures, Eur J Vasc Endovasc Surg
2009; 38:707~714

2. Cayne NS, Berland TL, Rockman CB, et al.
Experience and technique for the endovascular
management of iatrogenic subclavian artery injury.
Ann Vasc Qurg 2010 24: 44-47

3. Luckraz H. Venous pseudo—-aneurysm as a late
complication of short-term central venous
catheterization. Cardiovascular Ultrasound 2003;1:6

4. Bernik TR, Freidman SG, Scher LA, Safa T.
Pseudoaneurysm of the subclavian—vertebral artery
junction. Case report and review of the literature.
Vas and endovas Sur 20(2; 36:461-464



Fig. 1. Sdective angiography of the right thyrocervical trunk shows a pseudoaneurysm (arrow) from a branch of theright
thyrocer vical Lrunk,

Fig. 2. On post—embolization angiography, the right thyrocervical trunk was successfully embolized and the
pseudoaneurysm was not visualized. The embolization was done using nine of microcoils and one vial of
gluelarrowhead) .
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Renal artery injury, embolization, ESWL

R |
744 | A

RIS
= TEEE A5 A9 A s (extracorporeal
shock wave lithotripsy; ESWL)Z Al8§stal 7}
StE =5, A HAR B B5E AR Yt
. W Al 2] 100/60mmHg, M2
8.6g/dLz S %NS

Iy 4

oo

2 31

TEo 3= £
@0l %—(Flg 1). ESWL

9g9) =
FFem AE B3

A Foll WA
ChERESES

2 o3| FEPo| &0

FZ0] 9J&(Fig. 2).
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e
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A

2010 o 3l | A

Aoa8) A A7

g
FTAHE TN E HA3Y, 5Fr sheath
(Terumo, Tokyo, Japan)E %3 5Fr Cobra
catheter (Cook, Bloomington, USA)E &= A%
W 7 AR fjAlste] BH2Gws AEHA T 2
2 g9 s B4 T EA A 294 &
o] JtHFig. 3). Microcatheter (Stride, Asahi
Intece 0., Japan)® &38| 9= 4l5W £A& A
g5}to] microcoils (3x2mm, Tornado embolization
microcoil, Cook, Bloominton, USA) 3708} gelatin
sponge par licles (Gelfoam, Upjohn, Kalamazoo,
MI, USA)& °l83t] MAleg ARSIt o1F Al
Wk AMEPLOIA o olate] 2R Eo] ol
A opol &g SR Fig. 4). ol 8449 ¥ =
4 AASGEEel 43 LR FS s
A7|7} g4astAH(Fig. 5).
R
AAFATAA5E FE BE AR 2 24 A
50] glol 7H We] A EE W em vy by
S1T mIHoleh, Aldol] e TS WA AT,
SobH Wi, ZEE AE Q3 o8 wd o4 7
FuRY B Avde 8% S|
2% 945 BE F80p
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and safety of extracorporeal shock wave lithotripsy
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Fig. 1. KUB obtained before ESWL shows high density
suggesting renal stones in lower pole of the left
kidney

Fig. 2.Contrast—enhanced CT shows contrast
exlravasalion within large hemaloma in lefl
perirenal space,

Fig. 3. Lefl renal angiography shows conlrast
extravasation from the distal branch of left renal
artery.

Fig. 4. Left renal angiography after embolization using
microcoils and Gelfoam shows no more contrast
extravasation.

Flg. 5. Follow up CT obtained after embolization of renal
artery shows decreased size of left perirenal
hemaloma,
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Cerebral embolism following transcatheter arterial
chemoembolization for hepatocellular carcinoma

b FPol
Hepatocellular carcinoma; hepatic arteries,
chemotherapeutic embolization; cerebral

infarction

(o]
= T =
TACE A3 wkokel Shxp= ik 7hA| Zeko) st 73
5.
ko

#& A8kA] motor weakness HAY3HA 2.

By XITy

o
Cerebral embolism following TACE
R =
TACE Al A CT FAolA 2t&gol b9
lipiodol uptaken noduleEo] il &g 4
tumorEell lipiodol defect area”l 91} X I E

SRERELES

arcaSo] 97| tHEo] 7rel2 ks o3 714
mobo] Yol He Aol dlo] 42 e

£ 2.0F vjA7H €= 5F 7R el o) coaxial = 4F
3}to] AE-3F= 59F heparin mix ¥ saline. & 7}
HE} flushingS FAI8FA S, 429 7hA| e
w5 @¥E 2.0F vAl7HEERR AEste] lipiodol
13 ml¢t adriamycin 60mg emulsion® FYU3IA
I, 7EIEE S-S F7HARl AR MAHeS A9
aFlS. MAES ARIolA FSY lipiodole] &2
I EIY F7F ok Hoj= A FRIFE F AlsS
S

TACE A& 4A17F 3 #5 349 motor
weakness®t 7 o] 4Fo] BAESHG Il A7 A HAL
A} &2 hemiparesis®} abnormal gail pallerns:
A BYS . 9AIZE 3 brain CTollA parenchymal
lipiodol uptake®t -2 o)/ WA A gFalont
(Fig. 4), brain MRI #4Htx QAo A A mlk] -

2 paramedian aspect?t 9-F 2k FF of vt

;
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ol third w8 MAZ A0 RS (Fig. 5). 3
ol B A YP3IqF AHAEZE 299 contrast

MNE (patent
teto] FHEE Q)

1=
)
o[N
% rlo

i

AY7HA] 169 A= B
o5 ®Huy FHEol
0|8l t}, Lipiodolol <
717l AIEG W
Apol Al Uebd 4= Q=
W} | F Aol o] -
A

off Fojof & Aojrt,
Lipiodol®] €]t =& 4
NEESY

L=
A=, T,

Qorzt, oAl o) So
Jo] et o w 1 F 109 AT o ot 55
71 7o) WA AZE AT HE T AAFo] AR
o W Ze S0 A 15-20 ml ©]4F2] lipiodole] A}
SEHAA G, 2 ol5ko] P& AHEHS = HET A
Aol %Vli‘f‘zﬁ%_ SHER o) Y lipiodol AR
o] HFEI MAZ WA AdE=A ol s B
ot @2 ZE AF Bas Aol

A=
g
A

71& FHEol e TtsHolt a5 SO
ARE MRS A5G 7] Wizl lipiodole] =&
MRG0 Yl om HA FAEJARE, 2 Fel=
TACEAIE ¢ &5 Wadsd daxdsS Al
ShA HEW FHA 9 A A FHEEE 22t

27 wf&ofl lipiodol#Rt ofyz} 7he|efofl A LAY
g gAE g Az delon med 4 guk
Lipiodol®] ¥¢io] Hi= -9 non-contrast CTOf A
lipiodololl &J3F high density”7} MR o] Hoji=
| ‘:'J'SH = FE9 CTYENA oldado] glisdd
= A

AOHﬂ wa ATl W Ao AT F
]

& Folalzt heparinized saline

o 7PEﬂEP lushing& o= E7o] 1

OT

*g?::;

¥ 1E

1. Wu L, Yang YF, Liang J, et al. Cerebral lipiodol
embolism following transcatheter arterial
chemoembolization for hepatocellular carcinoma,
World J Gastroenterol 2010;16:398-402

2. Chung RJ, Park SY, Kim Y, et al. Cerebral Lipiodol
Embolism after Transcatheter Arterial
Chemoembolization of Hepatocellular Carcinoma.
Korean J Gastroenterol 2009;54:130-134

3. Zhao H, Wang HQ, Fan QQ, et al Rare pulmonary
and cerebral complications after transarterial
chemoembolization for hepatocellubr carcinoma: A
case report. Word J Gastroenterol 2008;14:6425-
6427

4. Sakamoto | Aso N, Nagaoki K, et al. Complications
associated with transcatheter arterial embolization
for hepatic tumors. Radiographics 1998;18:605-619

5. Yoo KM, Yoo BG, Kim KS, et al Cerebral lipiodol
embolism during transcatheter arterial
chemoembolization. Neurology 2004;63:181-183



Fig, 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Common hepalic arleriogram shows mulliple
hypervascular tumor stainings in the remnant left
hepatic lobe.

Left inferior phrenic arteriogram shows multiple
hypervascular tumor stainings in the left lateral
segment,

Right internal thoracic arteriogram shows a
hypervascular tumor staining in segment 4 @arrow).

Pre—contrast brain CT scan at the level of the
upper pons deanonstrates no abnormality.

Diffusion weighted image of brain MRI
demonstrates a wedge shaped lesion with high
signal intensity in the right paramedian aspect of
the upper pons (arrows).

65

)
o]



20104 chst

66

rolI
O
m
=
rz
08
t
@
tol

|X| M17&

Hepatocelluar carcinoma (HCC), radio—

frequency ablation (RFA), portalvein, bleeding

R
Zbdol diell 9xk# A sk A

(Transcatheter arterial chemoembolization)&
ABYSE o] F-of HEE F e 7k ol st
cool tip needleZ ©]&ste] 13T FA|H (radio—
frequency ablation, RFA)E Al&¥st¢ith 15ut
A7 A $27]/019%7] deko] 111/68 mmHgolAl
Al% 2A17F 3 70/50 mmHg & ZHAEe] Al¥sh 7F
CTolA &9 1ejal W7o &do] Hof 7hgd
2de HASE AT Fig. 1, 2), 25 4

e A% 457]/01¢47] Eebo] 90/60 mmHg= 4
FHAL Y 4XTE o]F £=%7] o] 60mmHg=
wasol 7Y 2o& g um AT E B

W7l ZHCT ek Gl gl F A
zreke] =717h ?7}E1°1 A A RE AREY

2010 o 3l | A

A o)ae) A A7

th Ale$- 3228 CToA 2He-99) e uef 29
A7 Bk dtow s2= Ao] AR T 2 B
5=9] o] F7H= Tk (Fig. 1),
T AETEHY =

W B 29S 3] A3l LEF YT =
HE 4 ud ) angiocath® HEFH S

puncturedtil guidewire--% 3holl RH catheterdhsd
- celiac runk & AEste] THsW 3 29S Al
ahlch 7Hew i Gl £ 282 HoA
QEEAIWE right anterior superior hepatic artery
oAl arteriovenous shunt”} %1©] microcatheter
(Sirabe 2.2 Fr)= 7FsWE A€ 35to] microcoil
(TORNADO microcoil,
2 mm and 5 mm x 2 mm)¥} gelfoam ©]-E3}
MAed AEg o (Fig, 2) MAw 4417 & 4=
7] E¢o] 60 mmHgE #2Hth 7HsW 4
o= Eetal AlEE Rl Edol QlojA 1
S A 5t9S. Chiba needle® #& 7HE
puncturedtil guide wire+= 3}°] angiography
calheler® Ar¢iste] 7HEW 3 2o4L A5}
At HEW 3 2Yol|lA right anterior inferior
portal branchol A £&o] 25 o] microcatheter
(Sirabe 2.2 Fr)& right anterior inferior portal
Adeste]l = 712 microcoil (Nester 35

4 mm x 2mm, 3 mm x

=R
“\E

o v

_IEI

branch&




mm x 4 mm and Tornado 5 mm x 2mm), Glue
(Histoacryl 0.5ml) I3 Gelfoam& o|-&s}of A
Aas A (Fig. 3).

=

W 228 e 150 AR Alesdt o

% 3} = Korean
Study Group of Radiofrequency Ablation(1,139
patients in 11 institutions)?] HIlof| o2 FQ
T EF(2.43 %) FoIA 0.46 %) HIER T A
AT o2 HIHT 9o F8% B
of ARNFUFY FHUT I} WA/ & Bk 3
ut @A & needleol o3 A A ik E44o] E
AeAHTE FA AR HZET Gov| 7t
S BgmANE 5 AN A

it

kgl

prothrombin time, and partial thromboplastin
timeg % Ao gtk flpRe] gu UL

Q%I‘_Tl_

H .
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. Rhim H.,, Yoon K, Lee JM, et al, Complications after

radio—-frequency thermal abltion of hepatic tumors
spectrum of imaging findings. RadioGraphics 2003;
23:123-136

. Carrafiello G., Lagand D. lanniello A, et al.

Bleeding after percutaneous radiofre quency
ablbtion: successful treatment with transcatheter
embolization. Eur J Radiol 2007:61(2):351-5.

. Livraghi T, Solbiati L, Meloni MF, et al Treatment of

focal liver tumors with percutaneous radio-
frequency abhtion: complication encountered in a
multicenter study. Radiology 2003;226(2):441-51.

. Mulier § Mulier P, NiY, et al. Complications of

radiofrequency coagulation of liver tumors. Br J
Surg 2002;89(10):1206-22.
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Fig. 1. Dynamic liver CT arterial (A) and portal (B) phase scans show extravasation (arrows) of contrast materials at the
surface of the liver and hemop eritonenm around the liver, The focus of extravasation was not clear.

Fig. 2. A. Hepatic arterial angiography shows AP shunts (arrow) from the right anterior superior hepatic artery.
B. Right anterior superior hepatic artery was embolized with 5 microcoils and gelfoam. Note there is no definite
extravasation of contrast media on initial and final hepatic angiography.

Fig. 3. A. Direcl porlogram shows aclive bleeding (arrow) from Lhe righl anlerior inferior porlal branch,
B. The right anterior inferior portal branch was embolized with 2 microcoils, glue and gdfoam. After embolization,
there was no further contrast extravasation.
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Combined treatment of transarterial embolization and
RF ablation for renal cell carcinoma

™ s l":]_o_l

Renal cell carcinoma, radiofrequency

ablation, embolization

=
W 0]94 Eo] 28 %i L} 321_;(]‘7} o
7%%'—’3}@1, Hlaa] (RS 98 Y
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Renal cell carcinoma, clear cell type

K-t
CTH -5 A% cortexoﬂ oF 3.2cm 27]9]

Aot A9 ol g0

o] g 248 HolA ¢l (Fig. 1A), $A7} ]
£ (BB Ysto 1FRI 422 Y9

planning USE Al&st o1t $F2] =229 0] A

EERERER

1p10d01°] compactO}
F ablation zone®] ¥

AelY (Fig. 5).

N

rE o

2
rlr o l‘

£2

Z=]31 viable porlion®

EPNES ZHI Ol g3

5 Fr pigtail catheterE right femoral artery=
$3t9 suprarenal aorta®l Ayt @2 e
AR S, BE CTY g5+ right middle
segmenlal renal arleryol|A supply=+ F 2cm
719 HEI/Y FA7F #E (Fig. 3A). 5 Fr
Yashiro catheterE middle segmental renal
arteryol Adstal A3 R gwolA FHE
2elslal, 3 Fr microcatheterE 0,018 inch guide
wireZS 0|83} co—axial techniquel® middle
segmenlal arlery® branch® superseleclion ¥t
Al @@z g s A 2702] abnormal feeding
arteryE 29l 31413, Ethanol 5mL%} lipiodol
2mLE Z33t 89 2/35 o]&3t] 2709 small

vesselE embolizationdt P&, R E oA
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right middle segmental artery 2] £ lipiodol
uptake’} 20|3L, emolization® el (Fig. 3B).
AZFE AHw & 2Zuto A F3lo] F7H
299 9= B9 o (Fig. 4), Radionics
ol-tip electroded ©]-&3dto] oY A7
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1. Zagoria RJ. Imaging-guided radiofrequency abhktion
of renal masses. RadioGraphics 2004; 24:S59-S71

2. Arima K, Yamakado K, Kinbara H, et al
Percutaneous radiofrequency ablation with
transarterial embolization is useful for treatment of
stage 1 renal cell carcinoma with surgical risk:
Results at 2-year mean follow up. ht J Urol 2007
14:585-590



Fig, 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig 5.

Kidney MDCT performed for a bulging contoured
mass (biopsy proven RCO) in the inter polar portion of
right kidney, which showed heterogeneously stong
enhancement in the corticomedullary phase and (A)
early washout in the nephrographic phase (B).

On planning US, RCC in righl kidney showed
isoechogenicity, which made it difficult to
distinguish the mass from renal parenchyma.

Renal angiography by superselection for middle
segmental artery showed 2cm sized hypervascular
RCC (A). After embolization by injection of mixture
with ethanol 5mL and lipiodol 2ml., RCC was not
detected on post—angiography (B).

On posl—embolizalion US, RCC showed increased
echogencity and was RF ablated by using Radionics
3cm Cool—tip dectrode.

Nine months later, follow—up CT demonstrated
compact lipiodol uptaken nonviable RCC with
surrounding RF ablative margin.
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Retrograde subintimal angioplasty for occlusion of
right posterior tibial and peroneal arteries

" Y]

Angioplasty, subintimal angioplasty,

retrograde access

g

73A /'R

SRS

by

5g

Diabetic foot HA=A 2009W 5¥ left big toe
gangrenel & Q13| toe amputation A3,

ol =4 #F F 1579 HEH lefl big loe
amputation sitell4] discharge”} WAIsIEo™ oF
& TR 7S] color change?l ‘WA B W9t

A% SFAL] Fzlol s 2008 o]n] stent
£ Adstl ou Ao Sl AdEmA 2% e
of tisliAl= Y F femoropopliteal bypasss&
< ANFsH o, e Al - 95 vl dis) &
T AYeS AW = 3
RSy

Critical limb ischemia due to chronic

atherosclerotic occlusion

stA] H2 Y & (Fig. 1A)

oA right superticial femoral artery(SFA) 2]
mid—portion®] severe segmental stenosis7}
t}. Poplileal arlery: segmenlal narrowing©] ¢l
I, tibioperoneal (TP) trunk 7|A]%-o A 5LE] 2b#
HAE Hojil glom| 95 HZEH i S 4E T
o] Z|A|FLo A RE 9H 2/3 segmentZ} €4 H|
AE]o] Qitt. (Fig. 1B).

Distal lower leg angiogramo|A&= $-2
o] YRI} collalerald] 2J3A reconslilulion
I Qo 95 % AE5W A calcaneus tip
levelS 7o 2 AP oF 8 em Zojoll AH Wrtol
SR Eo Qi RV FAH vt Plantar
artery = E577F A= It} (Fig. 10).

HZ s

PO AETH Y s
$-Z08 5% antegrade puncturedto] 6Fr
sheath & 439 tl, 4Fr Berenstein catheter

(Glide catheter, Terumo, Japan)& A3l $-=

superficial tfemoral arteryd & HEZ
popliteal artery®] H2 F&-g 2histqit,
4Fr calheler%} J-lip guide wire

(RADIFOCUS, Terumo, Japan) & TP trunk &%
=9 34 Z T W ARES] HAYEE oA subintimal
channel|2 E0J7F th& | 45 W] L7714

subintimal channel& @&} J-tip guide wireE #




A AROY 3755 W] LR 1/3 A4l YAt
+ heavy calcification®.2 QI3 § oA} wire7} ¢
AR FHEF N true lumen7tA] FAXo] E7H5
319t WireE subintimal channelo|A] 2&8H=
59 heavy calcificationf$oll Al subintimal
space’} perforalion®©] wire passageS dtt 3
Aakelet (Fig. 2).

Aot T AZ WO TIoe R31 TP trunkolAl
0.016 inch guide wire (GT guide wire, Terumo,
Japan)& AHESte] ©HE Qe HIE W o] QlqtolA
subintimal guide wire passagedt th2 (Fig. 3A)

HZ 5™ ] AYE rue umen® 2 re—enlry’l &
itk 3 mm/10 e¢m long balloon (SAVVY,
CORDIS, Miami, USA) 2.2 $-= H]ZFH of o3
subintimal angioplastyE Ald3tR o0 9= v
FHO FR= AE HA (Fig. 3B).

o]o] A ankle level 2t} o7t &0 A ASIE 37
S5M2 22G needle® punclure®t o2 0.016 inch
GT Guide wireZ retrogradedtA Adstgon o]
ug} 4Fr dilatorE HASHA A3StE t}2-, Re—entry
of| A=fsts
37 subintimal passagedt®] (Fig. 4A), guide wire
E SFAPE7HA] AZIA T (Fig. 4B).

-ZUE 5 ML E3A4 5Fr calheler W& goose
neck snare% insertiond}®] GT Guide wireZ %ot
m Wl S (Fig., 5A), °]& tA] SV 5 Guide wire
(Cordis, Miami, USA)® w3ttt (Fig. 5B). 3
mm/10 ¢m balloong -ZHE WA FE st
o -2 S TZ5Yof tdl subintimal angioplasty
Al3Y3F AL (Fig. 6), final arleriogram AF $-2 ]
T = —?755.2" Wol PR o e E A

(Fig. TA, TB). 9% SFA @& R9lol disjA 6
e - Aleg Al

¢ heavy calcificationt-#-& retrograde

mm/12 cm SMART stent®
th A3 F Al#3E doppler HAR= A& o] 2

Al Zpe)7F UAl= o, o] s Alsd R o
ZolAA Al e BTk

n &
Chronic atherosderotic occlusive disease®] 2
3t critical limb ischemia 32} o] A =

infrapopliteal artery occlusion®] ¥I¥stH E3]
diabetic footZx}ol A = extensive calcificationS
FH3l= lower leg artery occlusion®] &3t} &
WO pol ¢bd #HAME A intraluminal
Al st7)= ol E & A9-7F weom,
g7} subinlimal angioplasly”’} Al =%},

angioplasty &

Infrapopliteal arteries®] ™t subintimal
angioplasty+ long term patency XAl AW
subintimal angioplasty® 944 &4 3} limb
salvage effecti= ©] Aleg WA o2 $At5of H
3 73] o U Ao w A Qi

Subinlimal angioplasly+ 2 €Y H F2 0]
LHAE 52 1 Aol ERege] o) AEE
o Kol ZAg-olvt Al st o] Yz o)},
Infrapopliteal angioplasty® “-$ technical
failure rater <F 20% 7[F o2 A A bypass
surgery 7} A=Y AdFM pedal archtt
communicaling branch® 3% SAFARI
(subintimal arterial flossing with antegrade—
retrograde intervention) technique, &<
transpedal access techniques©] EIHIL Qo)
ol AlEEL o 1 A¥k= gEe| ASEA] ¢
gto 1} Spinosas ¥ HIilo] w22 SAFARI
lechniquel 2 Al&er AFHS 67§€ limb salvage
rate”} 90% 7}l o] 2t}

Infrapoliteal artery 37§ branch3-oA A7H5o
AEsts o AL HE4E 2ok limb
salvageol| E&0] Hi= ZAoR Hil 9lom  uhefA
2 59 A5 Y true lumeno] A gle A
AZ 5HUE subintlimal angioplasly?] Z-&%o]
AN, U A] T o) v S

1915 gl Aol gonE,

N
P

!

o
o

e

antegrade
subintimal angioplasty”} AdsF & A%
retrograde punctureE F3%F angioplasty® A=
3 & 4= AUt

® ZY £ popliteal arleryA 9]
intraluminal angioplasty® stent4f9S &
FE SH38] JET 5 Qe AHEA, HE 9

oM,

pet o

3 A= antegrade subintimal angioplastyS Al
3 4= 9o} ANEH T ool 3
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% xpojo] SAFARI techniqued A-8awhsh
communicating branch7} 1o AR S5 92
A9 Al A HM o] Qe B R pedal archE
%3t retrograde approach™Est 283 4= ¢ic},
wEhA 4T F5 WS FI retrograde accessE
%3l =2 91 angioplaslyS Al3ste] 72 A4
< Yof Sl A on Yoyt detsjop o F
A5 23} ohed =&0] HIlE Aoz geEn,
o]#]gt retrograde puncture”’|We] - Al&o]

Bt F, AW A F9E Agsh= 2ol w
A7F = 9keF puncture sited A £80] S FS-
comparlmenl syndrome?] $JgAlo] w2u} K =

19 79 retrograde puncture siteo] ¥ 4Fr
3 AAsE
L 9F 104+7+9] manual compression¥ro & HAE
A7F S glol Ado] Hlouh, A Almxte] 7
$- subintimal angioplasty A3t o} thA] 3mm
U 2. 5mmA A 2] balloon calheler® ZHx}E-2]9)
T WY 7ol A inflationd} o]
hemostasisE Al 3H7| &= dhv,
cuffg 28§38t N85

dilator£ subintimal angioplasty’ds %

intraarterial
A B91o) BP
87| = ek,

AREZAOS R infrapopliteal arteries®] ¢4 =24
of thaf A=
salvage effect’} £HE o] glom g oH Zu
Wro] SR Eo] Qe -9 antegrade subintimal
angioplasty”} A9} 2t retrograde accesss

B3l 5 BE ANES A B glo] AgHL

subintimal angioplasty® limb

2 Egol ",

o X 1 b2 Y

=
L

1. Miguel MB, Andrej S, Sven B, et al. Retrograde
approach for complex popliteal and tibioperoneal
occlusions, J Endovasc Ther. 2008; 15:594-604.

2. Spinosa DJ, Harthun NL, Bissonette EA, et al.
Subintimal arterial flossing with antegrade-
retrograde intervention (SAFARI) for subintimal
recanalization to treat chronic critical imb ischemia.
J Vasc Intervent Radiol. 2005; 16:37744,

3. Vraux H, Hammer F, Verhelst R Goffette P,
Vandeleene B, Subintimal angioplasty of tibial
vesxl occlusions in the treatment of criical limb
ischemia: mid-term resul. Eur J Vasc Endovasc
Surg. 200G 2G441-446 .




Fig. 1. A, An angiography of the right lower extremily shows segmenlal slenosis of Lthe righl superficial femoral artery.
B. The popliteal artery has multifocal luminal narrowing and tibioperoneal trunkis occluded. C An angiography at
level of ankle shows reconstitution of posterior tibial artery by collateral vessds and also shows patency of plantar
artery.

Fig. 2. A posterior tibial arteriography shows perforation of subintimal space. Faint extravasation of contrast media is
noted (arrow).

Fig. 3. A. A U-ooped wire tip is passed along the subintimal channel of occluded left peroneal artery. B. Completion
angiogram of left peroneal artery after subintimal angioplasty., Complete restoration of arterial flow in peroneal
artery.

Fig. 4. A. Through the 22G needle in true lumen of left distal posterior tibial artery, 0.016 inch GT guide wire is passed

into subintimal channel of left posterior tibial artery with U—loop end. B. A wire is passed along the subintimal
channel to the superficial femoral artery.

Fig. 5. A. The GT guide wire is captured by goose neck snare, B. The SV 5 Guide wire is passed through antegrade
palthway.
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‘BALLOON B/A00mMm

Fig. 6. Subintimal balloon angioplasty is performed at posterior tibial artery with a 3 mm/10 ¢m balloon. Note the balloon
waist at distal portion of the inflated balloon catheter that is compatible to the location of calcification (retrograde
wire passage poin L),

Fig. 7. Final angiography shows complete recanalization of arterial flow in both left posterior and left peroneal arteries.
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Entry from true lumen to false lumen by Outback device

" BT
Atherosclerosis obliterance, common iliac
artery, subintimal recanalization, Outback

reentry catheter
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e f 5UANE A58 B2 o vy

oF WUF. IAYY G, 1V, HHH B4
=]

lem ABT= 0.76(5-%)/0.49 @) o= 24

o

ofN

s

ST H5 AT THAS H)

o] Ak @] QlaL, H5 FAT T WA EE
Wol| M3]3}5 FHIeE ¢bd Ha o] azdo] it (Fig.
1A, 1B). $-ZHE 59 -¢1%°] 10mm x 29mm
Zenesis stent® AA At (Fig. 2). 0.035 inch
guidewire® #& F-I5 M| 7|AIH HHYE L] 5

I A =3t o 7Y ol A ZAd W7 o2 A
ol HA gksrrt (Fig. 3). 5 =59 AU

70} ol 3= L-2F A outback device’|
At} (Fig. 4A), #= A5 AAAHT Wl A
= ‘T-xF FEAYEEY oulback deviceZ} Helth

(Fig. 4B). Outback deviceZ ©]&3to] FWfur&
HAR3. 0,014 inch guidewireE 7HWZ W2 1Y
AZARE 25 ST W -5 WA AR oA
t ol M HA kst (Fig. 4C). 0.014 inch
guidewireS WA Davis catheterS 7MW U
2 AJAZI L (Fig. 5A), 10mm snareS 41915t
Simmon cathetertf#oll ¥ microwireE HZXIA|
# snare® ol #FH= cheath® Holfo] (Fig, 5B),
5Fr. Davis catheterE Tl WHE YA HT}
(Fig. 5C). 45 T4 WY 25 g7z 2
E HAA% dieWgEsHRgdeidolA

W o] ghreh AL Helrt (Rig. 6).

= Al
T I

COASTEH Y =
250 RSt 45 TUEHT WS AN Mt
3l 7Fr. arterial sheath® Arer3E pigtail

catheter (Cordis, Miami Lakes, FL, USA)E ©]&
sto] el YT eH2GES Adsto] 93 297
FTAEENY 0% =] HFH A5 LR T
5O AAH M E It o] S-FUiE Y
o] A3t g2to] giste] 10mm x 29mm (deployAl
A2 BF

25mm) Zenesis stent (Cordis)&

77

Bk bEo&hfls krlo&h&ik 128lo E90MMap3ORqIMO - o



20108 chet Qe dF o olst 3fX| M7=

$-Z arterial sheath® F3to] & F4T5 1<
7] Al B o] Simmon catheter(A&A M.D.,
Seongnam-si, Korea)s $A]A]7]2L 0.035 inch
guidewire (Terumo, Tokyo, Japan)® H2|H] &
5 AESHY o 7MW ol A R o= ARl
o] =A] gkatrt

Outback deviceAtH-2 3l &=
£ %3lo] ¢A3lal 90 Simmon catheter U452

0.035 inch guidewireE A|#3}3L microcatheter

arterial sheath

(Cook, Bjaeverskov, Denmark)s 91AA171 3.
AE Fdste} 7MW fAE Felsial
arlerial shealh® ZFAE FYste] &A= S5
W o} 27l 1A & Helsksitt

#2 arterial sheatht1 52 outback devices #

At} L-2F ZAIZ I8t tubed 90% 34
ko] ‘T-AF HEA|E BISH 3 outback deviced]
U2 A} & 0.014 inch Trenscend guidewire
(Boston scienlific, Miami, USA)E 7MdU7t U=

AAAZARE 25 F4E5 0 s 4A
5o BH gieHo s Y= A] gdrt.

0.014 inch guidewire® wztA 5Fr. Davis
catheter (A&A M.D.)% THI W 2 XY A7)t
10mm snareE AY3t & Simmon cathetert5-o]
A8 microwireE FRHAtHF AXSES] snare®
2ot &= sheath® #Hotuo] through-and-
through technique®® Davis catheterE tE9
W2 QA 4 Ui

2% 33359 U oY

fZE Wol oiste] 6mm x
4em powerflex P3 balloon(Cordis) &2 pre—
10mm x 6cm Smarl
Z9IRRE F 25 o

o2 0

ballooning< A|djst &
control stent (Cordig)E

AFl&lal 10mm x 8cm Zilver stent (Cook)E 2%
Tl Akt o] %
9mm x 4cm Powerflex P3 balloon(Cordis)2.&

Gz FYol

2% FHBFU

Tmm x 4ecm Powerflex P3
balloon(Cordis) 2.2 slenlE oA ZATHES
Aol o,

«iﬂ%@%%%& YeAA F3

-
%
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147\}01} 740] AvbA el ot}

2 ol = FHEFHY stumpZt YolA =
FO = 0.035 inch guidewire® AR&3te] Wuhah

i A8kl ok Axigfo] HA| ottt kI tiE
WAETY EAREATE A4S o] Fal Qo] &
arterial sheath® outback device® Yol =
T W 7MW 7MA AT 4 glrkal ety
ojA, &=
o A XA W7ol A 7MW o= ARfshl e 7H
o] doj7t Adglon E+F2gk F7o]2 = 0,014
inch guidewire”t s 2] WG o2 2A e

I'

arterial sheath® outback deviceZ &

A xelek, o83k A - snareE AREFFO]
through -and—through techniguel.@ A& 4=
ATt
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Fig. 1. Enhanced coronal CT angiography MIP image and
conventional aortoiliac angiography show about 80%
occlugion at right common iliac artery and complete
occlusion at left common iliac artery and external iliac
artery.

Fig. 2. Balloon expandable stent (10mm x 29mm) was
deployed al right common iliac arlery.
Fig. 3. Antegrade subintimal passage of 0.035 inch guidewire
into thedistal true lumen was fail ed.
Fig. 4. A. Radiograph taken while L—shaped marker of
Outhack device is seen,
B. Radiography taken while T—shaped marker of
Outhack device is seen,
C. After intimal puncture using Outhack device, a 0.014
inch guidewire was advanced into the false lumen.
Fig. 5. Aand 5B. Radiograph obtained at the moment of
cap luring proximal microwire using a snare,
C. Davis catheter was successfully advanced into the
aortic true lumen

Fig. 6. Completion pelvic arteriography shows complete
recanalization of both common iliac and left external
iliac arteries.
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Sodium tetradecy! sulfate foam sclerotherapy of a slow-flow vascular
malformation of the forearm

*7) Index Words
Vascular anomaly, venous malformation,
sodium tetradecyl sulfate, sclerotherapy,

embolization

") Age & Gender

26-year—old female

“% Clinical Findings

A 26-year—old female was referred to our
instilution for symploms of pain, swelling, and
decreased range of motion in her left forearm
and wrist. The symptoms began at age 12 with
menarche., She previously had an extensive
workup for tendinitis, carpal tunnel syndrome,
as well as other joint disorders. The patient
had no significanl pasl medical or surgical
history. Physical examination demonstrated no
thrill or bruit. The arm and wrist were normal
in pallor and temperature when compared to
the contralateral limb. Nail beds were pink
with brisk capillary refill,

An MRI was performed al an oulside
institution (not shown), which demonstrated a

slow— flow vascular malformation in the flexor

digitorum superficialis muscle. The patient was

referred for further evaluation and treatment,

“%) Diagnosis
Venous malformation of the left flexor

digitorum superficialis

“7/ Imaging Findings

Venography demonslrales dilatled, lLortuous
veins along the medial aspect of the proximal
forearm draining into normal veins (Fig. 1),
Negative digital subtraction angiography shows
filling—defects from displaced contrast material
in the vascular malformation during sodium
lelradecyl sulfale foam injeclion (Fig. 2). A
native image of the forearm demonstrates
stasis of contrast material within the venous
malformation after foam sclerotherapy (Fig. 3).
T2 STIR imaging shows a 10.3 x 2.5 x 2.3 cm
high signal intensity mass centered within the
flexor digilorum superficialis consislent wilth
slow—-flow vascular malformation. The high
signal represents the extent of the vascular
malformation as well as post—treatment edema

or inflammation (Fig. 4). Post-contrast T1
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imaging with fat suppression demonstrates
heterogeneous enhancement of the mass with
notable areas of low signal representing the
areas of thrombosis/sclerosis. The residual
irregular enhancement represents post-—
procedural inflammation. Of nole, there are no

enhancing serpiginous structures (Fig. 5).

Materials & Methods

The patient was prepped in the usual sterile
manner. The venous malformation was
accessed wilh a 21-gauge single wall needle
under ultrasound guidance, Hand-injection of
contrast material was performed through the
needle to identify the anatomy and location of
the venous malformation. A tourniquet was
applied proximally to further evaluate vascular
analomy. Three percenl sodium Llelradecyl
sulfate (Sotradecol, AngioDynamics, Inc,
Queensbury, NY) sclerosing agent was mixed
in a 1:1 ratio with air using the Tessari
technique. Ten mL of sclerosing foam was
injected into the venous malformation under
negalive digilal sublraclion angiography (DSA).
Five minutes after the injection, venogram
demonstrated absence of drainage from the
venous malformation into a main proximal
venous branch in the forearm. Two additional
sites within the venous malformation were
accessed and Lhe lechnique was repealed wilth
the injection of 2.5 mL of sclerosing foam. The
needle tracks were embolized with Gelfoam
(Pfizer, New York, NY) slurry. The patient was
transferred to recovery in stable condition with

no complications.

Discussion
Our patient presented with 14 years of
symptoms of pain, swelling and decreased

range of motion of her left forearm and wrist.

MRI demonstrated a low—-flow vascular
malformation within the flexor digitorum
superficialis, which was subsequently found to
be a venous malformation. The patient decided
to pursue sclerotherapy to alleviate her
symploms, We performed foam sclerotherapy
of her venous malformation using 3% sodium
tetradecyl sulfate mixed with air in a 1:1 ratio,
Follow up visits confirmed that the patient had
a positive outcome with improved symptoms.

Vascular malformations are categorized as
eilher fasl—flow or slow—flow lesions. Fasl—
flow lesions include arteriovenous
malformations, arteriovenous fistulas, and
lymphatic arteriovenous malformations (1),
Slow—tlow lesions include the remainder of
vascular malformations, most notably venous
malformalions, which accounl for nearly lwo-—
thirds of all vascular malformations (2).
Lesions with an arterial blood supply are
amenable to occlusive embolization or
sclerotherapy with absolute alcohol while
venous malformations have classically been
lrealed with ethanol (3).

Foam sclerosing agents, including sodium
tetradecyl sulfate, have been used in the
treatment of vascular malformations (4,5),
These agents are beneficial as the air bubbles
increase surface contact with the vessel
endolhelium resulling in improved sclerosing
activity at lower doses than conventional
ethanol treatment. The lower doses also lead to
decreased toxicity from the agent (3).

The percutaneous digital subtraction
angiography (DSA) technique we employed has
been previously described and found Lo be
effective in treatment of venous malformations
(6). The negative DSA technique allows the
physician to visualize injection of the

sclerosing agent and to ensure that it does not



extravasate or enter the normal venous
drainage pathways (7). These advantages
decrease procedural complications and lead to
improved outcomes for patients,

Tn conclusion, foam sclerotherapy with
negalive DSA lechgnique can be used Lo safely
and effectively treat slow—flow vascular

malformations,
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Fig. 1. Venography demonstrates dilated, tortuous veins along the medial
aspect of the proximal forearm draining into normal veins .

Fig. 2. Negative digital subtraction angiography shows filling—defects
from displaced contrast material in the vascular malformation
during sodium tetradecyl sulfate foam injection.

Fig. 3. A nalive image of Lhe forearm demonslrales slasis of conlrastl
ma terial within the venous malformation after foam
sclerotherapy.

Fig. 4. T2 STIR imaging shows a 10.3 x 2.5 x 2.3 cm high signal
inlengily mass cenlered wilhin the flexor digilorum superficialis
consistent with slow —flow vascular malformation. The high
signal represents the extent of the vascular malformation as
well as post—treatment edema or inflammation.

Fig. 5. Post—contrast T1 imaging with fal suppression demonstratles
heterogeneous enhancement of the mass with notable areas of low
signal representing the areas of thrombosis/sclerosis. The residual
irregular enhancement represents post—procedural inflammation.
Of note, there are no enhancing serpiginous structures.
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Migrated toothpick in IV C after duodenocaval fistula

N~ =
' FEE
Duodenocaval fistula, inferior vena cava,

foreign body.

-

0 F
24 A/ A}

A"(E=7]: 7F2 14em, AE 1.0em
oA WA Bo] &4 flglew, ARAW
HZo| Y AEHA 3] FAE

v Ry
Infecled thrombus in IVC o= W&o &
24 2H%)

(o]
EE 83 Qe Ao 9% filling defect”F QL

o (Fig. 2A). o] A7 oA sidd HE =

Niti-S AHIEE A% $ REA 0 =(50%) HHR
(Fig. 2B). Renal guiding catheter® Ar¢Jste] €
Aol disll =2b 52 EAAA =S AlBste] gk
Ol WAEA Z Fskith (Fig. 2C). o] % A[83t st
gl oAl BHO) YRV AHE YRR o)F

2HEE Axsto] HS AA
skt (Fig. 2D). 2®lE] A 9 UFA4 of o] 4

3

sheath(ST. Jude. Medical, Minnetonka, USA)&
S-S AWl Adstal st Y =S AWt
of @A HAE el 259 FEsto] U
47 WM& ARSI 12Fr. shealh(ST. Jude.
Medical) & -1 34 Hol A stal E4 2] 4459
AA AW FEHE 20mm FH 9 Niti-S
vascular stent(Taewoong medical, Gimpo—si,
Korea)E oY%t & HEHC=(50% HERY. -3
E AW & 5319 7Fr Renal double curve guide
calheler(Cordis, Miami Lakes, FL, USA)E 8%
of AAZIAL 50ce FAI R S¢S 7F3HHA
catheter® 9ol = Z&loln] SQEAAAES Al
ko] Tk WMAE A S A ASEA T o] F- thA] 3

G 2942 AYHAL W FAHA G g
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Fig. 1. Enhanced axial and coronal CT scan shows thrombus with air—bubbles in IVC ad jacen | lo duodenal second porlion.

Fig. 2. A. IVC venogram shows large filling defect due to thrombus.

B. Radiography obtained during partial deployment of stent as a temporary IVC filter,

C. Radiography obtained during aspiration thrombectomy of IVC thrombus by renal guiding catheter.

D. IVC venogram after agpiration thrombectomy shows migrated thrombus entrapped in the partially deployed stent.
Fig. 3. A, A wooden olhpick is caplured in the par lially deploy ed stenl.

B. A photograph for the retrieved wooden toothpick with 10cc syringe.

Fig. 4. Enhanced abdomen CT scan 25 days after aspiration thrombectomy shows no evidence of thrombus in IVC.

87

l<lyklo 12 Slo o miklhle ¥&& =m&h &lxlo &



2010 cf

88

El
re
m
=
1z
08
0%
lo
glol
fol

x| M7=

20109 o 3¢l B Wl g A2 3t3] 2] A7 5

ERERESE
Yy A=

Endovascular treatment of pseudoaneurysm caused by spontaneous
isolated dissection of the superior mesenteric artery

Superior mesenteric artery, dissection, stent

R |
474 /R

7] S8 AR §1 ARG Alashe o Sol
A glo] CTE Al S
RE1=y:

20099 3¢¥ EX CTollA SMA Z]AI% 31 2em
7z

2Ol Sem Zol9] WA Balo] PAHT 9o
v @ale] Q= 9le] Fu H7o] AA 9L (Fig,

D. disdoluy #A4] o] FHAHI}F LH LS
ZHE A ghom Az ut 9 AAE GakelA EH
ol Ak AlE2 i CT 243 S44L 7+2
& spontaneous isolated SMA dissection®.@ #
wotgl o) kel 5|E Lo] HolA] ¢il SFE
oF3tE|A] fhof HEA A RE 39S, 20099 6¥ +
A CTollA false lumentf T2 EHe 24y

POt SMA 71415 sem 3hY H9joll= T4 @

AL E9F saccular pseudoancurysmo] I,

20094 8¢ Aldgt 524 CTol|Al pseudoaneurysm
o] Z7o] 2mm 71 (Fig. 2). 20099 94 A3k
T 29<o A saccular pseudoaneurysmo]
SMA 7IAIS 5em P91 of #HEE SMAS] =
24 garo] wEg (Fig. 3). AHES ZUS o)§
g 3 AR & AlEE 3 2wl Al SMAS

> 244 (Fig, 4).

Alse 30YE 5 AT F4d CTo A
pseudoaneury sme 43| LA E QI OH SMAE=

A ALA L RY (Fig. b).

o NEPE Y

Righl femoral arleryE ZA}5}9 superior
mesenteric artery®] 7-Fr guiding catheter
(Cordis, FL, USA)E FAAZ & A&k 23 =9
oA SMA dissection®%] true lumen®| &2k
Uk pseudoancurysme] #2HE . H2HE SMAY
true umentoll 6mm A7, 29mm Zo]2] balloon
expandible slenl (Genesis, Cordis, FL, USA)E
A,

2" E Hd3 F FHF2> 2A4HJoY
pseudoaneurysme A A okl 27|k ZFopd .

2”HES HAWS 23| 2.4 Fr microcatheter




(Progreat, Terumo, Tokyo, Japan)E  OFE2 X9 3|84 50| ofd dissection?] e
pseudoanecurysmil o ¢ AA X & 5mm 3 visceral nerve plexus®] X=o w2 WAl 2 >
microcoil (Cook, Bloomington, IN) 7§& 443 HeEr avteaz ZAo] dAEYW SMA |
Mg 5 A3 3 29dsold SMA B2 dissection® oF3FHA] gF=rhal Rasial Qitk, 11

pseudoaneury sm- 4H45] AAMEQ o 24 . ¢ U} 2 F ¥ & o] false lumen
717F S AL a2 BolA] ¢bE pseudoaneurysm® 2 Fo] ZF7}sto] SMA
rupture®] 7FsA°o] AW true lumen®] BHFHA

aE ol 23t acute bowel ischemiaZ} WAsHA Fh

SMA dissection<- carotid artery dissection t}  ABIE AA]&o|u a2 w7t dasio)

hi2& o &mS Rl B & hid Zkin

Som BF UREY o PG YU F U4
- 2
A UA AT SMA 7| ARl A 1.5-3em 31 F u
QoA disseclion®] AZEE= ACFE Kol H|AHALA . .
ol shear stressell 93 @3 Wb &A43 o] 9L References
L Ao Z Zoj=7) A inti
= gleR A, 8574 CTellA intimal flap 1. Kim JH, Roh BS, Lee YH, et al. Isolated spontaneous
L #32s ],tLq_ AL g 4 9 OL]. intimal flape dissection of the superior mesenteric artery:
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o]2] 23l mural thrombus®t Hol= 49+ SMA J Radiol 2004:5:134-138.

S}

thromboembolismi}o] ZHo] e sic). X7 . Yun WS, Kim YW, Park KB, et al. Clinical and
angiographic follow —up of spontaneous isolated

' AT 25
oRE BHEH X]E, LHE gz]g Fa ol AL superior mesenteric artery dissection. Eur J Vasc
N . . E Surg 2009;37:572—
Uﬂ ﬂ% Yun £-& SMA dlssecmoni’]r ks 5%9] ndovasc Surg 2009; 37:572—577.
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Fig. 3.

Fig. 4.

Sap0)
13

Spin; 34
Titt: 24

. Enhanced CT scan shows eccentric thrombosis in the superior mesenteric artery at the leve of transition zone from

a fixed segment under the pancreas to the mobile segment at the mesenteric root.

. Enhanced CT scan obtained 6 month later reveals improvement of eccentric thrombus, but a saccular

pseudoaneur ysm is noled in the superior megen leric arlery.

Superior mesenteric angiography shows a saccular pseudoaneurysm with focal stenosis in the superior meseteric
artery

A. The size of psedoaneurysm is decreased, but still noted after stent placementin the superior mesenteric artery.

B. After insertion of microcatheter in the sac of pseudoaneurysm through the mesh of stent, a Smm diameter
microcoil is placed in Lthe sac,

C. Completion angiography shows improvement of pseudoaneurysm and stenosis in the superior mesenteric artery.

. Curved MPR image oblained 3 monlhs afler procedure shows complele oblileration of pseudoaneur ysm and palent

superior mesenteric artery.
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Subclavian vein, thoracic outlet syndrome,

balloon angioplasty

DR

504 / A}
R =

Lett arm®] swelling®} pain®] A3l 44 W

oo ey

Venous thoracic outlet syndrome
b0 QAR

CTOI Al left subclavian vein®] subclavius
muscled} anterior scalene muscle AFOJOA Fof
A Qe Zlo] dEHEY (Fig. 1), 2 Wear Al8st
venogram| 4] subclavian vemO] ok )il wire
7} kAl gkt (Fig. 24), & W9 &¢

A8 venogram©l A subclavian vein? distal
portion ©] #Z 3L catheter”} EFHH YTt (Fig.
2B).

ENES LR IB

Right common femoral vein® E3| left

subclavian vein®| 5F Cobra catheter (Cook,

Bloomington, U.S.A)E HAAZ 5 A3t

venogram©| 4] subclavian vein®] lolal ocdusion
o] WAL FE &3 AT venogramol A
93l subclavian vein®] stenotic lesion 2.2 T2HE]
I distal portion®] &% =t} Guide wire®
stenotic lesion® F343%F & 12 mm - 6 cm
balloon catheter (Ultra—thin, Boston scientific,
USA)E 9] 43}9 slenolic lesion®| balloon
At ot IS e thA
stenosis7} A AA F7F2 4 %8 balloon
Algsta T Als 3 TS Weal A

35t follow up venogram©| A stenotic lesion®]
34 =} (Fig. 3).

angioplasty &

angioplasty &

o oA

Thoracic outlet syndrome F3 AM3o] A
dynamically induced compression®] ]3] 4173}
T, 2eal Yuo] ks wrow yehtes SAAE
< @bl ¥9io] uwek neurologic, venous,
ar lerial Lhoracic oullel syndrome® 2 EF3},

brachial plexus, subclavian vein, &1L

subclavian artery”7} A¥tElo] vt AL o7
= $1 A

costoclavicular space, retropectoralis minor

u} ¥ interscalene triangle}
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space® Wt} Interscalene triangle< anterior,

middle, Z83l posterior scalene muscle¥} first

rib AFo]e] Z7re s Y medialol ¢35k gl

™ costoclavicular spacei= clavicle, subclavius

muscle, first rib, middle scalene muscleo] 2]3j
BA AHAH FEES AR
Retropectoralis minor spaces= lateral®] $]x|3}
W pectoralis minor muscle, subscapularis
muscle, anterior chest wallo] 23 A A YA
tho#2 A=

venous thoracic outlet syndromel. 2 HF9

costoclavicular spaceol A7

thoracic outlel syndrome®] T2 &#H-& o FAlo]
QEs g v o] $ke] A9
NAE= T3 E subclavian vein®] arm elevation

Al stenotic lesion &2 #H2tE =8 Aot}

supine position

Venous thoracic outlet syndrome X HEZ
thrombus’} & 43S thrombolysis% AlYst H
g AR
AlgE = oy, & Abde

balloon angioplasty®rC.2 SAro] T4 o},

first-rib resection 52 ¥¢ surgical

decompression

*» References ¢

1. Demondion X, Herbinet P, Van Sint Jan S, Boutry N,
Chantelot C, Cotten A, Imaging assessment of
thoracic outlet syndrome, RadioGraphics 2006;
26:1735—1750

2, Schneider DB, Niels MD, DiMuzio PJ, Gordon RL,
Wilson MW, LaBerge JM, et al. Combination
treatment of venous thoracic outlet syndrome: Open

surgical decompression and intraoperative
angioplasty, J Vasc Surg, 2004; 40:599-603.

Fig. 1. It shows extrinsic compression of left subclavian vein by subclavius muscle anteriorly and anterior scalene muscle

pos Leriorl y,

Fig. 2. A. Initial subclavian venogram with the arms hedd to the sides (curved arrows) shows total occlusion of subclavian vein.
B. Subsequent subclavian venogram with the arms raised shows focal opacification of occluded subclavian vein
(straight arrow) and the catheter was passed through the lesion,

Fig. 3. After angioplasty, subclavian venogram with the arms held to the sides shows improved occlusion of subclavian

vein,




Percutaenous transhepatic embolization of
isolated rectal varices

)

i«

FY ol

Rectal varix, embolization

]

U 1SS A e SR Y 24 AR
Farm WA,
Sigmoidscopy A rectal varix Hoju A &dst=d]
Aufigt Y gAl Hb 5.8 g/dL, platelel 90,000
/uL, total bilirubin 18,4 mg/dL, INR 2,94 E ¢,
TIPSE 3}7]9]& liver dysfunction ©] 43kl

esophagus W fundus ofli= varix 7} 2OJA] ¢,

B rectal bleeding &

kil

Isolaled reclal varices

b gapa

CT scan®lA rectum oA varixol 23t active
bleeding &7°] 915 (Fig. 1.
O AEYE Y s
FAlStol| 7w WREI S HuH o w Hx}s}o]
5Fr sheathE 445ttt 5Fr Davis catheter®

SMVel §IXA7]aL Al#8RE portogram A, IMV 7} 2
ZF Elo] 9l rectum 2. & hepatofugal blood flows
Ho|W reclumol| Al varices® @49t $ (Fig. 2~3)
internal iliac vein 2. & drain ¥ 4.

Microcatheter® superior hemorrhoidal veine
selection ¥ %, %= veind Gelfoamo =2
embolization F & flow7} 28RS 1 2:1(0.5ce
ghie, 1 cc Lipiodol) glue-lipiodol mixture & ©]
43t9] embolizalion ¥ (Fig. 4). Complelion
angiography oA IMVZ2] flows X}tz o] Ko
A] 2. Puncture site + 2:1 glue® embolization
o F Ales SR

Z

Mo

Esophagogastric ©]£]9] ectopic varices = 7
W FFAZ Aol A = EET} Ectopic varices 2
rectal varices= ESPHA = o] & 91t AW o] wty

& B3k SR AL 4 gk o H Bl

44 -90% ZFA}of| A anorectal varicesE 3
AN o] F10%014 2EE dov]= AL
2 HAsgrt. Rectal varices® standard
ob& HHEO YA gou

treatment+
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endoscopic variceal ligation(EVL), endoscopic
injection sclerotherapy(EIS), transjugular
intrahepatic portosystemic shunt(TIPS),
transhepatic or TIPS approach $- embolization,
il Al WRle] gle 4 Atk o] & EIS
9 large varices? 7%- 3|4 Az ¢is) 1 &
b RS A otk Thukuro 52 24+
paraumbolical veing E3}9] rectal varices & #|
2ot n B sk,

AMAEA 2 coils, gelatin sponges, sterilized

0rO A
u;e—r

ethanol, glucose, and ethanolamine oleate, glue
5L vl o188 4 AT B Fde F
TIPSE AW A Ae F HEA THsAo] ot
Tejeka] steh, AEE 7HEw Ak ol $ixte)
- =8 7ol wANE A RS glueE °1§

-
ste] AEA AEL AL 4 Yeeh,

o X 1

=
= 49 .

. Ibukuro K, Kojima K, Kigawa |, et al. Embolization of

rectal varices via a paraumbilical vein with an
abdominal wall approach in a patient with massive
ascites. J Vasc Interv Radiol. 2009; 20:1259-61

. Okazaki H, Higuchi K, Shiba M, et al Successful

treatment of giant rectal varices by modified
percutaneous transhepatic obliteration with
sclerosant: Report of a case. World J Gastroenterol,
2006; 12:5408-11.

. Hidajat N, Stobbe H, Hosten N, et al Transjugular

intrahe patic portosystemic shunt and transjugular
embolization of bleeding rectal. varices in portal
hypertension. AJR Am J Roentgenol. 2002;
178:362-3.

. Kimura T, Haruta |, Isobe Y, et al. A novel

thermpeutic approach for rectal varices: a case
report of rectal varices treated with double ballbon-
occluded embolotherapy. Am J Gastroenterol. 1997;
92:833-6.

. Chikamor F, Kuniyoshi N, Kagiyama S, et al. Role

of percutaneous transhepatic obliteration for special
types of varices with portal hypertension. Abdom
Imaging. 2007, 32:92-5.

Fig. 1. CT scan reveals active bleeding in rectum,




Tig. 2& 8. Transhepalic porlogram demonsirales dilaled IMV and hepalofugal flow (Fig. 2) with developmenl of
rectal varices (Fig. 3),

Fig. 4. Gelfoam embolization of superior hemorrhoidal vein was followed by embolization with glue-lipiodol
mixture (1: 2)
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Trangugular intrahepatic portosystemic shunt in patient with duodenal variceal bleeding after
balloon occluded retrograde transvenous obliteration for gastric variceal bleeding

TIPS,
aE

58 Al /&)
o YgaA

ZHAS R %t T &R 2007d 5¥
BRTOE W& A2 A& H/Y § B8 48
WS, ARAR T WA H A A Aol T2
o] IEElo] YA G AT AES APty o

Aol BA| gkl 2JFH.

o ETy

Duodenal varix bleeding at'ter BRTO

Al BEE CTOllA 1 WF7F s
FAloll= HolAH Ause HHEA] doky (Fig.
D. 9% ¥ A=E ?8) BRTOE A543
2 At S (Fig. 2). 20079 10¥€ A3t CT
A HAWF = 2bHs] A E Q) o Ao A
7F Ajso] HAE 2 (Fig. 3). Holxd A
o] ARE Y3l TIPS AUF Zd MH&E

et 3 FURY sdA HolAF UFe 24

o
A S T R

< (Fig. 4). 2009 7 A[8¥gE CTol|A 7+l A
Ao TIPS tract+ patentdh Aojx|%F Aw s
o] A2 %S (Fig. b).

—

NS

=YY S =

QE&R £=2AHMS AXE ring transjugular
intrah epatic access set (Cook, Bloomington, IN,
USA) Well 1= 9 Fr introducer® 4F¢Jsk k2 5
Fr calheler® 2E2& MWL M3 16G
transjugular needle® 2EZ& 7H4W oA 22
FEHE Axsto] Ty e AT Rl Y s
oA 2ERE AABEE AE 23 29w 4
o| A% AR FRIF I, A ol 282 A
&kal glo] WA Zdw Ao A AUFE =
10mm &7, 8cm Z°]9 Nili-s covered slenl
(Tawoong, Seoul, Korea)& -5 7HEMo| A 714
W7EAl AFQIRE TIPS Al $- Al3idh EHx9 <o
A TIPS tracts S S-4AWe =9 E77L & oz
5™ portosystemic pressure gradientT 8
mmHg® 49T Aol g st 241,
TIPS A% ¥ B9% flo] HUsion 0l 24

=

oA A2 glds.

A

249

)

’.) o~

1
TIPS+ BRTO% tl&o] Wihd x|mo] Mgt 4

XxF
=




294 A gol 3 e o

AR Az o}, &3 l
=g Amof Qlof WA A A=t TIPSOﬂ
PEED fEFEo] Fo

Aol ol A wol o

portal hypertensive gastropathy 5°] A2
ow A=W FE oSk 4
SHlek o] AolA7g Xq“”‘gﬂ e oA

%

= Tortli?% T ‘D} BRTO %

AL W F =F AR

1.

. Park KS, Kim YH, Choi JS, et al.

o X}

o 1 H o

=
L

Shimoda R, Horiuchi K, Hagiwara S. et al. Short-
term complications of retrograde transvenous
obliteration of gastric varices in patients with portal
hype rtension: effect of obliteration of major
portosystemic shunts. Abdom Imaging
2005;30:306-313.

Therapeutic
efficacy of balloon-occluded transvenous
obliteration in patients with gastric variceal
bleeding. Korean J Gastroenterol 2006;47:370-378.

. Boyer TD, Haskal ZJ. American association for the

study of liver diseases practice guidelines: the role
of transjugular intrahepatic portosystemic shunt
creation in the management of portal hypertension.
J Vasc Interv Radiol 2005;16:615-629 .
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Fig. 1. Enhanced CT scan shows large gaslric varices, bul
duodenum is intact

Fig. 2. BRTO is successfully performed.

Fig. 3. Enhanced CT scan obtained 5 months after BRTO
reveals complete obliteration of gastric varix, but
newly developed varices are noledin the duodenum
2nd and 3rd portion.

Fig. 4. A, Portogram shows endoscopic clip and duodenal
variceal flow (arrow). B. After TIPS and coil
embolization of duodenal varix, variceal flow is
disappeared.

Fig. 5. Enhanced CT scan obtained 21 months after TIPS
shows still patent TIPS tract and complete
improvemen L of duodenal varices, Nole lthe
appearance of multiple nodular hepatocellular
carcinomas in the liver,
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Balloon-occluded retrograde transvenous obliteration for the
gastric varix viaadraining vein to the anterior abdominal wall

ZAltio]
Varices; shunts, portosystemic; veins,

interventional procedures

g

1641 /=)

o BT
Gastric variceal bleeding related to idiopathic
liver cirrhosis

'y YR

CT FAIA 4R
Wi} AAE= gastrorenal shunt7F 2AARE $
A %

7h $14sol] AR Al

g

.]
Ju 52} gastrorenal shunt®] 14

(e}
o
=]

X

. Pericardiacophrenic vein¥ lefl phrenic vein
transverse segment® AX A LYAWE HAWF

o} AAE]= left inferior phrenic vein ascending

segment®} ©]9} @QQ‘H
Wol Fol A U (Fig. 1.

Ao et 4

L S A

A E ZHH gl 112

Gastrorenal shunte} HAWF 2] 2 o587} &
Q= A] GEAINE BRTOE {13lA= 8 vi&7d el
left inferior phrenic vein ascending segment?
g5 abgte] Ay miize] 223 fEsto] &=
AEE o] w2 & WA HAlsto] A2 E SRS
(Fig. 2A). -5 WEHHE Hx}sto] 8F sheath
E AYstal 27 20 mm?l 6F 3471 EHSelecon
MP catheter, Clinical supply, Japan)=
gastrorenal shunts Agsto] 34 JWx P&
S A2 1 gastrorenal shuntolAl 913
2O 2YA| A= HolA| Whr (Fig. 2B). whabA
FHE AW 5 AEH ] &Y HE Tl
BRTOE Agstgl i, A9 E Foll 8F sheathE
Ahdskal A7 20 mm¢l 6F FAZHERE left
inferior phrenic vein ascending segment®] $JA|
Sl A A Al aS AllEtE o AW
9% =% balloon inflalion®$ol <l43%t
o] 294 F-Eo] #
ZHE] Qi) AW x g wS S48 balloon deflation
AER s AR ZUEE W o ol 294 =
o] o]z 9okl 2. 7F wjA|7tEEH(Progreat,

inferior phrenic vein®]




Terumo, Japan)E YA F7x] Axste] vjAz}
HEh 2 2GA1E FUste] A3 AM2d S Al
Yoot AWz P e AoA AT WA 2
PE AL ol A

HF7} gastrorenal shuntE
o 44 ”

g o wjEE Aot (Fig. 20).

lefl inferior phrenic vein®| &%

12
H

(e}

o

o
2

N

2

=0
e
pac

o 4

o] gastrorenal shunt7} ¢ 2]
i 2gwon s skal 7] wiol dEAel
BRTOE $I3ll4+= gastrorenal shunt®] X¢t= 2

f3fhal #HslF I, 6F balloon catheter®
gastrorenal shunt®} left inferior phrenic vein
ascending segmenlE 5A|) balloon occlusion®dt
Aeof A 5% ethanolamine oleate 10ml®} lipiodol
3ml E3HS AR o YT vjAl7HE B =
sto] F3tawe Al st (Fig. 2D). Balloon
occlusion& 15A17F &¢F FA8F L W77 ¢
A HAE A 2eIg vk FA7HE et mjA 7|
g5 AASHATE 49 $ CT FdelA 199
LA H A o] FHE I UFig. 3), TAb= T ol A

s

# 2o) glo] 139 F HUstgcl

[¢]

1%

AT 2¥o Axmoli= BRTO, HAIHEE 73t
8%, TIPS, PTO(perculaneous Lranshepalic
obliteration) 59| o] 7}A| o] Al=d 4= Q1A
b F ol 87-100%9 A= AFTET 0-10%2]
ALER Amddo] 7 £2 BRTOZF AW F
2O Ao YAHo R AEE I §rt

BRTO+= gastrorenal &2 gastrocaval shunt%}
o] - 7Hset wiEdw o] EAsorvt Al&o] 7t
SRR Mg A CT FAolA 972 F974
Wik w2 = 2elo] & Fasirh R =
o] Fe= WEd 4 = 89T 29 80-
85%°)| A gastrorenal shunt?} % & 7 =o)n

gastrorenal shunt’| §i+ Aol s o=

AZAEE inferior phrenic vein transverse
segment’} 7H HIFISH 24 vj& A &Eorh, o] ¢
of left brachiocephalic vein2 2 AZAEE=

pericardiophrenic vein, azygos veinSZ AT

+ paraesophageal vein®| 8 W& H27} € 4
ek,

Gastrorenal shuntYt inferior phrenic vein®]
425 F° BRTOQ 4% dif Aleol §ol3kA
9k pericardiacophrenic vein® AR Z BRTOE
A eyet= S wiEAW 9 WA o] FAY 78 A=

411 acute anglex FAsH= A97F BobA €
TS AFET Als AT 7Hs Aol Ao w o
=1l & 4= It} Paraesophageal wein® F2E
3% BRTOY 7% Aol 433 Fa7F AT
azygos vein® &3 venous network® Q13| A
= AT 7FsAo] mle- Wt

2 SHol A= ¢4 713t inferior phrenic
vein, pericardiacophrenic vein, paraesophageal
vein® wi& AR 9l¢f inferior phrenic vein
ascending segmentE F3l AEH YO R wjE ==
doo] W 8 wWiE FRAeH, Ale A
CT @elA o5 21T 4= U37] wjZol BRTO®
ofet MR X =7t 7HE T

E3gn ] ka
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1. Kiyosue H, Mori H, Matsumoto S, Yamada Y, Hori Y,
Okino Y. Transcatheter obliteration of gastric
varices. Part 1. Anatomic classification.
Radiographics 2003;23:911-920

2. Kameda N, Higuchi K, Shiba M, et al. Management
of gastric fundal varices without gastro-renal shunt
in 15 patients. World J Gastroenterol 2008;14:448-
453

3. Araki T, Hori M, Motosugi U, et al. Can balloon-
occluded retrograde transvenous obliteration be
performed for gastric varices without gastrorenal
shunts? J Vasc Interv Radiol 2010;21:66 3-670
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Fig. 1. Porlal phase images of liver CT scan show a gastiric fundal varix, mainly draining into a dilaled oulflow vein
(arrows) to the abdominal wall through the ascending segment of the left inferior phrenic vein (arrowheads), The
gastrorenal shunt (curved arrows) connecting to the left renal vein is noted. But, the communication between the
gas lrorenal shunl and gaslric varix was nol clearly idenlified on CT scans,

102 |




BAEE©OON 20mm =2
EIe foce + LiPi3ce

a

Fig. 2. A

The dilated outflow vein running to the left
anterior abdominal wall is clearly seen on
venogram obtaining at the venous access in the
abd ominal wall.

Retrograde venogram obtaining at the
gastrorenal shunt demonstrates no contrast
refluxinlo e gastric varix,

. Retrograde venogram obtaining with balloon

occlusion of the left inferior phrenic vein
demonstrates the gastric varix, draining into
the left renal vein and inferior vena cava
through the gastrorenal shunt (arrows).

. Single spot image immediately after injecting

the mixture of ethanolamine oleate and lipiodol
shows good slagnalion of the sclerosanl in Lhe
gastric varix,

Fig. 3. Portal phase image of liver CT scan obtaining 4
days after BRTO shows complete obliteration of
the gastric varix (arrows).
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Balloon-occluded retrograde transvenous obliteration for the
gastric varix viathe left inferior phrenic vein

ZAltio]
Gastric varix, portal hypertension, BRTO,

inferior phrenic vein

0 F

574 At
v A A A

BE wiolels e 7Hgst 9 fgqom 91 A
Ae WR gz Folf F 4= ¥
(hemalemesis)2 T4 5 WYste] Algst EX CT

S AUAL ol A A7 7T Z eI E T

’.’ p

€

s

Liver cirrhosis with gastric varix

"y 7
11—
3t abdominal CT oAl gastric
fundal varix (Fig. 1A) &} 22 27]¢] gastrorenal

shunt (Fig, 1B) 7} 3& H il

~l

@
=

o
> B

A

AN

Y AE

22 dcte] AW(common femoral vein: CFV)
S 53| ¢4l (gastrorenal shunt)® catheter S
A AlZ1H AL A =3EG ok o] 4lA] o ® T}

IERRE

£ =29 = WE YY(Right internal jugular
vein)g &3l AeH T Occlusion balloon
catheter (Ullra-Thin Diamond, Boslon
scientific, Natick. USA)VE A% Al# & 4149
2 33l gastrorenal shuntol catheter & HA|A|Z]
% 0]& occlusion ballon 2.2 BFil 8/d o =

g APttt AW 2w A gastric varix

2 2GAIZE AA @Al O BEEL left inferior
phrenic vein's o] F3 W & Fof sho]y= (IV0) =

leakage Htt (Fig. 2) Gastrorenal shunt® &
3 inferior phrenic vein7}A] ZY3ste] o|& A 3}H
32} shgl oy A mIb ug- S sho] Aufjshgl Al
o] I oA gastrorenal shuntoll A =] UH
catheter”} WA 3L shuntAHH|= dissectionol ]3|
HH=o] HAY HA ket ololl & CFVE &
3l A sk o 5F catheter (C2, Cook,
Bloomington, USA)®} microcatheter (progreat,
Terumo, Tokyo, Japan )2 left inferior phrenic
vein®. = ol FFataL o] upef 7h=riwt 4
< 7H4 occlusion balloon catheter (CANDTS,
Medikil, Tokyo, Japan) & gaslric varix7t%] A
Al7]+= bl Ad3stsict oA A a4y AW 29%
o A gastric varix’} X o] w & A o
paraesophageal vein® 22 % leakage’} 2%
t} (Fig. 3) Paraesophageal vein 739 2482




E71535 Al o]0 2mm® 7] 2 A3t absorbable
gelatin sponge (Spongostan, Johnson &
Johnson medical limited, Gargrave, U K)& ©o]-&
3k scatter embolization &2 o]& MA sttt o]
3. occlusion balloon catheter® % 3
elhanolamine oleale &+ 2FAE 5:19] v &= 4]
o] F9]3}to] gastric varix29] filling2 olat¢l th
(Fig. 4A), 4A7F o] 5o HAolAl gastric varix7}
oA HHE AL eIt (Fig 5). E3F 74€ o]
Z-of AlE%E —ir;il HE CT AAPIA 1WF9 E
=y

A HHE FIE 4 AU (Fig 6).

A s
°F 30% Jx=oln] W F

TEE—E— ok 3~30 %, mortality”} &F 45~55 % H=

deE A drk, AP A YW RGN F oH M

=
ek el A
o]

BRTO)= YAMF 9 oul flow lraclE® occusion

Ao & 1996\ ditollA A& 27 o]Fo
050k b 9141 AW kg AW Rbtel A
AlBE AL QLo ohE Wl Hlsl 1 oHY At
ko] tfsf] oy AHE T3 U5 =AU

duta e 2 BRTOx= AW =& AU =
3kxlof| A dialated gastrorenal shuntE E3f -
She Aol vk Aol Aw CT AAAOl A dilated
gastrorenal shunt £7& HoJx| gAY 2 32}9]
ASAY Aol olPm Asjst A9 o H=
left inferior phrenic vein, pericardiacophrenic
S ET R

A%l & retrograde 3} sclerosing agent & ¢
1513
[e)
I}

vein, paraesophagel vein 5=

gastrocaval
shunt& &%t BRTOQ ARl J5&2 67 % 4

K

_,d
il
o
et

H=8& occdusion balloon catheter”
497 e,
T E A Rptol A left inferior phrenic
veing draining vein®® XU A= oF 10%
Az A dal g Ae 2 SAAE
gaslrorenal shunlg Z°] Au&= 4

A= A AW 8 Zulskr] oF

o

o] 2+ e 74013}.
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occlded retrograde transvenous obliteration be
performed for gastric varices without gastrorenal
shunts? J Vasc Interv Radiol 2010; 21:663-670

2. Kenji I, Koichi M, Toshitaka T et al. Balloon-
occluded retrograde transvenous obliteration of
gastric varix draining via the left inferior phrenic
vein nto the left hepatic vein. Cardiovasc htervent
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Fig 1. Conlrasl enhanced CT scan shows gaslric fundal varices (arrow) connecled Lo the lefl renal vein through the small
gastrorenal shunt (curved arrow).

Fig 2. Retrograde balloon occluded venography through the gastrorenal shunt fail to ddineate gastric varices due to
leaking flow through the inferior phrenic vein (arrow).

Fig 3. Retrograde balloon occluded venography through the left inferior phrenic vein shows gastric varices (curved
arrow) and a collateral flow through the paraesophageal vein (arrow).

Fig 4. Fuoroscopyla) and C—arm cone beam CTUB) after injection shows sclerosing agent filled in the gastric varices.
Fig 5. Venograms obtained 4 hours after the procedure shows the gastric varices have been completdy occluded.

Fig 6. Follow up CT scan after one month shows complete thrombotic occlusion of the gastric varices.
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BRTO for treatment of hepatic dysfunction and gastric varix bleeding
in a child with portal hypertension after Kasai portoenterostomy

O FEE
Kasai portoenterostomy, portal hypertension,

BRTO

ORI
94/ ofof

LS

w5 60 Ao
Kasai &g W2 Sholi 2 | A M35 2eit
<. oY B SRS AR Y S
4 GA] e 100/60 mmHgo|al 3 FRHle
8.9 g/d0, W 4.150/wr, B4 199,000 /ur.
Bilirubin (total/direct) 4.0/2.7 mg/d¢, BUN/Cr
23/0.5 mg/de, AST/ALT 175/196 1U/L, ALP 492
TU/L, v=GT 157 TU/LZ ZHH A, SaHAI Aol
A A M7 9} gaslric fundic mucosa®l red spols
o] ¥4 (Fig. 1A).

2 3 piliary atresia® At

&=

pal
g

o
e

Sl ‘I
=

ol)l O,
K-

1o

&
o

oX,

_IEI

il

iy
e

O gga

CTo|A| gastrorenal and gastrocaval shunt®
drain®+= $HHF 7R (Fig. 2).

EEPIEST R

Right femoral veing ZA}sto] 8.5 mm 27 9
5 Fr occlusion balloon catheter (Boston
Scientific, Watertown, MA, USA)E Al
AAANZ, 4L HH 3 A YT lefl adrenal
venographyol Al inferior phrenic veini}
gastrocaval shunt= #EE Y gastric varices=
Ro|A] ¢S Inferior phrenic vein®] ZY M4 3
Aot Ao 2PAH AN A gastric varices@}
posterior gastric vein®] 2 #2E (Fig. 3). 12 ml
9] sderosing agenlE HHWF7} &4xs] HY
+ 9. 5%
ethanolamine oleate (Keukdong Pharm Co,
Kangnam, Seoul, Korea)®} lipiodolZ 5:19] H|&
2 Z3tsto] AME3E Sclerosing agent 39 § 3 Al
7F 59t sleerotherapyE A%, Ala & g3
goon s & I As CTOA YAHWHEE
lipiodol= ¥ A o b A =S
(Fig 4). Ale VHY & 3|2 = Rl 13 g/de= St
st o AST/ALT, bilirubiny= Z42) 83/67 1U/L,

7+ A Sclerosing agente

= 1
Yg'ITL_

2.2/1.1 mg/dE FAFHET 4AY F AR A
gAURE 24598 (Fig 1B). 749 ¥

AST/ALT, bilirubine 427 67/61 1U/L, 0.7/0.3
mg/dE 4 24E BHE




Aol 23t 2EL EotA= FAT A=Y
FR =g @FE 7HA AL §lo] B AEhy =
S AMES Bt} ko] YW Rol ot A u=
# BRTO9] #4843} BRTOF @8tz Hah= 7
Ao FAIE HAstHA H7]5S /HAsal 2l
9t} shA|RE o] gk Bl R Aol oAt
29k A g-o]al Lofof oAl F 7FA] FE|vte] K
IEQITE ES 2okE iAo ® §F BRTOS 11715
of Oigt WAE ¥al Abells HarEA] gkotrh Adele
SHl oA M - & Ho|= cirrhotic portal
hypertension2 714 2} o4 BRTO 3 blood
channel®] ¥3t= 7MY E/FE S7HAIFICEHA 717
50l posilive effecls F T}, Aofo] 79 2 F&)
AT ML 7158 FA HA] A hepatic
biochemistry 7} ®H=A] 3] &E o] FPHE FA8t
Qow AT AL yHEE ] kTt o]k
Aiti= BRTO= A IO AJEENE ofu 2} Aofof| A= ¢
AuFo] 2w aupdoln gk 7H7|E iAol

4

H

i)

(o]

l

& Sk Qo S W At 7l BalE|ofof
ot AEZX 02 Kasai &€ & YAITES FHstaL
el 2k BheSt biliary atresia $HAF) A S W R
Fo) 2|72 BRTOZ} ¥t t£0] BRTO &

g a2 A .

1. Itha S, Yachha SK. Endoscopic outcome beyond
esophageal variceal eradication in children with
extrahepatic portal venous obstruction. J Pediatr
Gastroenterol Nutr 2006;42:196-200

2. Hisamatsu C, Kawasaki R, Yasufuku M, Maeda K.
Efficacy and safety of balloon-occluded retrograde
transvenous obliteration for gastric fundal varices in
children. Pediatr Surg Int 2008:24:1141-4

3. Miyamoto Y, Oho K, Kumamoto M, et al. Ballbon-
occluded retrograde transvenous obliteration
improves liver function in patients with cirrhosis
and portal hypertension. J Gastroenterol Hepatol
2003;18:934-42
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Fig. 1. A, Endoscopy obtained before BRTO reveals
huge gastric varix. B. Gastric varix is
completely improved on 4 months after
procedure,

Fig. 2. Enhanced CT scan shows gastric fundal varix
(arrow) wilh gaslrorenal shunl and
gastrocaval shunt as efferent vein (not shown
here.

Fig. 3. Angiogram obtained after coil embolization of
inferior phrenic vein shows complete filling of
the gastric varices and posterior gastric vein
(arrow).

Fig. 4 Enhanced CT scan obtained 1 month after
BRTO shows complele thrombosis of gasiric
varix with lipiod ol.
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AMPLATZER vascular plug [I& 0] &3

CFX L *_Q]
= |

Embolization of bile leak after hepatectomy using
AMPLATZER vascular plug |1

Bile leak embolization
AMPLATZER vascular plug II (AVP ID)

L&

T4A| A=} 2=}

R LI =

Eo] AY ¢ld 744 o2} A= AH-SAF 4
ZF oS oF-S Atk whal 424 Qo AJESE Hiicke
2o AR 7 ) S o3 9 A
FE3EH= 5.3cm A7]9) Hook 2hgo] #o] AHE
AT 20109 1Y AYAYEAET B4 A
A AA & F5 FIHEA &L st e A0
Ao sy gict 7k Aojof s 2R ¥
oA 20109 4¥7bA] FAARE WAL 20109 5
47 8- A7 AAAE T 7 99 TS e
AA &S Ao
oo XIgy

HEAE G B AT EE 2
R = s

P T 79 A A FAE A 2957 BE
SEEY A A B9E T 8.5em 2719

HA AF7F A oew L erew S E T
AL Y ol Bojgh gieh AA-e HEE A kot
o} WA AT wiHE ffsf 8.5-F locking piglail
catheterg® AYstglet. o] & at5ol 50cc¥ i
B A oA o) ofo] &7 sk A $ 10
7HA] aFo 100cc =9 wfjelgko] A&E ATt o]

o BxYES AN FAT 2YAE $3S 5 G

7]

-
3
L

|

wom ddsle] o 2 WE, A AT H
Sl o3 BE e f%i* FEEUE =l o}

pigtail catheter® Y2 A& 3]—95{1:} A 9=
s 12 o $7bA] &
o5 X GFT A& Ele] PR-BHE

sttt

5 @
o2 g4Yd=e] gd 8.5-F locking pigtail
calheler(Cook, USA)Z E3ll 0.035 inch guide
wire(Terumo, Tokyo, Japan)S 4F¢I3F o] 3o
8.5-F Balkin sheath(Terumo, Tokyo, Japan)&
oA Adargdh o] o thAl 0.035 inch guide

wireE A% st GBS G AfolY] FE RS
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A= hydrocoil®] AR&o]
]

o]
24 54 A 5UH NES AR5 o] &stH
AMPLATZER occluder®] W3o|t} ool AM&SH
olaL A 7H

AVPE R7he Wy
O =
==

g & 4mm diameter 2] AMPLATZER vascular
Zo] WAt A o

AVP TT& &5 22 o QId 7|9 AVPO| v]3]
Q0] #lA A7t
o] iy F&o] ¢ golgd

plug TI (AVP TI; AGA Medical, USA)E W] 3%
Al#l+= Dionello 5
° gr

o (Fig. 2). 1 < Progreat(Terumo, Tokyo,

A
Japan)& ©]-&3to] AVP IIE A€ 3ste] n-butyl
cyanoacrylate(NBCA) 0.5cc@} lipiodol lecE 33%
2 4jo] 2712 MRS AFHAT,
7%
9E P2 POl Wl 5% F AL 4 dE oy 2o ojgo)d
Ve TS B ehfoln 1L WAES 4 4 © BLeE throld
W OEQH 2 Wbl gl Aloln), e AAEel  Aem AZHI Ut BE ¥
AEHoR o) L B HYE MED Qov) o]} HOR AVP TR 0|89l e
Hew Ao BE BE Eo) ARENT FAST oAl maA Ho] ek o mIeIA AAEL
Gk, THolE Bl ofE BAES UE vl WA Hg] AUES Y& F AL} 7 wete} A
o8 7|17t Tt AHH O o)A o e TA A HAEHA Ale & IAAEA R HEs EAYR
A w7t &7 sHA flok A FF &S AUsty] Hefl AdE Tkl AVP
95 729 AR dYs gd S sdewmA E uiAEATHe). de= BE vEo A1 ARE
i Eo] dojt B A5 Folal Add vy 2Yed S At w3 gl
Ag ERSh= Zlojth, o] gt el e AHL oF 2.5mmi FAHIL ofof FF A H}
s WAIB A Zokt Aifleet AFE 4ol gle 30-50%H £ 4mm H7 Q| AVP IS AEsiith
W FAE Yo R = A'E 4Yoldt FUd @ AVP I @R vhv EAS FA shEA ANE o
Hjoizo] Qirh, ojeh & o] AufsiA =W Hrt  o7]7] wjZo] gduol A= M adpr "ol 4
Ao r w2 95 Bre Aled o |9 Ag it o] W&ol $-#l+= NBCAE F7F= ARSIt
PR AALE ofs) RaE A WHoR= offl Atglol A ZUE AHEFTH st o) de A
NBCA®] AHE- g 5% 3E A%, 359 A &afjof AL Zlo]7| W&ol AVP IIE AHE-SE Zl0] ]
= =A dAled 54 AHE AL 294 2 B S-ad) HolARE Holdthal & 4 Urh9). AVP I
+ hydrocoil 4] tH(1-6). ©F NBCAE 0] &3 M= 5 d & g2 &3 Ald
Vu 5 o4l Ho] SRS tiAte® NBCAE o8 & #ixds AolA EE5522 F2He =947
sto] g HAE Aldskal o] Ao & FHF glo]  §lo] MAgo] Ao R o]fojf 55 BRIE 4
AB g Qe 2 dRlolE Al S ATHE). s ATHFig. 3)
ARE o] Hialof wp= -] $hxpe} o] g o) AVPE o &3l gihE MAste] gF &= It
Ado] = oA FFo] A& 49 NBCA 0]9] HEE5F5S AT Andt AHE Bttt o]
of ZY 4y &2 F7HAQl Alwo] BAsHA Hrh, & AVPE o] ofd gt A&sto] @E v &g
ESF NBCARES o] &3to MAT - gz AR 4 ke ARS d8Fe A 2alolr
NBCA7} &2] 5o7F HMde do7]= Z& WA
2d 7
oF Hrh=
qd&
Kl

7] Holet,
42U B9 ek w g

AEUS

oF

o A FAo| HA grol HA A7t
A 7] wwoll -2 xbolAl 2851
t}. Doshi 5& hydrocoil& ©]&3F MA&S
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Percutaneous management for benign biliary stricture associated with
traumatic pancreatitis in young child

oF

Benign biliary stricture, child;

percutaneous management

R |
32704 / o=}

21 Ghof Wl 25 F
8mg/dL. GOT/GPT,

LT

Cholangitis related to CBD stone and benign
biliary stricture

o5 R

AR Adder JYUFel gofm MRI
cholangiogram Aol A G 2 &7 2] 2 Ao
Uk, TR FEate] FRbad glow W] A4l
759 o] 9lo] stonel & A E ATHFig. 1)

o AEY ¥ s
&2 g A s v

anesthesia care sedation)e]ol A HHA &7H2

Zl A (monitored

SAd Y zo] AFHUY, S 216
Chiba needleg °]-&3 HAtskil 0.018 %4
hairwire® sl J8E 2t tl. Hairwire
= u}e} yellow sheathS 4F¢Istal u}z2 7HH g vt
971 % 0,035 % F=AAHguide wire)E 4ot
th 7Fr pigtail®@ 9] WS U5t thFig. 2).
Al 39§ TFr 925 F3t9 &7/0=nhtU(stone
basket)& o8&l oEHFIET & Hj’&%?‘ﬂﬂj\i
At dd S A

Al eYstal(Fig, 3A) wfH 9
B AR E FHAIA duodenumel HAIAIZ T

balloon dilatation&

Ful AL PAekE o Borel 3
Ao] EAH o] wjolte) AAS mestel) Holw
!

o & Fafol A$IAAIZL $ PTBD damping
< a9tk 59 3 tubogramAl 2FAI7E AolAR
A

Y & uj2=lo] PTBD Hlejehe A7 59 hFig.
5 Z4o] kB U AjRo] AT S 4
of st

on g

A AFELS ofollA 2R Ao A T
O PP o] 5 QIgH HA Y Seto] A4
o} AdglollA o) ¢4 22 PTBD £ ERCP

& FHRYE, AA F5T AUE A& 5O

o T —1u— &

o 4y
fo o %G ol¥




FHOR ARG 5 Gor 4ol FE fote] Hg
WA A Algo] ojH 9] Aud Amass AFEHA
&& -+ biliary enteric anastomosiss Al 83|
of st} Zelle] 4= AAF ojol A 7hol4l T
I8 94 BSR4 B Rigas &

%
B
O-
A

HE HIET 9lou Hlvhs

rmm A9 £ A0
R e CRESR S I Pl %
o] AT Botol A 54 THE AWskA o
=

il PTBD AR5 53t 93 2ges o

A =3,

. Kaude

. Moore AV Jr,

g1z d.

. Roebuck DJ. Paediatric interventional radiology.

Imaging, 13 (2001), 3027320.

. Vaughn DD, Jabra AA, Fishman EK. Pancreatic

disease n children and young adults: evaluation
with CT. Radiographics. 1998; 18:1171-1187.

JV, Weidenmier CH, Agee OF.

Decompression of bie ducts with the percutaneous
transhe patic technic. Radiology. 1969; 93:69-71.

lllescas FF, Mills SR, et al.
Percutaneous diation of benign hiliary strictures.
Radiology. 1987; 163:625-628.

. Krishna RP, Lal R Sikora SS, Yachha &K, Pal L

Unusual causes of exrahepatic hiliary obstruction
in children: a case series with review of literature.
Pediatr Surg Int. 2008; 24:183-190.

Fig. 2.

Fig. 3.

Fig. 4.

. Coronal T2—weighted MR image shows dilated EHD,
THD and GB. low signal inlensily thoughl lo be
stones,

Right external biliary drainage was performed to
relieve obstructive cholangitis,

A, dilatation for treatment of distal CBD stenosis
was performed,

B. PTBD catheter tip was located at duodenum,

Cholangiogram performed through the external

drains documents bile duct decompression and free
drainage into the duodenum,
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Retrievable biliary stent graftE
o].Q_ ]}

e 5

- 3= N PASPAR-]

Treatment of postoperative CBD stricture using
retrievable biliary stent graft

S BT
Retrievable biliary stent graft, CBD stricture.

G54 F(bioma)7t WAL
o] HRAS wiN&(PCD)H Au A7 EFujd &
(PTBD)A . GAl S| $7H9 A (mid-CBD
leveDoll A Aot P25 21kl v o] 5 & F
o) 47§47k 4= X44 PTBD #i<H3H(8, 10, 12 French
APD; Boston scientific, Watertown, MA, USA)&
o] &3sto] G Fdas ARl 47H 4 Foll= ufl
S s AR 29 61E & 555
SO ARRE 25T Afol| A S B2 BH¢1st
Il AR Jas Almsty] S e WA o3
A 294 (ERCP) o] Agfgh e,

AL ALEELE

# ¥& (Postoperative CBD

® AYAH

Rt
EE CT oA Seto] A3 A= gad
(mild dilatation)o] 911L(Fig. 1A) Zslo 2 o)A
FaA T AEYE surgical materialso] $)
th(Fig. 1B). PTBD Hjls Fafl Al @z
ol Al FZEES] ostR YA o]F A glrt
(Fig. 2A). GuidewireZ 35 SEHIW7HA] XA
1 3 A3 Gixy wollA S S 29l ¥
Zho] Qlth(Fig. 2B). H2H¢lel 10mm x 3cm
retrievable biliary stent-graft& X3} o} (Fig.
20). 22 H slenl® AlASIIL(Fig. 3A) §H2Y =
= AEHE = o Fabo] A9 eHA3| AaE S B}
QIstal PTBD v a2 A A th(Fig. 3B).

\l

A|2EPH gl xj=2

71—5—4 222 PTBD v #8.5Fr DM, Cook;
Bloominglon, IN, USA)Z %3l hydrophilic
guidewire(Radiofocus, Terumo, Tokyo, Japan)&
HAHES ofst B AolAg W= YA T 8mm x
4cm #A71E E (Synergy; Boston scientific,
Galway, Treland)S o] §5o] B229] o] o) g
&g 94 At

=& 0] % retrievable stent-

graflNili-S 10mm x 3cm; Taewoong, Seoul,
Korea) 2 A3t} gtz &A @& 520] &

FAE = AL Felstal ojojA PTBD vjYIHTFr




DM; Cook)Z stentlfi-& &
A7 L FFEF ol A S
o hY, 20 A wlag %‘f& gazY &
YeHL stentE S &
3til 9Fr sheath(ARROW, Reading, PA, USA)%t
relrieval hook wireZE ©]-&3t9] slenlE A|ASHA
t} o]E ¥ o} 9¥l PTBD wjHTS Ea A|sy3t
FHz oM GEFEE o] Yt Fol glof
PTBD v} 7} ] €-A3] A Ask ok

EO]

gag gl g3t 4 & ZH%Z}E% 10%Y=R o
7= i e AE o] AW 21 4% B0
92-36% BRI A = F2to] A otsher}, w2
Aegs & AL HIEE 27-33%%

U}_Aa%

AIE WA= kol Ut} Plastic stent@A] €7
stent Y 57F 23|I stento] 52 754 o] &)

Retrievable stent gratt® o839t FAYHHZIQ
A e HILA HTtol| AIET] AlZgE o R
29l W34l slent 7HEo] o ol sl 1]
A F7NE FAEE R JFRA R Efo] E AL
Age 4= QAL 2@ o] FAHAE AT A
AFolM = #2 AFES 2ol FAHLANETE

4

m
HOREON

2

7ke) 27 AL Eas s,
Nag oldfiols Au 4 gomn FASYER
Asjas 749 o] HHE o8 4 itk AATF 7

5% stento] B= S thE AP Oo 2 Age=
Ao ZAE ks M= o) e 4 T shuehal
@ 4= Qlrk 2 SEe] 9= PTBD mjd#s ©]
shol Hx AHRY S A=ES

Qe
retrievable stent—graft® AREsFATE &
A7

=
A7) RGN 28 Aer AYA4HEt Stent-
graft?] 8 IdHF9 stentols> 2 S A=

QT Bl wlS- Aste] grafl7h SEd o &

FA4" 5 998 Ao Yo Az

.%“_Tl_ H .

Ao

1. Gwon DI, Shim HJ, Kwak BK. Retrievable hiliary
stent—graft in the treatment of benign biliary
strictures. J Vasc Interv Radiol 2008:19:1328-1335.

2. Cantwell CP, Pena CS, Gervais DA, Hahn PF,
Dawson &, Mueler PR Thirty years experence
with balloon dilatation of benign postoperative
biliary strictures: long-term outcomes. Radiology.
2008:249:1050-1057.
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Fig. 1. A Enhanced CT scan shows mild CBD dilatation
wilhoul prominen{ THD dilalation.

B. Enhanced CT scan shows surgical materials at
mid CBD level,

Fig. 2. A. Cholangiogram shows tight stricture at mid CBD.
No visualization of distal CBD,

B.Cholangiogram after guidewire penetration
through stenotic portion shows tight CBD
slrictlure and inlacl distal CBD.

C. Retrievable stent—graft was inserted through
CBD stricture.

Fig. 3. A. Retrievable stent—graft was removed two months
later,

B. Cholangiogram peformed two days after stent
removal shows disappearance of stricture.
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