nler\ertion

Korean Society of )
Interventional Radiology

www.intervention.or.kr

2009

10th

KJIR

Korean Journal of
Interventional Radiology

Lot QIE{#IME Fa2lsts|X|

[E&] ZMZEAS2| QeI x|z it

O

6008 ABojoIpEeY [BUOIITUSAISDIU| JO |[BUINO™ UBSIOM H I P)' L,|]_9L

nler\ertion

Korean Society of
Interventional Radiology




www.inte

2009

16th

KJIR

Korean Journal of
Interventional Radiology

Chot QIE{HIM Fate|st2|X]

nler\erdion

Korean Society of _
Interventional Radiology




N

BRACCO

® Supported by Grant from the BRACCO International Award 2009 *



= %
CE HZMEZAZSl QUEHIMN X|2H )
By 11 1o [ T PR
¢ EF2FQIE D J|EF ZA RK|EEH o
B o e [ Lt o TSR
o HEARMARZHZS oottt
. O_f%l:él-%n“-”__rl.% olg@- A_llixl_% .........................................................................................
© CASE
| Central Venous Access and Hemodialysis-related Intervention |
« QEX MIFIHUHO| ZAIMUTIE|E AlE S EHMSH QEX L QEOHO| AAF
- BE=EXQl SAEM HXp A= = 2ilier MSSHsY 2X| 7HdSUFL
NBC (g|ue) A_|Hxl_1% ..............................................................................................................
25 SU-FF YW APISHUMFO| 27 mAo| chet Zo|de detddsnt
AEBIE APOL i s e s

* Sharp recanalization for obstruction of the left brachiocephalic vein «eeeeeeemeeeeee.

| 20093 CHetRlE{#HIMFHolsts|X| M16S |

| Embolotherapy |

CHRE AJAIO| OISt SHEQAITF EEO| STTPMEIL rrrrrrrerrrressmessimssssesss st ssssssssssssens
UASA ZHZAH SIXIOA] EIAHSE KPEEA EE ESS0| AHFILS e
ZA 5 LIASOH S0H2 Ol 015t SEZE S0 ML e
ZHIZH SRS S0 CHEE OEFS ZBEQE e,
KIS FIAISTHEO| thrombin INJECHON wr+rerssersssersseesssessssessssessssesssssssissssssssss s
EZHIS 0|25 AE HAISHE ZAME AL o,

| Chemoembolization for Hepatocellular Carcinoma |

ZI0t0| ASOHEIEHITL | J2SUEMHOZHEO| 7+ BT wrrverrrrrmereesressnesssesneenae

=o

JIRHoZHE S8 28 Bh= ZIM|ZEQF OIENA ENAEHME HARsH 2o MXs ...

=TT od=2 - 11— (=] = = oOTrc

Chemoembolization of the right adrenal artery in patient with solitary

exophytlc hepatooe”ular Carolnoma ..................................................................................
ZHYEOIO| ZHSUBISIANFIS S0f LA ZHS0FO| ZI|T HYOHZS oererreemrrmrerrrrssseeee




| 20094 CHEIQIE{HIMSIAO|5H5(X| HI163 |

| Peripheral Arterial Occlusive Disease |

* Persistent sciatic artery0ll 2|ct0] 2tAStH

‘R SHISY U IXHSY B fst

¢ THEZEO| LHTITER] R[EL ceroeeeseeesseessoeesseessseessssssseessseess st s bbb

=21

| Aortic Imaging and Intervention, Vascular Stent-graft |

* Aortic branch artery pseudoaneurysm accompanying aortic dissection ===«

* Thoracic endovascular aortic repair (TEVAR) for the treatment of aortic

dlssectlon |n patlents Wlth Marfan Syndrome ..............................................................
C R YEE 42 5 UMH SULSH SZof U3 stent graft AR -

| Miscellaneous Vascular Intervention |

o ZO|ZZEXEE 0|28t TIPSKUTHEZD -wrvererreerrereesmerissssissisisissssi s
« SOHHIZ|0f O|5F DAIAIRIZIOIEDH [HAHO] ABIEZ ORFF X|F -rererreereereereeseenens

o 17 [N e Ny ¥

* Recanalization of chronic total ccclusion of superior mesenteric artery assisted

by retrograde approach V|a Ce“aC Collaterals ............................................................

+ OlAJEIES] SoTt MO SAlof LAyEt HXZO Cht B

>

| GI intervention |

T YN P2 L= T e I By . N e S
Y AHE 0|32z 2Q0E APHEEY Uy AHE FX| = Ydst 7223
 RIEE REZSRIZS Q] crerererersrersrersresssess st

cAZAHIE S M7 AlE — 7|Z20]| CHSE 7|E ABIE AR| e
cHOUOR A2 S HIMSH J|HXSTLEOA StentD O|2FF X|E werreeerreermermresseesseeens
FSERI B oM AIYE MHREYO| ST RESH ZITUS v

O HH9XI Z=AHISHELHS| TEE] crrvrrrrrrrrrn

= =
O CHSH QIE{HHIA GAFOIBES| E| wververrerrersesesesesesmssesesesssesseseaes

—_ L

o
SEUMQEAS SR A7 SU-QURO| AHE-TBZE FZ o




Korean Society of Inteetional Raology

olMTE

H}
o

OF
=



=

ol 370

| o} 2 Algdnh dEso] 23 o F4

=

sh= At

Yol 99.5%
[¢)

[o

i<

=0

o

& of

fo|ste|X| |16

S
=3

2 W) Aoy A2

IE{HHIM S

o]
=

t

redl

B
H

3 ofe] Mol AA Al

20094 g
<)

(Ethanol Injection Therapy)

A g0 ¥
27 3em o)) F4e FATA} o Frke WA

ol 7112kt wEbA, Fol 47 3em ©

[e=]
=

=3UE % 7IE T4 &

I.

E
[

Percutaneous Ethanol Injection Therapies and Others

of

=2

3|X| A6
A 0] 845

St
=y

3Z L
=

IE{u A Aol

{o]
[

F

ERRE

LAE

A

20094 Che

ol
ot
e

“-(applicator) & ¥ ol

H

3}

-

T

[e]

=

Oo]:

sho} 3

F 3]}

[e]

=0

[¢)

AHEE A5

ek e Fde

o] 4717 At o]

R

o

Fol ANV TR

90% ©17d-<l

o

=
v

A2kl whet 66-100%= o

ARE 7}
el A

=

[e)
o

T

[e]

=

pel
ol J717h ADSE FAHEo] BoiAA 3-

5cm o)A

F AL
A B1E 3 Jek(1-5).
73 2cm ©]3

KN
=

o

=0

_g]

=

=

o] 314}

=
o

7814

=

=

=]

)

N
oF

o)
n
e
w
olm
N
r

1
L

71 =]

T

at7] FEu oF 24-31% &

& A7} vhe} 1 7)Fe) Aol

71%S v4
2 HIHT JUH2-3), o2 Y

°F 50%
1

2l

1

R

Rt

2] % A7 L

e

]

q o

ol ol o] &Hrh e
o

A
15HE

RYA
-

1
T

7S

o

=

o5

L)

Y710, o719l A]

o

°14



=

Faelsta|x| Hl16

M

20094 CH5tOIE]

Radiofrequency Ablation

1
ul
ul
71
(=]
2) 7|&X M3(technical success)?| &9l

Aol

LAE

of mkeh o] FA AL AlE Folut

HAR A 52

IZE

)

Fol =

=
o

2] (macroscopic)

Ok

2=

2

o}, 1 7127

=
-

SRR

460-500kHz) & S Al

=
T

hin

X

ol

3t

L7} 45-50°Cell A

Al

H
oF

ol AAE

3

fex ]
=

7t

THtechnical effectiveness)2| Z2|

k=

3) 71X

ol

J)

A

=
=

1
R

33 o, )AL 60°C o) el Al

=
9]

2

selatel §

o)) 29 4 CTu MRIZ

4

shel S At

! ©

o]

FER FATEIEEE

il
QofLtv] o

9/]

QA= 53] 42 Ao ezt 24

2%}

Klo
ole
&I

&I

[~
Klo
olo
"’

Klo
0l0
L

a) 7+ 7]%°] Child-Pugh class A4} Be]Z,

& A

b2 %

S

A2 T NG7E 3 o

7do] 3cm ©]

2 =
[e]
c) WA T A5

u
=2 0

o

skl &

Sl
3Ke}

}(heat sink effect) &2
P2 gkol 1 a7t Al

A
o

)

Folm,

5]

—_—

W
NI

o

|

H] A

ZREE

Oy —

9t/mm3 ©] A4

ATH(3, 4).

)

—

Fo

%0

7+ 50% o©]

2.3 9

1) AlE "o

a) 7+ 71%°] Child-Pugh class C °] A4

=
=

bl WA oA

9

A5+ 30MHz ©]

A

o] 5em ool AY

% 373

=
o

1

EERY
v 730] 3em o] AHol AL}

A

=

ey
Njo

SO
-

0]--

A

& N7t 470 o

=
o

=
o

3

c) thA

375-500kHz <] ©f

AR7=

=



¥

19

1

A

/\éﬂoi 9,)\0]/\1 }_7_\} LHOHH

=3

5|x| A6
Fol At

st
=1y

(3

!
Ei#i MG Aol

7+ 50% o]

{o]

F

—

20094 i3

(multitined
expandable) ZH=: AH=9]

) &%

TS 1r]
% Yo i ® T 7o oW
W ® < rmw N X
.. ) X X o o Y
- g Rgs M= BT R
FEa % i TEEITEE TES
S g oo = B4 Lm B A S 1
stz T Yoo w ,ﬂ}%_a_ow: AN RN
R %mmwm.ma% oo B ;%a@rhzfgﬂg
Sg e 8 _#olyw_#omﬂ_goiunﬂgﬂﬂ 5L B B g % gy oF
> R W goWlVﬁ&&.QWﬁ} % u|Eov]1_o }dlﬂmﬂoe_a
_Egx® 0w L= T > W E e I8 FLEG SRR AR &
2 g o) Ly A E%geld. L ﬁoﬂwmﬂ).]du_ial B ke ©
) RS ojn 0 ToH 0 - Jls Ry ks » 3
Jﬁm%_@ oF N %mﬁﬁ@%?}%ﬁﬁlHEJL:@O#UBWOMO_LO@?ﬁi;o%
© X E g WE%@.M%%@E&%H%M%%imﬂ\mo?%ﬂumom NI
) @ o, 2 o N o e gy s o 5 oo o g T OHE .
o O 5 o & I Lf\aﬂxw.]_ ]ﬂﬂZ]Co»ch (8 = ) T
Eo%mﬁ% T 2T4mu_%ajlﬁﬂleﬂfri%g%ﬂm“&lfifﬁfrzfﬁo:@im
do o M ) ﬁ;}\dﬁamﬁoﬁro%az G ﬂlo_o@%ﬂﬂ@%o;
i+ * oy g B JXMQ‘l{iomo«ﬂmu%?]LEH %dz‘]ﬁo%%ﬂlmu%
ﬂﬂ%h)%i% oMo R Eagpm g ﬂzﬂ%ﬂ7%xotm_zyvaoﬂ
)OXLHﬂﬂ_ﬁwe ) M,_W‘_._mw_fo_uﬂ‘uru_foglo_ hAIU_‘IOL UA\OITﬁooWﬂ&.LATmﬂﬂWE_E@I%%E ) T
; i oaz}xaﬂﬁﬁﬁom%l@c g T T LT v B
0 J] < EN OB < Fm N o Lo, o T ol Iy 5 o )
o_uoHEIﬁ ﬂ%e.rlﬂxﬂ‘léo‘wlz_l O‘mﬂ}ﬁAL]r]iﬁ].P]
ﬂi%%ﬂmﬂﬁiElz N %o B V%str M@%g&
o_ﬂﬂEm.w_iWMMW_Q%GE%%ﬂ@ﬁ&@%ﬂobﬂ%_l_o_u
Ho o] K ﬂATPﬂulEo_Lwﬁ_vo_uLtU wwowawﬂ@. Wﬂulma\rw.ﬂﬂ
o i i B LRk - EE RS TISN
— 8 T W N Llﬂﬂli
% % oWk R < 79K wmﬂo;@mﬁﬂ
" KO o = % 2 B T B T M RO o
% o ﬂom%%ﬁog1_3t§fﬂ o 4w
e 2 o Niﬁﬂﬂ%%moﬂu..ﬂm e
™ N oy ° oG Jlm._@qno ,mwuwu oF W o M A
e 2o O ol % v wE T e b = A Gl B
") X0 - o o IW]q &r]uﬁ 3 Aom LIHTL
oy e wﬁﬁaﬁ NmLo,quAEEHAﬂ =T < 4 %urm7wn% ~
o o im%ﬂmmqwamw s < ER ~
< ©° ol X = a, ol 3 = . 3 ok o _=
2E rE @Ww%m%%%mnw 5wl SINar =
< —1 X0 D~ iha | = o KO < o ~— O
il bR ammq%W%a%@gwwwqm_mmwm% i
Ty M =R A Yo _ﬁoﬂk}ﬂzfﬂaru,(mo;_é 5
@ o N F o BT ﬁo._ogﬂign ﬂﬂgos%zyaﬂmﬂp% R
= ook N Eﬂewon Dl IS auﬁlmo_nsnEﬂ@woﬂﬂ%_ﬁﬁﬂ o
NF _oovﬂﬂ%{ o w _s%é&Ai&o_ﬂ 55 }%oL% r
- AT o_o ~o T Yy To mH »A..ﬁ — o ‘w &O B \U! z:l R E._ iy .:L Jvm ,DI X %
N ﬂ_.u&xaﬂanu,y mo%mﬂrWr_%ﬂﬂ,l%ﬂﬂ %%ﬂ.?ﬂiéﬂﬂé
C e w o ¥ E Afuegﬁﬁ%kwﬂiaﬂw}#ﬁ )
) o =1 A_.____a_ﬂ_ﬂ\hqm_ﬁizuddﬂo,ﬂof7lA]AE‘|h7xﬂnﬂ ﬂL
Amabdwm) .NHT}% dﬂ.i%%ﬁﬁ.ﬂ%mﬂo»ﬂﬂ;ﬂﬁmﬂulim o
? .mwmMmM%ﬁml&@nﬂrﬂE%i@mﬂ%w =
5 @M%.muﬂaﬂmﬁ%%% ?mo:ﬂmﬂ%g el
(@MuﬁxwﬁniEi%%@p\:(q_l_ﬂ% W
Mo s W of do T My e T w0
m_.ﬂd.ms_l 6\,Umm%5|ut
=g
Lcmwuuiﬂﬂﬂ

[6}

¢

1



FEAE vet

m o1l B

=

P S 2L
s
N

ks

e
o

-

i
r:LJ

o
flo r|r

0%

<]

b

rr yo
[o
S}

Qo & ool

0
1—11
N

-

2oy

ol

-

N

N

S
H=

Bow

N

=

ko
ol

rH
B a9 N
A
re
-
2

o rr nz

H
2
=
it
1o
% %

]_
A BOg Fa ok H9I7E ol 17N thaiA
= o AdE vk floy dAlEM = Smm7t 7h
4 BHA 71F0tH30). 2 2em o]ake] 22

FPNAE SBA A 91 2102 Holshe A
o A 9low Aol 10mm W) ol oleia
e FYE Aot 2B GrH3D). olH W A2
TEsE A4e A o usle)] ts s B
F714 A7t Bestnha AzEn

7. REE

TF GAR F WSE B AEEES F9)
27)9] ek Aol7t gliw, 54 AEEe] 47 2m

olate] EI= 65-83%=(21-23), 1y AA
2-5cme £3= 50% WO HlwE = B
ATH22, 23).

I3 G E9) AEE FYES v oy F
29 qzAtel s 2T &
< A4 ATES e 52 4 JAEaHE
VFERA QAT (4, 16, 17, 20), A=
3 A7t o8 EAV H
Aok 53] HZ 479 29 o
S ApollA LTI GXFC] 3
FYUEo W] oA =
(32). 28 AH 2cm ©l3te] F
AEE] Aol7t glo] es 2
!

H pEsv o B A%

=

do o
= fu
— N
3
Ho
1o
ol
ol
2
"E

3
M4 o Boo
K
i
v
o,
=

N

I)

g

Ni

it

o

¥

e

)

i)

X

i otlo r2 oo 00 Jo o

= H o2
3 >
ey Ir E
fo = mr i
o 1l o 3o
v o

o ofy
M
Wi
&2
o
kv
b
o
-
g
3
o
ol
o,
of
X
i
=
o

7HA A g ) TE°] F
29 2 A7t ool AES Ulg] 7)o 014



=3

3|X| A6

St
=y

IE{ M ALl

{o]
[

F

—

20094 Che

S F3< (bilicenteric anastomosis) Al

~

1

5|

38). 5

AAolt}, Fol B

g

AR} B

o s1% 4]

At o]

=
T

(hilum)

o4

=
3T

AEe ¥l
A dAlee 1, 2,3, 48 SR 1 AEE0] A

e 2
2 Aol 7} glom,

+

ol

<
N

4

o

+ol

<l

18 %3

by

H o
44 %

b AT oy AFNNE 2

=0
o

(39).

o] el

=

=

stlon, A TF71ENA

¥ (indocyanine green) R157} 30%

+3

T

& 7] ARt E AEE] obd 21d A
o= AL

Sk} 31cm oA Sem ©]

R}

sto] A 71 ol MRt A0 JARE A9

o

=

P AHANME F A 57l 2po] 7}

il

=
=
Al

a9l
5
2

J

o]
A
s
A E 909 o] $kap Foll A 1998 9] kb
&=l

ofy
w
JJ
—

file)
I3
s
~
oji

"

~

;01_
Jo

™

1o

KA

of

=0

EAokY

|

o]

Ly
_X

4

<]

7}

=

o

SHA

I3

FAAE 9

[¢)

=

!
= ATH27, 28, 41).

Il

ui%
=1

ST w2bA ofel]

]

=

wo] lofA, &2 AAlgol e 5ol ofd
o

7]

EUl

50
Mo
o

~

il

o)
=4

L

CESRE

2
=

gk Aotk ey A

GAE A
q

ok

A= LA UTh(26, 43, 44).
References

(needle tract seeding)©] X% ATHA4L, 42). &

PEEERERNEE

TH(45).

=
o
2R

o)

L=
R

5% oW e WIEE HI¥I

=0
o

AR 7ML Jh
bk

1

kel
pil

49 2717} 473 3om ©
P2 A7k BaHArkan). 28, o] A7

L

L

0|

o

Image-guided
challenges and

Dupuy DE.

SN,

radiofrequency tumor ablation:

1. Goldberg

1TH(3, 4, 16,

o|th(3, 4, 33). YA OZ oekE FYel vla)

°10



10.

11.

oppertunities-part 1. J Vasc Interv Radiol

2001:12:1021-1032

. Livraghi T, Goldberg SN, Lazzaroni S, Meloni F,

Solbiati L, Gazelle GS. Small hepatocellular

carcinoma:. treatment with radiofrequency
ablation versus ethanol injection. Radiology

1999:210:655-661

Rhim H, Yoon KH, Lee JM, et al. Major
complications after radio-frequency thermal
ablation of hepatic tumors: spectrum of imaging
findings. Radiographics 2003:23:123-34:

discussion 134-136

. Akahine M, Koga H, Kato N, et al. Complications

of percutaneous radiofrequency ablation for
hepatocellular carcinoma: imaging spectrum and
management. Radiographics 2005:25:S57-S68

Gervais DA, Goldberg SN, Brown DB, et al:
Interventional Oncology Task Force and
Standards Division, Society of Interventional
Radiology. Image-guided tumor ablation:
standardization of terminology and reporting

criteria. J Vasc Interv Radiol 2009:20:3-8

McGahan JP, Gu WZ, Brock JM, Tesluk H, Jones
CD. Hepatic ablation using bipolar radiofrequency
electrocautery. Acad Radiol 1996:3:418-422

Lee JM, Han JK, Kim SH, et al. Bipolar

radiofrequency  ablation using  wet-cooled
electrodes: an in vitro experimental study in
bovine liver. AJR Am J

2005:184:391-397

Roentgenol

Goldberg SN, Ahmed M, Gazelle GS, Sheiman
RG, Kruskal JB, Clouse ME. Percutaneous
radiofrequency tissue ablation: optimization of
pulsed-RF technique to increase coagulation
necrosis. J Vasc Interv Radiol 1999:10:907-916

Rossi S, Buscarini E, Garbagnati F, et al.
Percutaneous treatment of small hepatic tumors
by an expandable RF needle electrode. AJR Am
J Roentgenol 1998:170:1015-1022

Lorentzen T. A cooled needle electrode for
radiofrequency tissue ablation: thermodynamic
aspects of improved performance compared with
Acad Radiol

conventional needle design.

1996:3:556-563

Goldberg SN, Solbiati L, Hahn PF, et al. Large
volume tissue ablation with radiofrequency by
using a clustered, internally cooled electrode

12.

13.

14.

15.

17.

18.

19.

20.

technique: laboratory and clinical experience in
liver metastases. Radiology 1998:209:371-379

Kettenbach J, Kostler W, Rucklinger E, et al.
Percutaneous saline-enhanced radiofrequency
ablation of wunresected liver tumors: initial
experience in 26 patients. AJR Am J Roentgenol
2003:180:1537-1545

Hirooka M, Iuchi H, Kumagi T, et al. Virtual

sonographic  radiofrequency ablation  of
hepatocellular carcinoma visualized on CT but
not on conventional sonography. AJR Am J

Roentgenol 2006;186(5 Suppl):S255-S260

Rhim H, Lim HK, Kim YS, Choi D. Percutaneous
radiofrequency ablation with artificial ascites for
hepatocellular carcinoma in the hepatic dome:
initial experience. AJR Am J Roentgenol
2008;190:91-98

Kondo Y, Yoshida H, Shiina S, Tateishi R,
Teratani T, Omata M. Artificial
technique for

ascites
percutaneous radiofrequency
ablation of liver cancer adjacent to the
gastrointestinal tract. Br J Surg

2006:93:1277-1282

. Lencioni RA, Allgaier HP, Cioni D, et al. Small

hepatocellular carcinoma in cirrhosis:

randomized comparison of radio-frequency
thermal ablation versus percutaneous ethanol

injection. Radiology 2003:228:235-240

Lin CJ, Lin CC, Hsu CW, Chen YC.
Radiofrequency ablation improves prognosis
compared with ethanol injection  for
hepatocellular carcinoma < or =4 cm.

Gastroenterology 2004:127:1714-1723

Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC.

Randomised controlled trial comparing
percutaneous radiofrequency thermal ablation,
percutaneous ethanol injection, and percutaneous
acetic acid injection to treat hepatocellular
carcinoma of 3 om or less. Gut

2005:54:1151-1156

Shiina S, Teratani T, Obi S, et al. A randomized
controlled trial of radiofrequency ablation with
hepatocellular

ethanol injection for small

carcinoma. Gastroenterology 2005:129:122-130

Brunello F, Veltri A, Carucci P, et al.
Radiofrequency ablation versus ethanol injection
carcinoma. A

for early hepatocellular

11



°12

2009t CHBIQIE{HIME 2o|et3|X| HMi16S

21.

22.

23.

24.

25.

26.

27.

28.

29.

randomized controlled trial. Scand J

Gastroenterol 2008:43:727-735

Livraghi T, Meloni F, Di Stasi M, et al.
Sustained complete response and complications
rates after radiofrequency ablation of very early
hepatocellular carcinoma in cirrhosis: Is
resection still the treatment of

Hepatology 2008:47:82-89

choice?

Tateishi R, Shiina S, Teratani T,

Percutaneous

et al.
radiofrequency  ablation  for
hepatocellular carcinoma. An analysis of 1000

cases. Cancer 2005:103:1201-1209
Choi D, Lim HK, Rhim H, et al. Percutaneous

radiofrequency  ablation for  early-stage
hepatocellular carcinoma as a first-line
treatment. long-term results and prognostic

factors in a large single-institution series. Eur
Radiol 2007:17:684-692

T, Kurokawa F, Shirahashi H,
Kusano N, Hironaka K, Okita K. Percutaneous

Yamasaki

radiofrequency ablation therapy for patients
with hepatocellular carcinoma during occlusion
of hepatic blood flow: Comparison with standard
percutaneous radiofrequency ablation therapy.
Cancer 2002:95:2353-2360

Chang CK, Hendy MP, Smith JM, Recht MH,
Welling RE. Radiofrequency ablation of the
porcine liver with complete hepatic vascular
occlusion. Ann Surg Oncol 2002:9:594-598

de Baére T, Risse O, Kuoch V, et al. Adverse
events during radiofrequency treatment of 582
hepatic tumors. AJR Am J Roentgenol

2003:181:695-700

Komorizono Y, Oketani M, Sako K, et al. Risk

factors for local recurrence of small
hepatocellular carcinoma tumors after a single
session, single application of percutaneous

radiofrequency ablation. Cancer

2003:97:1263-1262

Kim YJ, Raman SS, Yu NC, Busuttil RW, Tong
M, Lu DS.
hepatocellular carcinoma: can subcapsular
tumors be safely ablated? AJR Am J Roentgenol
2008:190:1029-1034

Radiofrequency ablation of

Cho YK, Rhim H, Ahn YS, Kim MY, Lim HK.
Percutaneous radiofrequency ablation therapy of
using  multitined

hepatocellular  carcinoma

30.

31.

32.

33.

34.

35.

36.

37.

38.

expandable electrodes: comparison of
subcapsular and nonsubcapsular tumors. AJR Am

J Roentgenol 2006:186(5 Suppl):S269-S274

Kim YS, Rhim H, Cho OK, Koh BH, Kim Y.

Intrahepatic recurrence after percutaneous

radiofrequency  ablation of  hepatocellular
carcinoma. analysis of the pattern and risk

factors. Eur J Radiol 2006:59:432-441

Sasaki A, Kai S, Iwashita Y, Hirano S, Ohta M,
Kitano S. distribution
indication for locoregional therapy in small

Microsatellite and

hepatocellular carcinoma. Cancer

2005:103:299-306

Cho YK, Kim JK, Kim MY, Rhim H, Han JK.
Systematic review of randomized trials for
treated with

hepatocellular carcinoma

percutaneous ablation therapies. Hepatology

2009:49:453-459

Chen MS, Li JQ, Zheng Y, et al. A prospective
randomized trial comparing percutaneous local
ablative therapy and partial hepatectomy for
Ann Surg

small hepatocellular carcinoma.

2006:243:321-328

Hong SN, Lee SY, Choi MS, et al. Comparing
the outcomes of radiofrequency ablation and
surgery in patients with a single small
hepatocellular carcinoma and well-preserved
Clin

hepatic  function. J Gastroenterol

2005:39:247-252

Lupo L, Panzera P, Giannelli G, Memeo M,
Gentile A, Memeo V. Single hepatocellular
carcinoma ranging from 3 to 5 cm:
radiofrequency ablation or resection? HPB

(Oxford) 2007:9:429-434

Abu-Hilal M, Primrose JN, Casaril A, McPhail
MJ, Pearce NW, Nicoli N. Surgical resection
versus radiofrequency ablation in the treatment
of small unifocal hepatocellular carcinoma. J
Gastrointest Surg 2008:12:1521-1526

Cheng BQ, Jia CQ, Liu
Chemoembolization

CT, et al
with
with
hepatocellular carcinoma larger than 3 cm: a
JAMA

combined

radiofrequency ablation for patients

randomized controlled trial.

2008:299:1669-1677

de Baere T, Risse O, Kuoch V, et al. Adverse
events during radiofrequency treatment of 582



39.

40.

41.

42.

43.

44.

45.

hepatic tumors. AJR Am J Roentgenol
2003:181:695-700

Berber E, Siperstein A. Local recurrence after
laparoscopic radiofrequency ablation of liver
tumors: an analysis of 1032 tumors. Ann Surg
Oncol 2008:15:2757-2764

Sartori S, Tombesi P, Macario F, et al.
Subcapsular  liver  tumors treated with
percutaneous  radiofrequency  ablation: a
prospective comparison with nonsubcapsular
liver tumors for safety and effectiveness.
Radiology 2008:248:670-679

Stigliano R, Marelli L, Yu D, Davies N, Patch
D, Burroughs AK. Seeding following
percutaneous  diagnostic and  therapeutic
approached for hepatocellular carcinoma. What
is the risk and the outcome? Seeding risk for
percutaneous approach of HCC. Cancer
Treatment Reviews 2007:33:437-447

Livraghi T, Lazzaroni S, Meloni F, Solbiati L.
Risk of tumour seeding after percutaneous
radiofrequency ablation for hepatocellular
carcinoma. Br J Surg 2005:92:856 - 858

Llovet JM, Vilana R, Br1 C, et al. Barcelona
Clinic Liver Cancer (BCLC) Group. Increased
risk of tumor seeding after percutaneous
radiofrequency ablation for single hepatocellular
carcinoma. Hepatology 2001:33:1124-1129

Jaskolka JD, Asch MR, Kachura JR, et al. Needle
tract seeding after radiofrequency ablation of
hepatic  tumors. J Vasc Interv  Radiol
2005:16:485-491

Rhim H, Lim HK, Kim YS, Choi D, Lee WIJ.
Radiofrequency ablation of hepatic tumors:

lessons learned from 3000 procedures. J
Gastroenterol Hepatol 2008:23:1492-1500

13 °



£0] 50% ol Ry=3 Y3 (2 3, 10, 11), A7

NGe Y&t FH AAES ML oY &
FEol4 7+ 7)%50] Chid 5 At B2 47 3m
olake] B FH9| Bt B FYEH LA
BAER AEA F{F A7t A g

(14-16). 47 3cm ol3ke] 1 - 2708 AAE 744
5 7699 HZPRAE OIHOE & A9 2

AFoA 7 7ol BEET AL Zel7t 9=

| ATE AEFo] ohd £
WES /)FOR RE AYE AU 9,
% 270 AEE AR Aol7t T 8
75 AEES 7] 46%S) 81.8% = & Aol 7t 9l
Atk Wb, ok SAE AZE Welslds BE
a0 o e AgH frATe Gelsolor s,
%

o Aol Ho} Y= 55T A YL e
HES 233 fv} AREEE, 1 olfE 233
2 ogrgo] 2 ol AL AL AN A
slok a7] Wolch olgko] FoF uhg E0. A
of A Ho| XS HhL Qo] Fow], Foo)
Mg RS BORE ¢S Y PFOT TS BT

AH9-A o Ere-S

A A FZ HolH

(r+05)32.2 ALt = =, VE n 2 ZEAEHE
&

eko] ok r& 2] WA (), 055 £F F9)
23S 271402 FAAN7)E bl R9F wEY)
A3 dal Fth ol BeF UL Foe] A7)k &
Aol wet of 2] 2 o] AgE § 9len, I
FYol 1-631714 A3 7hssie) 3 FAES 3
@ B2y S S 5 glon g2y NEE FE

of
Hd
a)

bt 7o guEe =

ol

3. X} Az
(Microwave Coagulation Therapy,
Microwave ablation; MWA)
ZOAZHE A7) 9E o] &te] ZF o &

NIAE ehe 2 2tz Aelxz e e

s} Atele] ARG Fhstel B BAE FYAA
B $AS0 PHHAS o ghel 2L AN
Zelatye @ Repo s 471 QEE 2o
EOEERECE EE e S EEEE RPN
e e 29 292 ° S AD 28
Tk Wolth, £4 71719 A% A2 257t S
she B3o] Jglont A2 Aw s)EE uFs
A EAY 152 A27t R AT

95 2AYE G AR AEE Bstol
ML B4 P9 B 9T Blo] ofy @ Ak
Utk TFEA RS WL AT FYH A7 B
o % @ Qo uFs G Ash FAAY Fe
20 B wAE A%E wATHIS, 19). ey HA
e AEE L) BAAE 8 Y= AES
7] Zeksteh Lelu, 2om olshe] 2 E3el o)
sfo] TETDA G MI5F P B WL 7]

¢4 AT F2 F NEE 19 B4 2y

4, ¥o]x AZH (Laser Ablation)
GolA A2ZHLE Nd-YAG do|AE o]
Lo oA HAE Uty A &
A

Foe pasls Fa ABolth 33 4

[t ofo
ol

o i
RN "E“ Rl

o -z afl X

%o 0

a Y
E: L
e )
i o
N o
T2
- rir _Qp
g =
5 lo x
o fu At
ok N
o =gy
=l
ofN !
o ‘\ﬂ’ N
O ¥Q r~
g = o
o
£ & R
ERg
> ot
o ey
o Rk & iy =
.

e El

¢
0
o
fu
=
N
K=

15 °



16

2009t CHBIQIE{HIME 2o|et3|X| HMi16S

Agell wis) oA A8 TF H7e 25em ol
sto]HA] Child Pugh class Al 3kztoll disfiA= A
3l

& "M H Eesitte F40] 7hssith

5. 35427 (Cryoablation)
YEAZEE o= Ao H7o] wjg- AA N
oo 2 2ol 4 AFHORE FHS 95
40~-50°CE Y5 AAA A7) A ZHo|th F
ol o} 2L 7t Al AHo] Y QWA o)A KT X3
ol AYdEE e A7l AA Fraste] AFIEXA
29 $AHE WAoo A9d A=st bsa A
(22). AFHGAE9} Bl Al A F =F CTY MR
Ao (ice bal) & AS GA BUH & 5 glo
|

A3, @7 e WEe SA6 A2

WU

2 29 ol FHSel A 7ol
I A o2 Eoh A EHe] ARE AT A7t
THE Ao o}y AEF e AR | A7t
o]

AA o

6. ONIEAIFYE
(Acetic acid injection therapy)
O EAFEY &L da2F Y& FAHA 7H
A E ool o EAFS FAste] £ IAE FE5}

o YFolth OPEAS A HE)

L)

9
[ o% l~>>4
= fr =
OI'N i\ m‘b‘
°F
=
Eey
2
RO
¥
rr 2
o
d o
=2
o B
o

ol
=
£

3@ H oo o rfr

[

S

rO :10 4
Ach
ot
pory
o
frtt
12
S
2
%9
=

%a il
=
o
ol
1o
ofN
)
=
=
ol
oz
B
lo mo
0

A O R oem o4} EFE TFTANE
7} oeE el He 1 AEE) H S5t
Z0] B3l7) g8l A ot EarF A%t E A A
2 AZtEH, @A 2om o]l tis)
At AEES Hole Ao

_<'_>r_
23S ¢ v vk IFatd A g ok vl Ao

1o
=
)
U At
ir
pou)
o

= e AdE AEE T S BF 459
AOE B HAJTH4), ZE2H &, olA7tA & o}

SEREDEN e EE IS o) 2
o ThE Fa A2 HLse] TR YL
2 9 83 AR ZAE 9E 208 A4
Atk

(High Intensity Focused
Ultrasound; HIFU)

IAE A& ZSYAFEE ALY 229E O
Aol JFAIA 249 255 oA TS 2R3}
= A 2AEE ERVIR YIS Ko FolE
S A frARgE Aol YRt o2 Zek Ao
ol &E = e 1 YA 7} Hol 1A fr3f 5t
A o, A0 ' AMSHE 2avi 2 3
9 259E &2 990 JFAE A5 24 o
o] 7b5d €5 WA Al T Ut} o] AlEe] M
Z A HIRFAR] AR olghs Aoln, A
AP AL Ag2E] A5 Bol o)=L e
H, Az ®E I A8 95 Wl 7t Aok

IAERAEZSHA T B3 ATLE THH
o2 A5 v A7 g Aok thS5A 8
™ (conservative supportive care) <} H] w3k |

to r2

=
N

Sz Wl Aol BA7 glel ol A2

YETH25). B, Wu S 298 A
sulsheba g te) Yol 45y ster

A% 95 ATPET T AZSNN SASTGT B

THAOL o] AF oAl L Wz Aol BRI
ps

N o
i)
t
rr
vl
rl
4
fe b
i’l
Frit

E A
iy

fr 2 d

QN

THAE Alle $F 2719 1 Ao

2 A 7k A7l o] dH AL STk AR

[e] = ]
o

] A AP B AR FE o]§HE ol

N,



s
fui
£
N
il
2
=
i
-+
M
rot
N,
iy
2
i
)
tilo
9,
HoHu R B
Rl oo 1Y

N
—_

= &

1. Lencioni RA, Allgaier HP, Cioni D, et al. Small
hepatocellular carcinoma in cirrhosis: randomized
comparison of radio-frequency thermal ablation
versus percutaneous ethanol injection. Radiology
2003:228:235-240

2. Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC.

Radiofrequency ablation improves prognosis
compared with ethanol injection for hepatocellular
carcinoma < or =4

2004:127:1714-1723

cm. Gastroenterology

3. Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC.

Randomised controlled trial comparing

percutaneous radiofrequency thermal ablation,
percutaneous ethanol injection, and percutaneous
acid

acetic injection to treat hepatocellular

carcinoma of 3cm or less. Gut

2005:54:1151-1156

4. Shiina S, Teratani T, Obi S, et al. A randomized
controlled trial of radiofrequency ablation with
ethanol for small

injection hepatocellular

carcinoma. Gastroenterology 2005:129:122-130

F, Veltri A, Carucci P, et al.
Radiofrequency ablation versus ethanol injection

5. Brunello

for early hepatocellular carcinoma: A randomized
controlled trial. Scand J
2008:43:727-735

Gastroenterol

6. Livraghi T, Bolondi L, Lazzaroni S,
Percutaneous ethanol injection in the treatment of

et al.

hepatocellular carcinoma in cirrhosis: A study on
207 patients. Cancer 1992:69:925-929

7. Vilana R, Bruix J, Bru C, Ayuso C, Sole M, Rodes
J. Tumor size determines the efficacy of
percutaneous ethanol injection for the treatment

10.

11.

12.

13.

14.

10.

16.

17.

of small hepatocellular carcinoma. Hepatology
1992:16:353-357

Okada S. Local ablation therapy for hepatocellular
carcinoma. Semin Liver Dis 1999:19:323-328

Ishii H, Okada S, Nose H, et al. Local recurrence
of hepatocellular carcinoma after percutaneous
ethanol injection. Cancer 1996:77:1792-1796

Arii S, Yamaoka Y, Futagawa S, et al. The Liver
Cancer Study Group of Japan. Results of surgical
and nonsurgical treatment for small-sized
hepatocellular carcinomas: a retrospective and
Hepatology

nationwide survey in Japan.

2000:32:1224-1229

Ebara M, Okabe S, Kita K, et al. Percutaneous

ethanol injection for small hepatocellular

carcinoma. therapeutic efficacy based on

20-year observation. J Hepatol

2005:43:458-464

Tateishi R, Shiina S, Teratani T,
Percutaneous

et al.

radiofrequency  ablation for
hepatocellular carcinoma: An analysis of 1000

cases. Cancer 2005:103:1201-1209
Choi D, Lim HK, Rhim H, et al. Percutaneous

radiofrequency  ablation for  early-stage
hepatocellular carcinoma as a first-line
treatment. long-term results and prognostic

factors in a large single-institution series. Eur
Radiol 2007:17:684-692

Huang GT, Lee PH, Tsang YM,
Percutaneous ethanol injection versus surgical
the
hepatocellular carcinoma. a prospective study.
Ann Surg 2005:242:36-42

et al.

resection  for treatment of  small

Gournay J, Tchuenbou J, Richou C, et al.
Percutaneous ethanol injection vs. resection in
with
carcinoma: a retrospective case-control study

patients small single hepatocellular
with cost analysis. Aliment Pharmacol Ther

2002:16:1529-1538

Daniele B, De Sio I, Izzo F, et al. Hepatic
resection and percutaneous ethanol injection as
treatments of small hepatocellular carcinoma: a
Cancer of the Liver Italian Program (CLIP 08)
retrospective  case-control study. J Clin

Gastroenterol 2003:36:63-67

Shibata T, Iimuro Y, Yamamoto Y, et al. Small

hepatocellular  carcinoma:  Comparison of

17 ¢



°18

2009t CHBIQIE{HIME 2o|et3|X| HMi16S

18.

19.

20.

21.

22.

23.

24.

25.

26.

ablation and percutaneous

Radiology

radio-frequency
microwave coagulation therapy.

2002:223:331-337

Ohmoto K, Yoshioka N, Tomiyama Y, Kuboki
M, Yamamoto S. Comparison of therapeutic
effects between radiofrequency ablation and
percutaneous microwave coagulation therapy for
small hepatocellular carcinomas. J Gastroenterol
Hepatol 2009:24:223-227

Lu MD, Xu HX, Xie XY, et al. Percutaneous
microwave and radiofrequency ablation for
carcinoma:. a retrospective
comparative study. J

2005:40:1054 - 1060

hepatocellular
Gastroenterol

Ferrari RS, Megliola A, Scorzelli A, et al.
Treatment of small HCC through radiofrequency
ablation and laser ablation. Comparison of
techniques and long-term results. Radiol Med
2007;112:377 - 393

Pacella CM, Bizzarri G, Francica G, et al.
Analysis of factors predicting survival in patients
with hepatocellular carcinoma carcinoma treated
with percutaneous laser ablation. Journal of
Hepatology 2006:44:902 - 909

Orlacchio A, Bazzocchi G, Pastorelli D, et al.
Percutaneous cryoablation of small hepatocellular
carcinoma with US guidance and CT monitoring:
initial experience. Cardiovasc Intervent Radiol
2008:31:587-594

Tsai WL. Cheng JS, Lai kh, et al. Clinical trial:

percutaneous  acetic  acid  injection = vs.

percutaneous ethanol injection for small
hepatocellular carcinoma: a long-term follow-up
study. Alimentary Pharmacology and

Therapeutics 2008:28:304 - 311

Ohnishi K, Yoshioka H, Itoh S, Fujiwara K.

Prospective randomized controlled trial
comparing percutaneous actic acid injection and
injection for small

percutaneous ethanol

hepatocellular carcinoma. Hepatology

1998;27:67-72

Li YY, Sha WH, Zhou YJ, Qiang Nie YQ. Short
and long term efficacy of high intensity focused
ultrasound therapy for advanced hepatocellular
carcinoma. J Gastroenterol and Hepatol

2006:22:2148-2154
Wu F, Wang ZB, Chen WZ, et al. Advanced

hepatocellular carcinoma: Treatment with
high-intensity focused ultrasound ablation
combined with transcatheter arterial

embolization. Radiology 2005:235:659-667



K|0
0lo

At #2|

E]

Kio

2

<]

4cm O]

goHx|= =5 AL

b

5|
er

=of| <

b

=
=

o|2ztel ot

P

S

34 o

<0
Y
o
ol

bEOlLHR|Z =5

S

Atztel oo <

2o FA

THeix

S

4712 doix|=

Al
o

4

Tl

Kl
4

|

2i|0[ A

HIAF

K

ok

0

K
By
X

woll

MO ELFA =

PENTI

&t

=1} ORI E

Lof|Hx|of ofst

o=

19



=3

HOIE| M F &olstE|X| A6

20094 Che

=

Ato|st3|X| H[16

QUE{HIMS

<y

20094 g

Transarterial Chemoembolization of Hepatocellular Carcinoma

LAE

J)

]_

(hepatocellular carcinoma, ©]

=
o

o)
=

B

o Al A

Figids

o 2 =4 AV Bk

TACE7} thZel vl A&

0|
TR
™

o

T
H

B
H
)

oF
Wy

X
"’
X

ik
-

o] ofv] Aol YA}

SAtol| A

9] Ao,

N

H7F AT EH AT 7).

=3

3l

NI
<0

—

}

TACE¢] ¢

I

o|J
s

=

Feh(2). o

S

AR 23k B2 30% vielo] B3
threl 719k BA7E 248 AR} of

file)

Mo
mjp

X
N
i

I

)

Ale) ek Zheke] A

=
=

oA A A7

“

g8, 9).

Nez 49

A7

< (transarterial chemoembolization,

A

%

g e

ZTZEF w
T2 Ao & ATk, 9).

FAA

&
!

(3) A=

=z
T

ﬁo

EENDE EETERIE P

S %o
—r’é‘o]:

OF BT # qdtk TIFHOEE A

Al S
o

3

3|

of

N

o}

3

SEE AT Fed Ay ol

]

ol 2714 R

F

5

ZAlo Bz}

=
=

518 7A} &3}

* 20



oF

Al
I

=
T

plo

B

ol

#-gZollAl ZuE uke} o] Child-Pugh #/ C

FAZ

5
T

e 7HE F2

o
717ko] 27-4HEE o

ez

=

=

o] ohd =z}
9 (main portal vein) &l @F/7F FA =W 7ke] A

o

IHHBEE 7EHoE TACEE 234 279 #

¥71%5 0] B s o] 913 (Child-Pugh #

o=
[e)
=]

s

ot

mo

i

7t

k<)
pul

e}, A

bl w2 Eelsof

H
gl

s A1)

o) Aeiet B71E F2 CTU MRI A4S &

! ©

Sl
Child-Pugh ##/&

& o

$e17h 9

_o/]

TACEY 712 JAA gt} I8y
77+ 59542 B E AT

ol A
Hd)ol HIA R (26-3.0709) B} 2-2570d =<

=
T

-

o - | H(10), TACE ¥ 7 %3

o] A

25-30%, T4 A

(5.0-5.1

rh
n

TACE #

L=
L

B
B

al

3k

e

(11, 12).

TH(150-300 mi/h, 2Y 2]

oh(5, 11). I3k,

o]
A

]_

ARoIAY 1 W97 7

Ko
oj

TACE

-

T

o] Qle wjol

pul

ko]

80

x

-

tjnd
=

(A=

°] Child-Pugh
Z TACE® =712 9AAAY

L

o

247

=K
=
Ho
ﬂ.o
oF
_Zrl
o
=
Ho
~o
!

Y

o
g
o}
=
Ho
~

o}, CTy MRIelA]

I3 A

Ho 7o
~ o

¢

H %

"
n
)
N
BN

—_—

e Fale] v 79-(¢3.0 mg/dh)ol

thH(14). 213} Child-Pugh

%

A
sl

H

k=)
5 Colld TACE®S 4

=
=

TACE

w7

1;‘_(}

xR

°|

—_

3t 29

i1
o]

[¢]
a

QX

o

Aol )

=
=1

& &l

=0

tH(17).

1

3
“

o

3y
T 1o 2-3F HA

= A

b UmE g o]5 3kl

17 912

<
T

<l

[s)

%}Z.

=
=

Hl 38% BE=E

9

s

Al TACE®] &%
(15). 78] Ael7k = - 7+e] Heol7} o #-9]

29 iz A= ¥ed vk 8led Child-Pugh

=
-

of

AA7E ohehd TACES A=

3l

7‘_:‘3_X

o

Al

21

} &7}

A
[e}

]

P HE A Al B8 g

Il

A

o



© 22

FRHL PAGE A Z0E ddA Aot
(18-20)

FAY FEEE dEE JAk A

A7t 83 o) A EWE TACE AHEE o} ko

o

v Zkzke] Bdo] thE X Ztvhtt YARE A7)
22k TACES 7P A3 47 4L /A=
T27)E gtk drHo R HEue) Bk 27
A Mo Yol G52 Z3 3ke] g oAlshs
olFo] A& Ao AzkEy Aekel BEAY ofF
e B FAZA AANINE A BRE B
£ 288 4 9o} TACES] AHHAE gt
( 7t Vg &3 A EE AR 2

DN
=
2
Au)
r
[
rld
R

A AT 22).

(4) 2lZI2E (lipiodol)

23] & (iodized oil: Guerbet Laboratories,
Roissy, France) & @& P& AT {4
ZGAZA 1980t Zyte] o= HEA| ZA] 2] 7]
ol GEAHA TACES d&] AHEEA =HAL F
o] A7)l wek 2-25cc AEE AREETH?23). 29
= Hedol FALSHE T4 A= BYeE

pZs
A Ty AZ7)F QI 2ok Ao 9t

of

o
O

o o

24
fy o
G =
N, o
Ir
T %
Nk
35
oo
T e
o W
=

o
2
2

A :2
R

ol

N
i)
Y o

0130 :‘o
2
o
0%
)
o
a2
o
-

ol oo ol = ook o ofN
off mo %
bt o)

o2
2,

(water-in-oil) @] S JA S
@ 95 25 ft

= jEs

oll o

- R
A FEATT FF 24 WA B A8 BEH

<H 71938k dgtel 2E2] 55 o] &% AHEs
2ol Al Ao kAo R TP e AL
2 gEA A5, 26). B9 Ul FHE s
Y- A2S T T FHY T =ed
4 2121 Miyayama 5 (19)2 &9 29
2ho] BSTE T¢Y w4 ALEC] WUty By
sttt

(5) A

Doxorubicin, epirubicin, mitomycin, 5-fluorouracil,
cisplatin, SMANCS(styrene maleic acid neocarzinostatin)
5o YA S 231255 EFske] TACE AHE
3=t doxorubicin (10-70 mg) # cisplatin (10-120
mg)ol 7V £3] ALGHT YA e AR

£ 13 oba BZ8HEA) o} B4 AE WA,

AT, 25 L7 5= $F 27 Fol &9

(1) 8438

A AEA S18)9] Aeke] WE A5 TACE
o 7144 HTES 95%°ItHE). Telut Eokel
7t FHAAG WEH N FOB Ve
o WEE ol B 17153 AR FHE
5< 3esle] 14 FHS AGSAY A7 1AL
32 el A& HER 154 4 NES
4gse RS 4AHOE 44 ¢

(2) TACEQ| UAN =
TACET %4 §49] 50-100%1A4 HALE F2
sh=Fl WHO 71522 Ffo] Weg& oF 15-61%

i

Z 70-80%2] SA47} Foke] Atz ols) Apwan

2 TACES} AE& A 7o A# #A = 73

iz A& T8 7HE 2 e g sdoh EAETh
[e)

S s Y2 E & Liovet 5(5) ¢ A 93



doxorubicin®] 23 E g} Al AEX
o] &%t TACE A &3 o] 1d 2 249 A
EE2 247} 82% W 63%, 63% WY 21%=E 2n) =
zkol g B (p=0.009), FAAZ cisplatine AHE-
& Lo 5(5)9 dAFelME 1'd B 2 AE&o] 247
57% W 32%, 31% ™ 11%2 TACEZA 21| 9l
= AEEY T7HE EATHp=0002). =3 o] A
3

=

N 2

T2 ojde) F29 i x AFE £33 e B4
ANME TACER9] 21d AE&0] thzztel Hls) 9
o & ApolE Kol B A h LAk, 0.53-0.54,
p €0.05) (4, 7). ©]¢F & AT E Sl HA 75

B
w2, TACEE A8 g 85108 lA 1, 3,5 7'd A
&= 27t 82%, 41%, 26%, 16%°1A3L(33),
TACE § A&&3 3 72 A2
pzs

5 B 2] 2 A% B 2

3 HA 7hee kol A Al e TACES A&
A, 4em ©)3}+2] 7Htoll A MEE TACEZS
953 AES L 53%E BIHATHE).
A AA 7} 7158 3t A 12+ TACE Al
A&7 TACE X EE v|we =fulo] A4

AT Aol wEw UICC T1, T2 719 7
e AEE0] TACEZRT ou] A =
U, T3 B71ol A e F 7kl vst S

Aok &S TL T2 B719 73-9% TACES 232
Eo| s AAH Aol Fet v A

&S HATH35). 2B RE, $54 AA7) 7158
He® 3t Fes ARSAY 7 A8 A
of TACEE Adste <=3 Hls=st AEE

[e]
o
7Ng = 3le Zos Btk

ro
of

oX,
o
fil

>,

¢

fE oo
o,
)y oX

5

o

E o

fol

R T
1oy

2O g9 250 ASHE A%, Buo] =B
A%, Bk B B, ol 4o g $% 3ol
Y= A%, WHEA AR BEYo] U A 5
32 1A 8900l g ATl AF WA, o
2 A& A 8E 2ALE B9 olst 2 714 20l
B2 Ao} Bk A EFOE BB T
SE S 2 MEY BROR FEol} 4 B
gol Fel7bA Qs Felshor ik

Mg EF PHFS AT ZFZOE TACE A

=]

) 2R 714 77150 LA
U, o) ual A%, 18] A G I eE
& AT AS Sol Wl A% 42 1A
HIEE golo) weh gehd 4 glo} 0%-486%% o
a7l W TR BAAE A 55
# 3% REe] SR vt Y HRAOE A
BT 5 ATH). ek A7) 918 29lo] Yt 4
$oli= TACES A94 02 At Aol neky
stk

o] 9l TACE % FWZS 9ddl, 15% &
£ 92 So] Qw A& 10% olulel MEE
BRTHR). BYY TS W A B FAS F
s 3125 Aetelo] FYu AL wg FHo] 9
A% WA R ASE Rl Ay
A Wl go =

a | 3
Slal ol Ao HEA F43 ol JAA 1Yol
Qoluy] 41 A% Susch e 9EE @
£ gl $4 2 BE £4L 05%-2%)
MIEE s B 23 9E Aol H 214
Q 7Rl SltHa). A7 Bde] 4%y oz
R A% 99, AL 23 5 A 999 P
Zo] 47 % 90w 2503009 B4 A AR 917
2 2P o390 NED HIHAT 9 Fo
SIEHE wolsh 28 QAL Ak AS FolE

23 °



=3

HOIE| M F &olstE|X| A6

20094 Che

| 1| Thresholds for Major Complications of Transarterial Chemoembolization (8)
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Reported Rate (%)

Specific Major Complication

2.3
<1

Liver failure

Abscess with functional sphincter of Oddi

25
10

25
4.6

<1

Abscess with biliary-enteric anastomosis / biliary stent / sphincterotomy

Postembolization syndrome requiring extended stay or readmission

Surgical cholecystitis

<1

Biloma requiring percutaneous drainage

<1

Pulmonary arterial oil embolus

<1

Gastrointestinal hemorrhage / ulceration

<1

latrogenic dissection preventing treatment

Death within 30 days
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Canada)®}  resin-based

Kanata, Ontario,

| Table 1| Yttrium—90 microsphere products characteristics

Microsphere o o
product Yttrium-90 characteristics
B ,
Cross oo, Mean material (g/ni)

T(1h/)2 sect|o (keV) tissue

(barn) range
(mm)

TheraSphere ¢/ 13 2280 39 Glass 33

®
(MDS
Nordion Inc.) %%9
SIR-Spheres® Resin 16

(SIRTeX Ltd.)

Thermal neutron cross section of yttrium-89
®Calculated values

Matrix Density Diameter Administered Administered Standard Activity per

(um) amount of  number of dose microsphere

pa(r;iges particles (MBa) (Ba)
2510 110b 4,000,000 5000  1,250b-2,500
3210 1,370b 50,000,000 3,000 50b



SIR-Spheres(SIRTeX Medical Ltd., Sydney, New
South Wales, Australia) ©]tt. TheraSphere= 7+

xotol  WRAMAAIFES  FEoly 7ROl A 9
neoadjuvanat XFo| oS W AEjo] i

SIR-Spherest= flloxuridine & ©]83} intraarterial
infusion X &9] adjuvant X/ 5= hepatic metastatic
colorectal cancerell thal &<Ql& W Aejo|tt,

Al 7% HhALA 9Fo] SIR-Spheres?} TheraSphere
Hoh A7) diiol ¢ vial T B B 759 particle
o] IL3tY FYHE particle?] sizex SIR-Spheres
7} TheraSphere ¥.t} At} whzbA SIR-Spheres”}
TheraSphere Xt} embolic effect”} ©f A YEY
2 postembolization syndrome©] © o] 2 sl=
A2 A Atk FYHe A RS
TheraSphere’} SIR-Spheres®.th 50%
(Table 1).
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| Table 2 | Tumor responses and median survivals after 90Y—RE in HCC

Results
b Tumor response on CT Median survival (months)
um
Study er o Responsg ‘
measure rom
RECS CR PR SD AR PD ] g
Performed at (months diagnosis From 90Y-RE
in post Ta (%) (%) (%) (%) (%) (orreoccurrence)
90Y-RE)
Resin microspheres
Lau et al. (1994) 18 18 2 - 0 44 44 89 11 NR 7.1
Lau et al. (1994) 71 7 2 - 0 27 6 92 8 9.4 (range AR
1.8-46.4)
Lim et al. (2005) 5 4 2 Yes 0 25 50 7B 25 NR NR
Sangro et al. (2006) 24 21 2 - NS NS NS 88 12 NR 7.1 (65%
Cl 2.1-12)
Jakobs et al. (2007) 5 5 2-3 Yes 0 NS NS 100 O NR NR
(Glass microsheres
Houle et al. (1989) 7 7 NR - 0 0 29 29 T NR NR
Andrews et al. (1994) 1 1 2 - 0 0 0 0 100 NR NR
Dancey et al. (2000) 22 19 2-3 - 5 16 58 19 2 NR 12 (range 2-42)
Carr et al. (2004) 65 65 3 - 328 40 10N Okuda | 12 NR
(95% Cl 2-42)
Okuda I 10
(95% Cl 6-20)
Geschwind et al. (2004) 100 NR NR NR NR NR NR NR NR NR Okuda | 21.0
Okuda 1l 1.0
Liu et al. (2004) 11 11 1-15 - 9 72 0 8 18 NR NR
Salem et al. (2005) 43 43 Varying - NS NS NS 79 21 Okuda | 24 NR
(95% Cl 18-28)
Okuda Il 12
(95% ClI 9-17)
Kulik et al. (2006) 3H 34 6(08-16) - NS NS NS 8 12 NR NR
Sato et al. (2006) 19 19 501514) - NS NS NS 79 21 NR NR

CR complete response, PR partial response, SD stable disease, AR any response( =CR+PR+SD), PD progressive disease, NR not reported,
NS not specified
®Response measured and presented according to RECIST criteria

TheraSphere(glass microsphere) & 29-88%°]|H TheraSphered] A= 0% T},
SIR-Spheres(resin-based)+=  75-100%©]t}H(Table o] A AFEolA BHIdH= Yitrium-90 252 A

2). EA18t2 © 2 &= SIR-Spheres’} Y&l colorectal Z&S B Median survivale X5 Al 71802
liver metastasis& 2 2, TheraSpherex= HCC& 71-2104, 7+ A 7102 9424719 A=A

FDAC = Ad: B3t AAZE HCCX] o}, AA7HA] ALk st TACE 5 o A8
Fof o] SIR-spheres7} f-¢]3tA TheraSphere & W] vl At glom AA7HA 9] single arm
o o =& response rateE HATHP=0.02). ATES AEE A 7159 TACE 23¢ 5
Complete response rate= F A A EF ¢ SrolA gk ztol& HolA] 9 ok 13U, single arm A+
SIR- Spheredl A= 0-9%¢ CR rate® HE{I A3 e 7 AL TACE 5 71 X g 3o A&
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Chemoembolization of HCC with Drug-Eluting Beads (DEB)

AMIciste o|ntrist FHato|stat
o=

1. DEB9 7ji¢ 2. AYd s=4Y

k=Y E2™ (polymer) 7} oW d oFF L= o AP TEAA(E7 VX2 1H5d 2d)
g5 22 A% 5, Aok A SR R 4 Hong 5(3)= ZHeH 2 A S FUT &
A A A &EH 07 2d WEHA = dolth (Doxorubicin IA chemoinfusion)®l ¥]3]A] DEB +
(1). o]l ekaits Al2" 2, 3, e idE ol |4 FEeH o Ao R FEH = FUA
A oAl s FoFll a1 Aolojof 5, & FEE 2N AL 9 FEW vEE =2 Ae
A, Aol SFEFTE A aH, AA, St W2 AARA wAl T S sk
FElE AL AHH R Aojd ¢ Jlojof  Z-%(bland embolization) = F2 F¥ o H] I AL
stef, UlA, eFzoll et T4 =& AIZke] Sws A W3H(nonnecrotic changes)’7t F2 HAAI,
o, TR, ALl o 2o ofEiEe] Hast ¥ DEB wollAde FEAT IArY wsh(severe
ZA AAE4E Hast Al o 3lojof drk b9k pannecrotic changes) & Bt HilkE JUTH(4).
= T2 T YU THe WOHE S250E Ik
e TaElA o]l e & 5 ATH2). 3. WIAE

ek FAMAAREAMN] DEBE 974 1) 2FS38HE(pharmacokinetics) Zutt HAIEA(5)

N2 2R = =
(permanent) 27 E 4 (embolic material) % sFuH<l =RAR MO Ao vl B AR H o]
7% (spherical) o] F71 W2 AR 5 U= W4T Mz 7129 g9 =9 39Al (doxorubicin) & &
(microsphere) ol 3+HA| & A2s}o] (loading) 7HY 3hate] Alslabs A= slsh [ (TACE) o=
YFeHl FUF=H, Aot oAl FAA o PER W A= BaE] AL AOE HY
o] A3 A&H WEHA sk, FAZE Aoz 9tk ek FESA prifilec] A DEB 94 <&
27| frEHe AE UAEY AA5AS #HA48) 5 AR A AFS B OB FEATY 7|E Y
AL TG AN A TS AUghE G o) armo) zamzo] B AAEE W 7|Z9)
1

A ALEHAHE). TACE #& 23] 7PAzH(variablity) 7+ 23 %

3 gaste] AXNAE WolA 2 At thE A3
2 HQloRH Holx FBAYS] el & Nt
adaeln 2o Aow wudth
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F 29| A LE Poon 5(6)°] A4E Al 1/2
AlZ el A, doxorubicin®] &% 150mg & 274
G, AANAEY FotA] == yolom AAE
3 UEhA] 82 2122 B skgtt Child-Pugh
3 /gt 7kt Tl 3+3(1-15), 7 sk
7HE 2 et EL71‘C 76+4.8(25-22) cm, 7}t A}
El 10.0+5.8(2.5-23) cmell A, 23] <]
£ Al “ZB w2289 ke Y A EE
ol A modified RECIST criteria® ¥ £ 5 a7
+ complete response 14.3%, partial response 28.6%,
stable disease 10.7%, progressive disease 46.4% =
HYEA Valeras(5)2 279 Child-Pugh
A(27), Okuda 1/11(26/1), BCLC stage B(27) &=}
N A (median F2 717k 276 MY), A48 a3
+ modified RECIST criteria®] WZw complete
response 0%, partial response 44.4%, stable disease
25.9%, progressive disease 18.5%, not applicable
11.1%= Histaon, 172 AEES
92.5%/889% = X1,

AA7ZHA 7P B SAHE2R) & HFeE g ¢
&AM
response + partial response according to EASL
criteria) &= 970 Y 54 F&F A 80.7% = HILH U
oH(7).

objective response rate(complete

o
s
f
fd
s
e
%
o
nTsI
oX
o
ok
01)1
o
fu
o
y ool I

(liver abscess) Ol‘Jr e (Cholecyst1tls) ORIk
4 =0 3274 % AEZ RIFHYTHG, 7).
AGEL 0—37%% RIHYT, FE 70k ukag
A7} AbEE 7otk

) AlEHH:H
1 vialel 2mLe] beads’} &

37.5mg9] doxorubicin®] loading ¥

)3, 1mL beadsoll
L=, 1 vialel

75mg2] doxorubicing loading®t <& 1, AF&-S 4=

1

&O

l‘ll‘

ZZFS 2 vial, 150 mg® doxorubicin®] Tt

concentration of 37.5 mg/mL beads suspension:

—

maximum dose per patient, 150 mg). Z <A 2+¢]
H & 1:5-1:100.2 S}, whef 7kQte] A7171 #A
A AR 7HE e s o AR SOl s BSEAL &

¥ o] Yol IthH, bland embolizations & =
e ?ﬂ?ﬁﬂr UWI—TL/] —:’-713 *]EXH A 5o upet

o re Lo

N
Pl % & B
- N —
o> HTomd
2 r_& rlO =2
R
2 3
i =
&,10_, :ll, = =
o X -
3 I o
- ¥ vs}
oy Rl it
= N gy T2
o hy H ofo
fo 2 rlo o
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Right internal mammary artery injury after central catheter
insertion in right subclavian vein

HMetiste Jaelstat
2E, Hew, R

s chest pain =438k S FAl AP chest CTA

Central catheter, subclavian vein, internal aortic dissection, pulmonary thromboembolism, 5=

+ pleural effusion 59 A7 HolX] %ok

mammary artery

24X 7F & 32} THA) right chest pain &350,

2A7F & central catheterE removal §. ©]| 3o

A
s d
3k2} A)4:2 © & chest pain 4 3Fe] A3 3} chest
AGIVA= . )
PA/Lateraloll A right hemithorax®l large amount
of fluid collection®] 24 (Fig. 1).
W22

O

Type I DM2.Z follow up%-¢! $H2t= LUQ pain
3} vomiting WAsed WAE BAY. e BA
blood sugar 4402 DKAZE AZ3sFT right
subclavian vein® 2 central catheter& insertion¥t.

Z ©t ™

- - O

Right internal mammary artery injury after

central catheter insertion in right subclavian vein

olo] gt evaluation $138F¢] chest CT Al %k
Right hemithorax9l large amount<] hemothorax
™, right upper lungell Z=% Al
B (Fig. 2).

Right hemithoraxll chest tubing= A3 333,
blood 830cc7} drain =12, WAl Hgb 164
A 10622 7FA3%E o]% 3% 30~40cc? bloody
fluid7} chest tubes

right hemithorax®] hemothoraxt =745 A<

0] O

9} volume loss7}F 42

9] active extravasation©]

23| drain €. chest tubing ¥

1Y = right hemithorax®] chest tubeZ
AAAA removal ¥ Follow upd chest PA°lA right

vd|

Type I DM 22 DKA Fow ofgf| right
subclavian vein®. = central catheterE insertion &
(Fig. 1).

12A17F &, 3LA} chest paine 343192, CK 444,
CK-MB 154, myoglobin 38622 Z7}A7A ¢lo]

NSTEMI Z&t" &9l anticoagulation A]2) S},

hemithorax®] effusion ¢ A=} Z71gt olof tis}
o] thoracentesis A& % Drain catheterE 53
200cc®] bloody fluid(fresh form»50%) 7} vl &5 %)
+. Chest CTellA &&= AT active extravasation
of thale] embolization 22 H.



* 38

2009t CHBIQIE{HIME 2o|et3|X| HMi16S

Aledd 2 A=

Right common femoral arteryS HAHe % 8Fr.
sheath& M43 FEHALE ©]8-314] right internal
mammary artery selection &t BH#HZ9&S A3
3} Right internal mammary artery®] proximal
portion®] branchesoll Al Z% A2 extravasation} 1
310 2 parenchymal staining lesions -2 (Fig. 3).

Parenchymal staining lesion®] &%=+ internal
mammary artery®] distal portion< coils(EMB coil
3mm 2EA)Z gH(Fig.  6-2).

MicrocatheterS ©]-&3}¢] right internal mammary

embolization

artery S selection % coils(Nester coils 3mm S5EA)
£ ©o]83}e extravasationo] #ZE = proximal
portion”7HA] embolization A3 $H(Fig. 4).

Follow up angiogram®lA right internal
mammary arterys £3F 29 A 9] extravasation
Holz] & (Fig. 5).

1Y %, thoracentesis A1¥8 8}, 600cc®] bloody
fluid 7} drain ¥.

2577F follow up chest PASI A right hemithorax

9] fluid collection<> A2} 743t (Fig. 6).

U

Subclavian vein puncturew B3 o] 4
A A sHE @70tk Aleate] el wet thE A
7+ subclavian vein®] puncture®} #HHH FH 59
HYE BAES 03%NA 12%2 ¢ A ol o]
% subclavian vein puncture3}golA A S
internal mammary artery injury= S=EX 5 x4
ol ¥ Fo=Z FA7} thrombocytopeniatt liver
cirrhosis, = malnutritions¢] 7142 g-S 7F 73
T TS A 7hsAdol o ol & 7] fl@l A blind
puncturet} subclavian vein®] 254 ¢l cannulation
Bt} image-guided punctureE sk 2 o] 83}
t} Internal mammary artery injury©ll ™ 3k X] F.o]
el e of4] =9 FolAY dF FEE &3l CT
%3] A &, transcatheter arterial embolization©]
F88 Zoz RIH

o2

to 2 o

1. Hama Y, Kaji T, Fujii M, Kosuda S. Internal
mammary artery injury following subclavian vein
catheterization. Emergency Radiology 2005:11.
170-172

2. Eulmesekian PG, Pérez A, Minces PG, Lobos P,
Moldes J, Garcia Mobnaco R. Internal mammary

artery injury after central venous catheterization.
Pediatr Crit Care Med 2007:8:489-491




Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
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Large amount of fluid collection in right hemithorax.

Large amount of hemothorax with extravasation of contrast media in right hemithorax.

On selective right internal mammary angiogram, parenchymal staining in right upper lobe is noted.
Embolization of right internal mammary artery by coils.

On completion angiogram, there is no parenchymal staining.

Follow up chest radiogram, there is markedly decreased amount of fluid collection in right hemithorax.
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NBCA (glue) M*&

NBCA (glue) embolization for management of subclavian artery branch pseudoaneurysms after
repeated inadvertent arterial puncture during central line insertion

MM AX|E, BEEQ

<

o]
Subclavian artery, central line insertion,

therapeutic embolization

s d
414/ =

=)
ox
B
Y

3EtE ZrolA s flel estslon Ale 3d
Aol WollX AN AL st 5 24
HZAMS FHOR APy 1 & $= FF
of WAL A&HQ £ L2 FHE Hx
FE°l 8%,

qa

P2

Chest radiographol X 2957+ § CT Aol A
QEE Fl vl EFol Ao Hzete
Folol tEFe] dFo ' N HIFsteHy A4d
7HEAF7E )4l e (Fig. 1)

* 40

SAo|CH A‘|§O|'I*_|‘ & %flkol-glgh—,_l_

s
7|%, 88|, M, AT, ZIZ, £5%

zZHd (Fig. 2).
NBCAE o]&3lo] MAES Aast & &
Zul H3Z2 AR A M ERF ) T o)A
[e)

A %+ (Fig. 3).

2

o
)

o
-

5 &M Z Z7kste] Headhunter catheter
£ %3] right subclavian artery angiogram
thyrocervical trunk angiogram= oA 370¢] 714
TUFE 982 microcatheter (Progreat
2.0, Terumo)E& M A suprascapular artery H+
inferior thyroid artery®ll A 7]A18k= 2H2 2] o A]
NBCA &g Aldsh 7HIsHF Ad74A 9 %
Aelo] =2 gFobr AF =8 NBCAE 27|=
o] Z# A= NBCAS lipiodol®] H]-&2 1:42 3}
o 20%E5 AHESISe. NBCAZF YW A deep
penetratlon S ol M URE Z AHeY As
% NBCA cast7} 2 E%]TS-: IR Hf=st
7\011\01]"1 H o] 7} SR
]



SRk g Qloke BaEo] 1o $ith(1-3). 9]
&3 e P £ AERE AEste U A
SO AAZ A3 I &golt 2L TAAH
AAE & s APgH 22 AP AL o
Aol e 3kAtol A CTY plain radiograph’d £
% do dFo] Y A5 vud 4A g &
4 Stk olo] Ui &4 A5 vy FFo=
Aol e F=9)9 vital structures7} ol
g stk

Microcoilo| W covered stentE o] &3 vhH =1
B U E QAT »‘“ﬁf a9} o] wl-$- 22 branchol A
o] T FEEFIE e Afole 27 ¥y

S
covered stent+ 740l availablestA] &+ 7
= Atk 2 Zd 9k 2o] NBCA$} lipiodolS &%
3 A XFo HYE AUHoE HAJTH(3). &
Sl E 229 4 3+ microcatheter®] €3 7t
AENT Al AR7E oA HlwH A4 E
NBCAE AR AAe A7 vl A off 2l

A 7HAF W Fol NBCAZF YA g

Al
T AT

I I
=] = SS I NBCA (glue) A—ﬂﬁ%
FEE -

| ==

1. Abi-Jaoudeh N, Turba UC, Arslan B, et al.
Management of subclavian arterial injuries
following inadvertent arterial puncture during
central venous catheter placement. J Vasc Interv
Radiol 2009 Mar:20(3):396-402.

2. Kapadia S, Parakh R, Grover T, Agarwal S,
Yadav A. Endovascular covered stent for
management of arterial pseudoaneurysms after
central venous access. J Cardiothorac Vasc
Anesth. 2007 Feb:21(1):99-102.

3. Tokue H, Tsushima Y, Morita H, Endo K.
Successful  interventional management for
subclavian artery injury secondary to internal
jugular catheterization: A report of two cases.
Cardiovasc Intervent Radiol. 2009 Jan 15. [Epub
ahead of print]
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Fig. 1

Fig. 2

Fig. 3

Chest radiograph (A) and enhanced chest CT images
(B & C) several hours before angiography show a large
amount of hemothorax in the right hemithorax with a
large amount of hematoma around the right subclavian
vessels. Suspicious pseudoaneurysm (arrow) is noted
probably arising from the right subclavian artery
(arrowheads)

Right subclavian arteriogram (A) and selective
thyrocervical trunk angiogram (B) show three
pseudoaneurysms (arrows) with the feeders from small
branches of thyrocervical trunk.

NBCA (20%, mixed with lipiodol) embolization was done
via a microcatheter. NBCA cast is well seen on the
radiograph  (A). Right subclavian arteriogram
immediately after embolization shows (B) no further
visualization of the pseudoaneurysms.
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Percutaneous transluminal angioplasty and stent insertion for complete
occlusion of radiocephalic arteriovenous fistula

Dzjcistw o|ntclst HAto|stnt

o, =W Zigst
ik A AR e HEet eE A FAssih
. . . . . . gl 3l o) & 72k ®olzx] =Hxmo) =
Dialysis: fistula, arteriovenous: veins, transluminal B 2ol 1 em7bg ol T el F
o A9l E ThE A% FAT F99) FARA

angioplasty: stent

Failed native arteriovenous fistula (AVF) due to

juxta-anastomotic occlusion

Ay 2 Als

ape] A5 BEA F99 F9F TR
(cephalic vein)< At ¥ 5 F multisidehole
catheter (Cook, Bloominton, USA) & AH&-3te] Q2
-5 A A7kl e fistulography
£ ANt A7Fs A F o] T FFlA 2.2 cm
F Holj TR A FH 7t 4= H,
=

AAE FAAA Btor, of FE2eM ¢ o]

N
—

Ho

sHo] A=A H(Fig. 1).
S Aol AR TR g el RS e
g % 3t micropuncture needle  Cook,
Bloomington, USA)Z A& A5k, 0.018"
hair-wireE £ 3AF tHFig. 2). microdilatorg 4
Y3t ol & Eal 0035 +%= HAH Terumo, Tokyo,
Japan) & SAIT Tha, 2915 Ao A=
Ad sheath€ Fa FEHALE Fro =2 wi Wl th(Fig.
3). FF=2AE wel S5Fr. KMP catheter(Cook,
Bloomington, USA)E& “through and through
technique”= ©]-§-3tod $hxl o 41 o] 1917 Ym0
2 23N 7 tE KMP catheterE E35to] A S
A9 EEE Ay 8 F Fu7kA] o AAAI
2 5mmX4cm 7mm X 4 cm 4 JFHEHEHE
AHEate] #A 9 HAR S A Z TH(Fig. 4).
Z4 3 4YE o] T E 50% o2 ol
o}l 9lo](Fig. 5), 6 mm X 4 cm Zilver 2HE
(Cook, Bloomington, USA)E AAIAI#H 2. (Fig 6)
2HE AX| & FHWEEY Yo on] gl P32
Holx] ggtom A8st dFIF FAHA A& F

3 tH(Fig. 7).
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@@ %

ol oJal HA =AY Folxl A7FEAH Fol
et A2 AeL Azp Z71el Y= FA o,
ol HEACE o8 7A A AA%E, AT
3k 4 g4 187 AHE A& £33t
[1]. =3 SAA Als Aol 24 JFA, oA
A ELA AEA T87 Ao BEXN =8 74
dloF s, A A A& 53] @ AFHolx, A4

Rajen 5 [3]011 9

]- b h
FAUTAN SReE A A e 2o
H /\_1

(64%), 20%+ Hw

) 091 A S BEAA, G B 2

5% o)A, miA e 2

1%7} BEA BTk 299 FRAY {E2E) A
2399k

AR
!

d
o] e, Falk % [4]2 <= md &
T U] TS S8 Y =HFERE 29
- 5em7kA 8] - A el o] s F-ekA g4l
A olg= A7IAl E 4L, o) Z0] f o] thE F9dl
Hlel] 9o W o7t Fuy dRsiith

Society of Interventional Radiology (SIR)
technology assessment committee®] 7130l ¢J38}H,
A7FEAWE 2o X Fol QoA sjrery AL
olg} o2 E FFo] 3 A7 30% olstE
oS g Tty AEES] AAE FA el

WO 2 AR A9, 4 el A

s

o A T A AT ST Relek e
=
A}

Aol B7hed &4 A 9 &4t 37l 29
olF Ag ol BT A7t H-gFol HA [5]
L un FoEd me )
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Fig. 6 smm- 4cm Stent Insetion.
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Fig.

Fig.

Fig.
Fig.
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On fistulogram of radio-cephalic arteriovenous fistula, there was a complete occlusion of cephalic vein at 2.2cm from
anastomosis.

[t was impossible to pass the guidewire beyond the occlusion. More distally, there was another severe stenosis of
cephalic vein with aneurysmal dilatation at 1cm from the anastomosis .

After direct puncture of the occlusion site, we passed a 0.018” hair-wire into the proximal cephalic vein. We inserted
a 4 F microdilator along the hair-wire.

We passed a 0.035"- guidewire through the introducer sheath in the proximal cephalic vein. A 5 F KMP catheter was
advanced beyond the site of total occlusion using “through and through technique’”.

Through the KMP catheter, we advanced the guidewire into the radial artery. With serial application of 5 mm X 4
cm and 7 mm X 4cm balloon catheters, we dilated the occluded and stenotic sites of the cephalic vein.

Artter balloon angioplasty, residual stenosis over 50% was found on angiography.
We inserted a 6 mm X 4 cm Zilver stent.
Post-stenting fistulography showed no residual stenosis.
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Veins, brachiocephalic veins, obstruction sharp

recanalization veins, transluminal angioplasty

s ®

644 /o =}
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AT daE %%‘?ﬁ%’flﬁﬁ = perm cath.
AR FAF] ddom 4d A BN #H5
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2 ol AUt 2 left arm swelling A 45 H A

facial edema 2AYse] E YL
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Segmental obstruction in the left brachiocephalic

vein

Py

Z}= central venogramoll A left brachiocephalic
vein®| segmental obstruction®] #2¥ 37 collateral
veinE2 E3)] Wt # central vein#} heartZ drain

= (Fig. 1).
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Sharp recanalization for obstruction of the left brachiocephalic vein

ARt HAYFELE FHSIAL FEHA
heartE AA st ol A A% = (Fig. 3).
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1. Athreya S, Scott P, Annamalai G, Edwards R,
Moss J, Roberson I. Sharp recanalization of central

venous occlusions: a useful technique for
haemodialysis line insertion. Br J Radiology

2009:82:105-108

2. Honnef D, Wingen M, Gunther RW, Haage P.
Sharp central venous recanalization by means of

a TIPS needle. Cardiovasc and Intervent Radiol
2005:28:673-676
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Fig. 1-B
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I
Sharp recanalization for obstruction of the left brachiocephalic vein

Fig. 1A-1B  Left central venography shows segmental obstruction of the left brachiocephalic vein (arrows) with multiple collateral

Fig. 2

Fig. 3

Fig. 4
Fig. b

veins.

Because the left brachiocephalic vein is obstructed with a smooth margin, a guidewire is slipped down to a collateral
vein and cannot be advanced through the obstructed vein.

After sharp recanalization of the smooth margin of the obstructed vein, a guidewire can be passed through the
obstructed segment of the left brachiocephalic vein.

The obstructed left brachiocephalic vein is dilated by a balloon catheter with a 14 mm diameter.
Central venography after balloon angioplasty shows successful recanalization of the left brachiocephalic vein.
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Embolization as a first line management in the patient with lower
gastrointestinal bleeding due to colonic diverticulum.

—

FHg]

Gastrointestinal ~ hemorrhage,  embolization,

diverticulum

5 A

[e]
53 years old / male

—

V27
the

management of massive lower gastrointestinal (GI)

The patient was referred to us for
bleeding for two days. He was healthy enough and

denied any other past medical history.

A

Bleeding  colonic  diverticulum and its

embolization

P2
Emergent CT was done and the possibility of
bleeding from ascending colonic diverticulum was

found (Fig. 1).

ANedd 2 A=

Superior mesenteric angiography (Fig. 2A) was

Zsolh Hx|He,

G iy i
SR yemE|opse’ gaolsta)
=23, a3, oIBAF, HIC, XF, YslR?

performed via a 5-F angiocatheter through the
right common femoral arterial approach. Active
bleeding with gush out of contrast material through
the colonic lumen was seen on angiography. Abrupt
cut-off the proximal portion of vasa recta at the
distal ascending colonic branch was seen on
selective angiography. No cannulation and passing
of the bleeding point was successful because the
vessel caliber too small to be passed by a 3-F
microcatheter. Several gelfoam pledgets and one
microcoil (3*2mm, Tornado embolization microcoil:
Cook, Bloomington, IN, USA) was dropped from
the proximal portion of the bleeder, and then
complete hemostasis was achieved (Fig. 2B).

X 2

Bleeding from colonic diverticula is one of well
known causes of life-threatening lower GI bleeding.
It is also known that even through higher tendency
of development of diverticula in descending and
sigmoid colon, there is a disproportionate higher
tendency of diverticula of the ascending colon to
bleed. Rupture of vasa recta, main branches of the
colonic connective tissue, in diverticula always

occur asymmetrically toward the diverticulum



itself. This results in colonic hemorrhage rather than
bleeding into the peritoneal cavity.

Contrast-enhanced abdominal CT can easily be
performed in an emergency, even without any
preparation. It can exactly show the bleeding site
of lower gastrointestinal bleeding: it is a good tool
in the management of gastrointestinal bleeding,
before prepared colonoscopy, particularly in massive
GI bleeding. An experimental study demonstrated
that helical CT could detect arterial bleeding of 0.07
ml/min suggesting that helical CT could be more
sensitive than angiography.

In the review of 25 literatures and their own
experience with 26 patients data, Khanna A, et al.
revealed that embolization for lower GI bleeding is
most effective for the treatment of diverticular
bleeding. The pooled odds ratio for arteriovenous
dysplastic lesions and other diseases was 3.53
compared with rebleeding after localization and
embolization for diverticular disease  (95%
confidence interval odds ratio, 1.33, 9.41: P < 0.01).
Embolization for diverticular bleeding was
successful in 85% of patients. In contrast,
rebleeding after embolization for nondiverticular
bleeding occurred in greater than 40% of patients

and over a more protracted period.

| ==

1. Lewis M. NDSG. Bleeding colonic diverticula. J

Clin Gastroenterol 2008:42:1156-1158
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Fig. 1 Contrast-enhanced CT. An axial CT scan reveals
higher density (arrow) filling-in the lumen of the
diverticulum in the ascending colon. No direct
extravasation is seen.

Fig. 2-A, B Superior mesenteric artery and post-embolization
selective colonic angiography. It shows direct
extravasation of the contrast material filling-in the
lumen of the ascending colon on SMA angiography.
The proximal portion of vasa recta is completely
discontinued (arrow). The bleeding point could not
e passed by the catheter, so the proximal part was
embolized by several gelfoam pledgets and
microembolization coil. Complete exclusion of the
bleeder is seen on the post-embolization
angiography.
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Transcatheter embolization of spontaneous abdominal wall hemorrhage in a
patient with alcoholic liver cirrhosis

o]
Spontaneous abdominal wall hemorrhage, liver

cirrhosis, inferior epigastric artery, embolization
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Spontaneous abdominal wall hemorrhage
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A 5 S5Fr pig tail
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Fig. 1
Fig. 2

Fig. 3

Enhanced CT (a, b) shows hematoma and extravasation(white arrow) of the contrast in the right side abdominal wall.

(a) Selective right inferior epigastric arteriography was performed using microcatheter through artificial side hole(white
arrow)of 5Fr catheter. (b) Extravasation from the distal brach of inferior epigastric artery.

Right internal mammary arteriogram shows extravasation (white arrow) of the contrast.
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Embolization: spontaneous retroperitoneal hematoma from rupture of an
aneurysm of the ovarian artery following delivery.

ATl

Aneurysm, ovarian artery, embolization

Spontaneous retroperitoneal hematoma from

rupture of an aneurysm of the ovarian artery

following delivery.
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Fig. 1

Fig. 2

Fig. 3

Coronal MPR CT iamge (A) shows large right
retroperitoneal hematoma with internal tortuous
vascular structure. MIP image (B) shows tortuous right
ovarian artery with focal aneurysm.

Aortogram (A) shows enlarged right ovarian artery with
aneurysm in distal portion. Selective right ovarian
arteriogram (B) shows aneurysm in the distal portion.
Communication between ovarian artery and uterine
artery is also noted.

Embolization with glue (A). Right ovarian arteriogram
(B) and right internal iliac arteriorgram (C) show
successful embolization.
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Ethanol sclerotherapy for arteriovenous malformation in the pelvic cavity

ATl .

Arteriovenous malformation, ethanol sclerotherapy

AN (Fig. 2). AVM nidusd A4S B #HA 3]

OIXFAA , . o _
Hoe U2} 5F FHEEFE nidus <A 7HA] ok 708
ARAANA $-918] BAE Sl AH @ of gaz29eS AP S 1 RS /PEE

A

WNPOE A5 Sl e o] 17]e] 718 Ao 2 A4 A4 E nidus®] W4
S 2O nidus®] 718 o] viE S 274t 9
as &AW o2 vro] BjEE 2 JkFig. 3). 71l
B2 ZFGAE FYHAT niduse 71FANES
roadmap3dt T2 roadmap imagedtoll 18G Chiba

needleZ nidus®] 71P AW A& sHEH A A

—=

rl

Arteriovenous malformation in the pelvic cavity

P27
A2SLG . AAE 7B ANE B dF3xAsS
CT4 43 Bplel A sguvlgel g0 SR TIRENS B9 AREGEE
A&l st S idus®] 713" w3} njjZ=Aul o] ¥
S 95 WABERAA e Jopgas e 1 duss] IR R
o s o . L o HAE ot BEgs &l ¢ AAHFig. 4).

of ofsf = WL FANI|FAAN WiEH= o o1

10 = Ao =] =
QmSo] 9= .ojAazAmos AAHT 9T Nester coilo] W l7h= Z& WAst7] g8 HA
(Fie. 1) 45mm coil (Cook, Bloomington, IN, USA)< Chiba
ig. 1).

needled Ea wiEA M| nestingdtP L o] % 12
i AWMy o)A =X
T —— mm Nester ?011% 7138 _o‘%ﬁr s .HHE o‘%.
) compact packing3tth. & 27 719 coil& packing
AP ool &apel $5 WABHRS T g e wue AuEE Sa) BRI AY
Swan-Ganz catheter& U H5, #5 AT 999 ) 9% AVM nidust Hebglel A (Fig. 5)
ol A3k 7F sheath€ %3l 5F Cobra 7HEHEFE
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nidusl Q1A AAF AHNEE o o
S Fseeh QR PHEN BAZ 9
A G Z2AlstEA 100% o ¢
SEETREREESERET]

: ¥

= =l e

A7 Bt MAEEEE gelfoam,
polyvinyl alcohol3} 7222 YA} AAEL L ¢ F &2
F ML F A= wA- ] Ao cyanoacrylate,

ethanol? 22 HA AMAEH] F=2 AHEHM,

R

7] Wil £ AEEHAE 42 F U

Arteriovenous fistula®] complex networke]2} &
T & nidusE M A3 A= FHEHERE o] &
M dIdEHes wet HIehe  transarterial
approach, I 5-& E3l vls= A4 AAsH= direct
puncture approach, 7HHIEFE o] -&38to] v &4 &
A2 AEe HLsh= transvenous approach®] Al
7HA Jge] AMEE ¢ Sledl gRbEe=E

transarterial approach7} 7Fd @2 AR )

VM nidus7} & B2

o my
o
o >

71YgsHWE] 1 I PO g AALE &
Bl 75 olehs 78k WS transarterial approach
Z YA HE B 7 7Y FHES AR o

A
Aeeled AwaE YT NREANE F98
dlggol Fule] Be AHEH w2 450 ne)
Ag ZH7E oS Dol & 5 ik

89-& direct puncture 5 transvenous approach
2 B2 7859 Ee] ddHE 71gWely 1Y
ZAMe Fdste] 713 ol 1y &g
coil packing@t T nidustloll o EH-E-S F Y3 A
|53 =W e de Fol £ X854
A& 4 AUtk Nidus®] €A1l w2} coil packing<

F gl ZA$d+  occlusion balloone] Y

jus)
==

o

Wi

el i

pneumatic pressure cuff® EFE A3k ALe]ol A
=0

NEE AW NS HE 2L AadRe
AL % 9l
L Fnes an]
1. Yakes WF, Rossi P, Odink H. How I do it:
arteriovenous malformation management.

Cardiovasc Intervent Radiol 1996:19:65-71.

2. Cho SK, Do YS, Kim DI, et al. Peripheral
arteriovenous malformations with a dominant
outflow vein: results of ethanol embolization.
Korean J Radiol 2008:9:258-267

3. Cho SK, Do YS, Shin SW, et al. Arteriovenous
malformations of the body and extremities:
analysis of therapeutic outcomes and approaches
according  to a modified angiographic
classification. J Endovasc Ther 2006:13(4):527
-38
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

2-A

2-B

2-C

3D-reconstruction image of CT angiography shows a large arteriovenous malformation in the right pelvic cavity (arrows).
The AVM nidus appears to be supplied by the right internal iliac artery and drained into the right external and internal
iliac veins.

Early arterial phase image of right internal iliac angiography shows numerous arteriolar components of the nidus
(arrows), originating from the right internal iliac artery.

On late arterial phase of right internal iliac angiography, numerous arteriolar components of the nidus seem to shunt
directly into a large venous component of the nidus (arrowheads).

On venous phase of right internal iliac angiography, the large venous component of the nidus appears to be drained
through three different veins (arrows) into the right internal iliac, right external iliac, and left internal iliac veins.

On superselective angiography (A-C) obtained at an arterial feeder, numerous arteriolar components (black arrows)
of the nidus directly shunt into a venous component (arrowhead) of the nidus that is drained into two different veins
with some aneurysmal changes (white arrows).

Angiography obtained at a venous component of the nidus (A and B), which is percutaneously punctured by a Chiba
needle, shows the relationship in detail between the venous component of the nidus and two draining veins (arrows).

After coil packing of the venous component of the nidus and some part of the adjacent draining veins, some arteriolar
components of the nidus are still seen.

On completion angiography, arteriovenous malformation in the right pelvic cavity is no longer seen.

3-D reconstruction image of 3-month follow-up CT angiography shows disappearance of arteriovenous malformation
in the right pelvic cavity.
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| thrombin injection

Percutaneous thrombin injection for treatment of ulnar artery pseudoaneurysm

.
F}g 1_01
Aneurysm, arteries, interventional procedures,

therapeutic embolization

s
67A1 /A
RE
354 Carpal tunnel syndrome® = endoscopic
carpal tunnel release % ¥+ ¥, painful swelling
WAst] AT olsHE  AAllN e2ge
hypothenar area®l| localized tenderness, B4 =

), A% ecchymosis?} .

S5 &npgtol A AJe$F Color Doppler 3
ol A —"r% Az 2] palmar segment©l A] orlgmﬁ}r:

W7 (2lmmx3lmmx15mm) 7} 92 (Fig. 1).

of Agel 7 FUFRE 21 Aol

* 64

AHehstm oltchst SAto|2 Y Aol
21

A o] vhEE AR v @axgdss AdsEa
on dHxgEolA s palmar segmentell
WAl small neckes Hole 7MIE9RIT A
(Fig. 2). 94 thrombin injections #8313 2
of| W&}7] 135k proximal ulnar

arteryS continuous manual compressione 3+ o

distal embolism<

1 ml tuberculin syringe®! thrombing ¥ro} 500 unit
= injectiond}i<. ©] & A3 3t color Doppler %

gt AAtel A 714 S H+ thrombus formation<
Ho)m obliteration® -2 (Fig. 3).

X 2

$of] WA st 7MY FWF= S5 M penetrating
injuryY iatrogenic manipulation®] 3] wHA¥ 3o}
olo]  th38k classical

treatment =

treatment®=  FEOIA T
2% FE &
compression 3l ““ﬂq, 253 F2 ol MHdE 5
o] &7fE Utk 2F TS &
60-90%<] casesoll A Eﬂx—iola}l B8t o
time consuming3t™ painfuldlal, 27|17} & 7H %
WFAME AR &2 THol Atk 257 =
3} thrombin injectione femoral arteryol] 2HA83at
pseudoaneurysmol 4 93-100%<] d3&<S HIL3}
3 9lem FH Bae g tE F99 M F
WF X5 AMEEIL AT

non-surgical

&+ compression-



Small
thrombin administration, intravascular thrombosis,
distal ischemias 9] f1& o] At o] H 3 riskE Z°]
7] 918 Ak vhe 22 7MY 5972 neckol| A
gk Hel fAsHA sfoF sk, &A1 color
Doppler controldtoll A #2] thrombins 33
injectiondfte] oF St}

vessel?] pseudoaneurysm< systemic

| ==

XS 713 MFO| thrombin injection

o2

to 2 o

1.

Komorowska-Timek E, Teruya TH, Abou-Zamzam
AM Jr, Papa D, Ballard JL.  Treatment of radial
and ulnar artery  pseudoaneurysms  using
percutaneous thrombin injection. J Hand Surg

2004:29:936-942

Unlu Y, Ceviz M, Polat P. False aneurysm in the
palmar segment of the ulnar artery:. report of a
case. Surg Today 2003:33:148-150

Fig. 1

Fig. 2

Fig. 3

Fd

Transverse color Doppler image obtained at the level
of the distal ulnar artery showing a pseudoaneurysm
with turbulent flow in its lumen.

Angiography  after  direct puncture of the
pseudoaneurysm showing the unilobed pseudoaneurysm
originating from the palmar segment of the ulnar artery
through a narrow neck.

Transverse color Doppler  sonography of the
pseudoaneurysm after thrombin injection showing
complete thrombosis with flow cessation.
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Percutaneous Embolization of the renal artery pseudoaneurysm using thrombin

ME3tistu e Faolstat
oM MU= ZSHE ANEkE, HIEIZ, Hixd
by W RE= 9 s] A2 EATHFig 3B). T & A8
. 5 =24 AA A AR ) K= ) EOS o
Pseudoaneurysm, renal artery, thrombin. & 74 CTHARIA AREHT e AME= S
(Fig. 4)

s A |&uhd g 7

PAESP 1B =
454 /A oH

285 fEstl SFUHEUE AANTL 6Fr
OIAFAA sheath(Terumo, Tokyo, Japan) & %t 5=

L

AUttt Renal  double  curve  guide
catheter(Cordis, Miami Lakes, FL, USA)$}t 4Fr
Davis catheter(Cook, Bloomington, IN, USA)E &
AFdel] YA AsHEGES Algstrt

Microferret catheter(Cook) & o]&3le] Al T8

-

Aeds Addetd L sl oy FEEFH7HA 9,
vEs oll % wel Alg 23] sl Asasich
g ALE @ (Renal artery pseudoaneurysm) Micro-guide wireE shepherd’s hook form©. & ¥H&
o] thA A8 Al=ak3itt o] W micro-guide wire
R BTl = X9l A28 2 micro catheter®] X199 4

5 CT oA 2ol 4lmm 2719 AAFHF 7 5ttt Arrow sheath(ARROW, Reading, PA,
o

7} 9lth(Fig. 1), BAEM 2% A AAEA R} USA) @} cobra catheter(Cook, Bloomington, IN,
Holv] FRAFWA AAH ] UrkFig 24). 7| USAE ubpelA] Spdge) de2 ANEsl

RNzm o] WAL 98| microcatheterst guidewire - G4 AABATE Ale AlZke] AojA|A} dt f‘]
2 o)@ale] TRAEMO T NYL oy g A E= SEOUT tE ¥ EEY 2avE 24l 7
3t 0L} (Fig. 2B) Aslatdch(Fig. 20). e & = ATURE FAdsty 2539 fristel] EFH

Zy 2892 FA9 AANENRE 3057 (Fig, (Thrombin freez-dried powder 5000IU/vi, ©]<A]
=]
B

3A) EEHS 295 §5ald] 2908k o]5 ARE 2k Seoul. Korea) 600 IUS AZREH 7] 1



B AAWIAA ARFRFE FEAFY 2927}

A s APAIAT,

A ANFAFE AGRE AAE F AL 5
<9 =2 autologous blood clot,

detachable balloons, coils, particles, N-butyl-2-cya

noacrylates o83t AMg|q AFWHAHEo] 744

o 7171w
ge) 27 Aagelth A9H oz EENe 44
ARFUF AA FAsHE A= B A9 BANA

=
2= S=d A9 A Aeuads A HLsh
= g3 Z 27} tortousdHA Y spasmo] U= A5
o] AAgol| AsA =L o] w o] el X FHY
O Z §88 F Itk ol AT EER FYol

e B3 7k @A) ekob A AZlEH ol e Bz
=

ot do
L
ol
o
K
>
-
lo,
S
rlo

ol
L
=2

jud
-

downstream embolization$18] %L
s+ AASHFE peripheryell $1A]A]
™ downstream embolizatione A9 4

ohal gt

N A Ty T
2y

o

SL

g0
I
rir

<

I |
EEHIE 0|83 MF AHAUSHFE FO|H

ol el By Sl thiE 1000 [US] EENl
ARSI & SEllAE 32 B 27} tortousst
of 7 e Ao dafsAir ojxpA Q] e
Z 253 fREstd EEN 600 [US 712 59+
periphery#-8 A up7tA e s] LA Az o
w2 A F4 CT oM = AREH 7] AlE

< $islTh

o

1
| ==

o2

U [ T

1. Zelenak K, Sopilko I, Svihra J, Kliment J.
Successful embolization of a renal artery
pseudoaneurysm with arteriovenous fistula and
extravasations using Onyx after partial

nephrectomy for renal cell carcinoma. Cardiovasc

Intervent Radiol. 2009:32:163-165.

2. Gupta V, Galwa R, Khandelwal N, Bapuraj JR.

Postlithotomy renal artery pseudoaneurysm
with  percutaneous  thrombin
injection: a case report. Cardiovasc Intervent
Radiol. 2008.31:422-426

management

3. Benjaminov O, Atri M. Percutaneous thrombin
treatment of an intrarenal
AJR Am J Roentgenol.

injection for
pseudoaneurysm.
2002:178:364-366.
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Fig 1
Fig 2-A

Fig 2-B

Fig 2-C

Fig 3-A
Fig 3-B

Fig 4

Enhanced CT scan shows pseudoaneurysm coming from
the left posterior segmental renal artery.

Left renal angiogram also shows pseudoaneurysm
coming from the left posterior segmental renal artery.

Radiograph obtained during selection of pseudoaneurysm
shows tortous route of left posterior segmental renal
artery. Successful selection of the vessel was performed
by micro-guide wire.

Radiography ~ obtained during the selection  of
pseudoaneurysm shows failed penetration of microcatheter
within the left posterior segmental renal artery.

Left renal Doppler ultrasonogram shows pseudoaneurysm
in the kidney.

Left renal Doppler ultrasonogram after thrombin injection
shows no residual pseudoaneurysm in the kidney

Enhanced CT scan one day after embolization shows
totally obliterated left renal pseudoaneurysm filled with
thrombi.
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Transcatheter arterial chemoembolization(TACE) of hepatocellular

carcinoma(HCC) :
o]
Transcatheter arterial chemoembolization,

extrahepatic collaterals, omental branch

s d
52A, &=

Wy

437 HCC detectsted TACE 6xtd] Al8)s}5io
™, radiation therapy(RT) Al st SApZ 22 Al
St follow up CT/¢ HCC recur &7 o 7th TACE
AldYsta e 2007-11-21 Ald) st CTAF o338 HCC
recur 271o] 8th TACEH s WLg

nadg

Hepatocellular carcinoma supplied by omental
arteries

a2

Right hepatic dome®l multiple defective lipiodol
uptake lesion®] © washout ¥ %12H, tumoral

enhancement& H .

extrahepatic collateral artery from omental arteries

al

NEwE 2 A

=0

Celiac axis angiogram® A right hepatic lobedl|

omental arteryZ%¥E supply ¥+ hypervascular

0] o
M.

staining lesion 719 omental artery <} right
hepatic arteryS superselectiondte] embolization A|
&8}, follow up angiogram’d B ©]4 staining lesion
Holx] 9L Follow up CTolA right hepatic dome
ol lipiodol®] o,

enhancement 1<

more uptake tumoral

7 %

Hepatocellualr carcinoma® & otAlotol A 7+
o oM TSI EA AMYAME T FHEo] A
%% Tt ARl AFTE FH A
HolA T 70~80% N &S &
’E}Eﬂi WAEEZ  transcatheter arterial
chemoembolization(TACE) o] 2] AM-E3 &
wolt), o] 8 TACES A3 3ol Q1e1A hepatic
tumor®] blood supplyE g el AA = A I
Aol A@st A8 Ags A= oA F8st
< 2otk "l HCCE hepatic

artery®] supplyE AT extrahepatic collateral
artery ] supplyE e A-¢k 1o ol & st
A B-3h= 7% complication®] U A #H-&-0] gl A

Ho}. o] 3 extrahepatic collateral artery©] supply

Az U
ol =
M

PN
g

A=

L,

Qi ofN o

Aeleh & 4

o)
A
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£ W= A$E= AR HCCY 9F17%, subcapsular

locationdh= 7$-1} exophytic growths Hol:= 7

T oF 23%°l14 BAE L ek ol o] EaxelA

UERR ol F4¢ 27171 demeol skl A-ell= 3%

ol &}, 6emel’dl Z3-¢-ol= oF 63%A Bl & o

Z9ko] A7)7} 4 extrahepatic collateral artery
A

o
supply7} & A& & & Stk

sjuanRd JO JoquinN

B Absent
.

i .
<2 2~4 4~6 6~8 8~10 >10cm
Tumor Size

T3k TACEE Al&siA At 725 1 37t
o] Fo] w}z} extrahepatic collateral artery supply
| SEo] EouA "ok 283 tumor®] $1Xell
ute} &3] supply® 4+ U+ extrahepatic collateral
artery &} A ¢] MIEFE= off T3¢ o] YEh
o 2 Aol A9} 7+ omental branch supply= A
extrahepatic collateral artery supply®] oF 15%& 2}
A& )

°]x¥ omental branch: F WHAZ T3k

collateral vesselo]™ )% gastroepiploic artery©ll

i

{o

A1 originshA ¥+ =& Al dorsal pancreatic artery©ll
A origindt7] % 3}, omental branche A7]7} 2Ho.
™ gastroepiploic artery®ll A acute angles Ho]+=
brancho]7] wjZol z7173gk Apgel  glojx&
angiogram*doll A dET 19y
omental branch’} HCCE supplyshs %ol
dilatation® 7] W&ol celiac axis anglography® %
A 4 A "k I8P E celiac angiogram< F
o] Z4A AR = Ao] HCCE supplysh= omental
branchE #7st7] 918 A HA A2 & & e
w H 3} ruptured HCCOl 2114 omental branchS
53 TACEE &3l & % it greater

omentum-= movabled}”] ®#o| omental branch=

AAsH71 7}

liver®] R intraperitoneal portiondll = 2 supply
& = 9lth. A3 liver cirrhosise] $HAFol A liver 7}
251 shrinkage 5171 wZo]l & A o] 2ol A 9} 7ho)
hepatic dome®] HCCY 74-$-°| 2} omental branch

] u)$- long pathway S %3t supplyd & Slth.

Table 1. Extrahepatic Collateral Arteries Supplying
Hepatocellular Carcinoma

Extrahepatic Collateral Arteries

Presentat Detected Tota
Initial during
TACE Repeated TACE

Right inferior phrenic artery 53 49 102 (49.8)
Omental artery 18 14 32 (15.6)
Cystic artery 7 11 18 (8.8)
Adrenal artery g 4 12 (3.9)
Intercostal artery 4 T 11 (5.4)
Gastric artery & 1 Ti(3.4)
Right internal mammary artery 2 4 B (2.9)
Renal or renal cagsular artsry 3 3 B (2.9)
Superior mesenteric artery 3 2 5(2.4)
Left inferior phrenic artery 2 2 4 (2.0)
Periportal collateral vessels 2 il 2(1.0)
Total 108 97 205

Figure 1. Diagram illustrates the potential extrahe-
patic collateral arteries that supply HCCs according to
anatomic location. § = internal mammary artery, 2 =
pericarcdiophrenic arterv, ¥ = musculophrenic artery,

4 = inferior phrenic artery, 5 = superior adrenal arterv,
6 = inferior adrenal artery, 7 = superior renal capsular
artery, & = omental branch, 2 = colic branch, 10 =
intercostal artery, 11 = left gastric artery, /2 = gastro-
epiploic arterv.

Qokaatd HCCO =717} AAY peripheral
locationdt= 739 extrahepatic collateral vessels=
<3 HCCE supply® <+ Stk 1B & CTellA



HH HCC7F angiogram o141 HolA] g2 74

gHEE= 7
radiologist €< €1 A17# A imaging finding=
A oF sF7lth T3k o] 23 extrahepatic collateral
vesselsE chemoembolization & = complication
< dwalr] 98kl A 88 vascular anatomy S %

AR A% sk shAnk

4 extrahepatic collateral©]

M o 3

I I
Zteto| ASWIBMTIS | ISUSHORLEO]| 21|
=t 71 2 3
o L o™ ©
lII e |

1. Chung JW, Kim HC, Yoon JH, et al. Transcatheter

arterial chemoembolization of hepatocellular

carcinoma. Prevalence and causative factors of
extrahepatic collateral arteries in 479 patients.

Korean J radiology 2006; 7:257-266

2. Kim HC, Chung JW, Lee W, Jae HJ, Park JH.
Recognizing extrahepatic collateral vessels that
supply avoid
complications of transcatheter arterial
chemoembolization. radiology 2005; 25:S25-S39

hepatocelular  carcinoma to

3. Miyayama S, Matsui O, Taki K, et al. Extrahepatic
blood
angiographic demonstration and transcatheter

supply to hepatocellular carcinoma:
arterial chemoembolization. Cadiovasc Intervent

Radiol 2006 29:39-48
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Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fig. 5

Defective lipiodol uptake lesion in right hepatic dome with tumoral enhancement.

On celiac axis angiogram, hypervascular staning lesion in right hepatic dome supplied by omental arteries.
On superselective omental angiogram, hypervascular staning lesion in right hepatic dome is seen.

On completion angiogram, hypervascular staining lesion is not seen.

Compact lipiodol uptake lesion in right hepatic dome without tumoral enhancement.
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Percutaneous transumbilical portal vein embolization in a patient with a
ruptured hepatocellular carcinoma supplied by the portal vein

|
2% S HEE, MEIL, HIxS

s [

MESTstmy e gae
=]

oN
o K

F 4ol 07} B zdgoln FPBAY EE SR
) ok ol B A O %] xLE] S5l 7
HCC, rupture, portal vein embolization, %3 AtHFig. 1E). #AR S AAste] Al 4
. ol z ol D) olile] A2 Lo nr
transumbilical approach A ExgsdA 7hed o3t 7 g3 W
3 de & HFEAG A7 6EEAA BRItk(Fig
= 3 1F). Doxorubicin hydrochloride® &%4¥ gelatin
N sponge particless ©]&3to] AMAES AlgPs o
x 7
oA/ w28 3 A E CT AARIA 62 4o | 74 %
o] =77t dA 8] ZAAsEA T
HRZE!
B3 7 wpolg o) &gt 7hA|2Qto 2 TH e AlEHH 9 zj2
]

Z23 st FAANE MRS 4Fr
sheath(Glidecath: Terumo, Tokyo, Japan) & 4]
o Fulof] AT A o 2YES AL

624 7l o] E7F Fae WAL Je HE

1w #A F37F &A= Ah Microcatheter (Renegade
DAz s Hi-Flo: Boston Scientific, Natick, MA USA)E |
&3t 6wd T9g  AMYsal Doxorubicin
b I B | hydrochloride (Adriamycin RDF: Ildong
Zul7] Ao A] 2 AL e Hol= 237t Pharmaceutical, Seoul, Korea)? E3¥ gelatin
BA A FolE T 9o o] 23 Euly] At sponge particles(Gelfoam: Upjohn, Kalamazoo, MI
N BgAd 7292 Bolv 9th(Fig. 1A and  USA)S ol&ste] A& MHeg Alssairt
1B). TE3F 7+ 9]0l 7hA EoF T2 ols B} v Abgl FA A5 Nester coil (Cook, Bloomington, IN
282 A7tEE 789do] Wiyt Holry, 922 71 USA)E o|&3dte] %2 ¥ sheathE A7 skt A
Hulo] Ao Qs 2 glom(Fig 10), 34l AF AR AF Akt WYl BsEion, of
o] JfFEo Ae Aol SlHTH(Fig. 1D) T FA= Y o] 28 &7 glo] HdEH
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A case of a 45-year-old man with a ruptured hepatocellular carcinoma supplied by the portal vein is presented.

(A) A transverse hepatic arterial phase CT scan shows a hematoma (arrow) of high attenuation around the liver, and

a large mass (arrowheads) of low attenuation in segment VI of the liver. Note ascites of low attenuation around
the spleen.

(B) A transverse portal venous phase CT scan demonstrates a large mass (arrowheads) of heterogenous high attenuation.
Note the dilated enhancing paraumbilical vein (open arrowhead) and hematoma (arrow) around the liver.

(C) A coronal delayed phase CT scan shows a large low attenuating mass (arrowheads) in segment VI with a tumor
thrombus (arrow) in the right hepatic vein. Note another small tumor (open arrowhead) in segment VIl and iodized

oil retention resulting from previous chemoembolization. Note the hematoma of high attenuation around the liver
and ascites of low attenuation around the spleen.

(D) An anteroposterior view maximal intensity projection image shows the course of the paraumbilical vein (arrowheads)
from the left portal vein.

(E) Celiac angiography shows occlusion of the right hepatic artery and no demonstrable tumor staining.

(F) A percutaneous transumbilical portogram reveals a large hypervascular mass (arrowheads) in segment VI, which
is supplied by the portal vein. Note the catheter placed through the paraumbilical vein (open arrowheads).
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Chemoembolization of the right adrenal artery in patient with solitary
exophytic hepatocellular carcinoma

ATl

Hepatocellular (HCC),

exophytic HCC, extrahepatic collateral artery

carcinoma solitary

s d
604 / F=t

WA 7P E O 2 42}44] percutaneous
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transcatheter arterial chemoembolization (TACE)
= Algiite 3x2 follow up CTollA right hepatic
lobeol St A 3} 915 8led 3.6 cm exophytic HCC
7 A E HS.

ethanol injection therapy

CToﬂ 7\1 hepat1c angle?} 3l *}°]°ﬂ exophytic
tumor7t Al Z WA= A cH(Fig. 1).
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Chemoembolization of the right adrenal artery in patient with solitary exophytic hepatocellular carcinoma
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I
Chemoembolization of the right adrenal artery in patient with solitary exophytic hepatocellular carcinoma

Fig. 7

Fig. 1 On contrast-enhanced dynamic CT, exophytic HCC shows in the right posteroinferior segment of the liver. This tumor
is adjacent to IVC.

Fig. 2 The replaced right hepatic arteriography arising from superior mesenteric artery shows the small hypervascular staining
around the defective lipiodol uptake lesion.

Fig. 3 The right renal arteriography shows the hypervascular staining that was detected on CT. The tumor is fed by right
adrenal artery, arising from right renal artery.

Fig. 4 The right adrenal arteriography shows the hypervascular staining, more clearly.

Fig. 5 The radiograph taken after chemoembolization through the right adrenal artery shows homogeneous uptake of iodized-oil
in the tumor.

Fig 6  The radiography shows the evidence of embolization by microcoils.
Fig 7 The follow up angiography after chemoembolization does not show the remained hypervascular staining.
Fig 8  After 3 weeks, the follow up CT demonstrates the dense accumulation of iodized-oil adjacent to IVC.
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Liver neoplasm, chemotherapeutic embolization,

liver abscess
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Fig. 1 A 61-year-old man with HCC.

(A) CT performed 5 months after 1st TACE, shows a small amount of air, air-fluid level in about 15cm-sized HCC in
right lobe and medial segment of left lobe.

(B) CT performed 7 months after 1st TACE, shows a large liver abscess with air-fluid level. Lipidolized HCC located
middle of abscess.

(C) 10.2F percutaneous drainage catheter was inserted into liver abscess through segment 4 of liver by US guidance.

(D) CT performed 3 months after percutaneous drainage catheter insertion shows nearly complete disappearance of
the abscess. HCC was decreased in size about Scm.
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Persistent sciatic arteryol| 2|5tod

Acute thromboembolism of the lower extremity artery caused by a
persistent sciatic artery

FHg]

Sciatic  artery :lower  extremity  artery,

embolization

P22
CT MIP 943 (Fig. 1) el 5 A sHE] &
Holz =t CT 7449 9% (Fig2) oAl #59
Ry 7 ol A greater sciatic foramen & 7123 &
2] HEC R FstE ool H& FEREO
Bt} o] ol & F8 3] popliteal fossaZ %= A

A9,

Pelvic angiographyt -+ 2] S &
internal iliac artery7} external iliac artery 2.t} 7
HAth(Fig. 3).
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Left femoral arteriography’y

popliteal artery7} o} 2} muscular branchesE=Z ¢
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popliteal artery® tibioperoneal arteries®] 9 <$57}F
gHo g 9807 compartment syndrome®] ¥AY
S AEE 39 A5 Po] Fold T jle HHE
RS R e =R o M= O e e B = e g =i e P e
7hsAdol =& A0 sty QAo e sl

H olabel WEey AEE AR

persistent

X 2

Persistent sciatic arterye= 2F 0.06% <] WE=E &

83 °



© 84

5 Zeth o] A i
superficial ~ femoral —artery=  hypoplasticd}ar
popliteal artery+= sciatic artery2#€ AAHHEZ,
M-S whx B femoral pulset 2Fal} distal pulses
AR FretA AR @ldo] JEhdTh
CToll X+ greater sciatic foramen< A ubA] Zut
ZFAA dHole HES B SR HEOR F3)
= AdTERES B Atk 8402 9|1 ¢
ZGT7ol HW 2] A4 FHoE e e
73-oll= e A XS 7R AL 48] AR Eot
oF 25 &= 9t} Angiography ol A= internal iliac
artery7} #0A external iliac artery Bt} &< 5 Q)
2, WA superficial femoral arterye 7HEX
popliteal artery= FAHA = L7de] Btk 7]
A 2= inferior gluteal artery7} vhefol & Filof A
ZIABIERE A9 2 9l= Aol AT AHA A

=)L O =
23 4 ]l

),

o] persistent sciatic artery®] #Al+= 8444 &
wo] ohimz FHAsh, $uF a2 42
® ooyt &9 FAVE dele FEs wek Fast
o 2 A gdo] 2 Aoe Aot 84
o %449 FE You Aol AAA BAY F
oM AR JAFNE Het AAUY B e
oA o} 7Fo] sHAE Hesfof sh= Fgol E =
AT,

2 1 2§
| == = —
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Persistent sciatic artery0ll 2|st0] &Mt FA StX|S MM

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

MIP image shows attenuated discontinuous femoral
artery, not-visualized popliteal artery and poor distal
run-offs

Axial CT scans revealed a high attenuation tubular
structure (arrow) running through the left greater
sciatic foramen to the posterior thigh.

On the pelvic angiography, the left internal iliac artery
(arrows) is larger than the left external iliac artery.

On the femoropopliteal angiography, attenuated superficial
femoral artery (arrows) continuing to the muscular
branches is evident. Faint opacification of the popliteal
artery (arrowheads) containing filling defects is seen.

(a) On the left internal iliac angiography, the superior
gluteal artery (arrow) and the internal pudendal artery
(arrowhead) are seen. (b) A guide wire passed into
the occluded sciatic artery, which was origininated next
to the superior gluteal artery from the internal iliac
artery. (c) The sciatic artery continued to the popliteal
artery after its tortuous path in the posterior thigh.
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Subintimal angioplasty for occlusion of right posterior tibial and
plantar arteries

Azttt ojutrst aHdMSEE Fobolstut
Al e x|, gEE BiEM EHe MEZ FHEF, FUS
SAHo] Aty 9 Als
Arteries, tibial: subintimal angioplasty =5 U E Y-S sl A Aske] 6F sheathE 4
Jot F A sHEGE=S Aty $HFTH I
3 9 A 591 oF 7 A) 9ol A SHEBe] os] T F
6341 /2 = FAFHS Stk 5F 7Hel e (Berenstein,
Cook, Bloomington, IN, USA) & $74&%5 Z9%
AN AT 7HA A7 o2 0,035 913 =D AHRadiFocus,
GLMA ER RO W A AS wua e oo Japan® BREEH el
EHBK amputation) & W& BAZ 719 A LE subintimal entrs_%% A B8R AL, sublr‘1t1mal s?acexd
A7 T WA o= gz utyet AR FAEF Yol M2 FEHA tipe] loopinge] F4E 5 e
I I T a0 we AR RS e SR delt
=] %‘ﬂ%"cﬂrresting ;aijl I ’8}; A5 -‘H;H IH;JQ X_] AHsAHFig D, SATA] AgH= RE=
FAEE F-9olA wire loopingS ZA A5 &
ZEANE AXEAE W SA4FH 9 intraluminal
qa% space® FEAA7} reentry A3, 003521 %] Al 2~
Critical limb ischemia due to chronic g 9] 3mm X 40 mm =X 7}8 EHSynergy. Boston
atherosclerotic occlusion Scientific, USA) & ol &0 2 AXAAH S u S
A F-9lolA FHeEE SHE A st FEHANE
317 AAL FA7EEE 58l 20F wA=R
CT &N 2 92 axEw 2oL ox] = A7 (Progreat, Terumo, Japan) # P]A| HALE 41}t
Zulo] 9N M TAZTZuwo] Adl ¥ Y 5™ 9] intraluminal spaceWl Z THA] Y3t
HAlo] #AE H|ZEWE =HHB A FF I} 32, stiff microwire(SV-5, Cordis, Miami, USA)Z
2 82 50]gl Y, 2HSEIE B Zx]Ewo] 3 DA o 0018914 AlZ2"9] 3 mm x 100 mm
A sl 5 5 e EF/RE FHStL

Z M7 eH(Savvy, Cordis, USA) 2 EA 5z &
%]

A (Fig. 1). ZEH ] ATt st dddeS
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Attt Wesldadds S a2 Ed Subintimal angioplasty= @< AAdshe W2
AN $AEFUG AT 295 AR & ) S Z2HY 2Af57] "ol intraluminal angioplasty
SHAoY A7 AT A dAF F AL o Hlate] Ale § I A9 Aol W2 AR
o] oJ4l=o](Fig. 3) 3& A abciximab(Clotinab, dHA AT 2 FEdAE subintimal
o]FPA 2, Korea)  10mg¥  FHAIAA angioplasty & 9915 Al dAAS 3 4
nitroglycerin 0.2mg< U FY 3t Th vix o Ay o] oA A e FAGAGA AA] F
Z AP dAxYGsolA A5 A5 HA 34 A 4 Atk wEbA subintimal angioplasty

3 AL AAHJNY FHZFHH 45 & Al G A Y] s Al o] wEAIRE Wl ¢ qlrkes
F7H A3 EEH WA ER7F & FA E e A7l T ZALGA Algshe Aol 28
o] A& =83 tHFig. 4). Ankle brachial index o7 AR
7F A& A 027914 AlE thad 0912 S,
A7 e FoE Y 5 HFHAA A & Loan o233 e
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Fig. 1 A. Reconstruction image of CT angiography shows
obstruction of the right anterior and posterior tibial
arteries. B and C. Angiography of the right lower leg
shows occlusion of the proximal anterior tibial artery
(black arrow). The posterior tibial artery has severe
narrowing at its proximal part, which is finally occluded
at the level of mid-calf (white arrows). Below the ankle
joint, the right plantar artery (arrowheads) is
reconstituted by collaterals from the peroneal artery.

REOPRO 90mg) [.A Fig. 2. The catheter and guidewire systems with a wire tip
POST PTA looping are passed along the subintimal plane to the
occluded posterior tibial artery.

Fig. 3 Immediately after subintimal balloon dilation,
development of thrombotic occlusion (arrow) and
arterial spasm at the distal plantar artery is noted.

Fig. 4 On completion angiography, the occluded posterior tibial
and plantar arteries are successfully recanalized with
good antegrade flow to toes.
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Endovascular intervention for a diabetic foot

FAEo
Diabetic vasculopathy: lower extremity artery,

angioplasty

s d
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Diabetic vasculopathy of lower extremity arteries

a7

Left common femoral artery (CFA) & antegrade
accessste]  6F

Cheongju, Korea) & A¢3t2 anglography &

sheath(Seongwon,
Al
3t CFA9} superficial femoral artery (SFA) ol o &
e A §&be] 1A popliteal artery(PoA)J =
9%+ chronic total occlusion(CTO)E o] 31o™
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vascular

Legoll A= posterior tibial artery(PTA) 7} H]% X
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6mm cutting balloon(Boston
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9] segmental CTOE= 3mm balloon(Savy, Cordis,
Miami, USA) ¢} 0.016%1 2] microwire(GT: Terumo,
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balloon (Savy, Cordis) 2} 0.01621 %] microwire(GT,
Terumo) 2= ©]4-3}e] subintimal passinga}ed
LPA7MA 2943 thS 2mm/3mm angioplasty 3%
t} ATAE 7|24 DPA7ZE A3 Holx o}
T AU Complet1on
angiographys} CFA, SFA, PoA, PTAE 53 &
2 left foot 0.2 77} A MAES gl &
AN} ©]F gangrene®] A7 A2EFA] = A AL
Hh o Unz] FES HEAH IFE IEHI)

3l subintimal passing
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subintimal passingg &
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PoA°]&}9] crural arteriesE¢] A8HA IAM == 7
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interventional radiology 2nd. Philadelphia:
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Fig. 1 (a) Left femoral arteriography shows multifocal stenoses in the superficial femoral artery (SFA; thin arrows) and a
segmental occlusion in the proximal popliteal artery (PoA; arrow) with distal reconstitution (arrowhead).

(b) In the left leg, the relatively good posterior tibial artery (PTA; arrows) with distal occlusion and the discontinuous
anterior tibial artery (ATA; arrowheads) are seen.

(c) In the left foot, the reconstituted lateral plantar artery (LPA; arrow) and the absent dorsalis pedis artery (DPA;
arrowhead) are evident.

Fig. 2 (a) A focal stenosis in the common femoral artery was dilated with a 6mm cutting balloon.
(b, ¢) A segmental occlusion in PoA was passed subintimally with a 0.016 microwire-balloon combination and stented.
(d) Distal PTA occlusion was passed and dilated with  2mm/3mm balloons.

Fig. 3 (a,b,c) Completion angiographies revealed improved flow to the left foot though the femoral, popliteal, and posterior
tibial arteries.
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Fig. 1 Inflammatory aneurysm of abdominal aorta in 40-year-old man. A. Coronal reconstruction image shows fusiform dilatation
of abdominal aorta. B. Pre-enhanced, C. arterial, D. delayed phase CT scan. Three-layered periaortic soft tissue mass
is seen and the posterior aspect of aorta is relatively spared.
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Treatment of a thoracic aortic pseudoaneurysm caused by mediastinitis after
esophageal injury by a foreign body with help of stent-grafting

OfECiEHEY &

=ol2 o

HHHL, % |t

(1}
l_°
ot
_rE

Ao Ale 3 A=Y

Thoracic  aorta, aneurysm: mediastinitis: FeAor Z2AT Ao AL Adst= A
endovascular aneurysm repair T ARS 7 YT £ AT F e HHE
st WA 7Y FHFE stent graftZ =L o]
s Fo| FEE vE Aldste] 45 A5 vy

31A1 /A 712 A5HRE Attt
CT angiography’y 7Hd 59 R/ 7IAF = left
oA A subclavian artery(LSCA) 2] 71 A1 59} wjj-¢- <14 &}
MBI AR Tl S o] 2702 v 04 101 L'SCA ZIARE BES | oy
NS AW Aol 20 AAME wasy g e 2 et common femoral atery:
2702 AARLHFig 1) 49 % 7§20 pigtail catheter& AF3ted Als) St aortography &
. 0 e Astel JMEURE Beleta, mm 27

A & A3l
Joted vidst separated stent graft(Seal: S&G biotech, Seoul,

Korea) € aortic archoll AX]3s}t}. Stent graft<]

EL A 295 bare F-5-2 aortic arch®] A|ZHLo)] 1247
Aortic pseudoaneurysm caused by mediastinitis 3 graft $-8-& left common carotid artery 7] A%
2% Bo YXAA stent graftE AT
iR TS| (Fig. 3). A % aortography’d 7Hd e FE 2
CToll A A7 % (superior mediastinum) &) 45 A7F AA GFae AT 5 AT Stent graftdA]
273 @0, aottic arch 28 WEOZ FHojpe Y FrAMNN TATE 43 vl
oF 3mA7| 9| #e]R ok Wilo] Hold o wwe  AREFES ARSI dFAF T4 HAtA
233} 2ol 2957 ArkFig. 2). Wye we gp e TRAN YA FEe] HlH] A AAEH
T EFHE ANENRDZ AdE S ol &% A=A AES Al 11 o) 3
AAGE ol&d BEXE7 A=A
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A3 stent grafte & $1A|5t Jow 759 F
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Mediastinitis®l ~ &¥+#  infected  thoracic
pseuodoaneurysm-J S 257+ A ) Prokakis
< ke W o g X7k 37yl A AlEE
Hystded, AEWHOZE=  aortoesophageal
fistuladll talX B4 EE AAE7IA thest,
aorta®ll thal A= th7llsynthetic graft thAll&S 3491
91} extraanatomical bypasstt EVARE 3 %=
AT sFHA HAFE 7L Fest A= FES, O
2] 4o A9= EVARE AYZAE 3l1L o] 59

= Zo] uigg st &9tk Ting

TEH AEE S

=90 By 9359 799 Sajo) A EVARE A&
Aol GAA AF7E AR aortoesophageal
fistula7} ot 29 9] $Ap= A= Apdsdtial
EE, 2 FHdA HHYEVARE Aldsitas &
£Z22E &5t esophagus®] el thak 24 A

gI3he] h$ F2

& Aldste Aol A4 ARE
sth & 2= 9}

gastrofiberscopy 2. Th=
esophaguss
05 ehdgk BhHolth

| ==
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Fish bone$©] esophagusE 3. mediastinumell

dqeS vESF de= 7FeAel Ao
rigid endoscopy S ©]-& 3}
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. Prokakis C, Koletsis E, Apostolakis E, Dedeilias

P, Dougenis D. Aortoesophageal fistulas due to
thoracic aorta aneurysm: surgical versus
endovascular repair. Is there a role for combined
aortic management? Med Sci Monit. 2008:
14:48-54.

. Ting AC, Cheng SW, Ho P, Poon JT.

Endovascular stent graft repair for infected
thoracic aortic pseudoaneurysms--a durable
option? J Vasc Surg. 2006. 44:701-5
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Fig. 1

Fig. 2

Fig. 3

A fish bone (arrow) was stuck in the upper esophagus, which was air-distended during the study. The fish bone was
removed under a gastrofiberscopic guidance.

(a) A 3cm sized bulged highly enhancing lesion (arrow), compatible with pseudoaneurysm from the aortic arch is evident.

(b) Posterior view of the volume rendering image revealed that the neck of the pseudoaneurysm is located near the
left subclavian artery (LSCA) origin.

(a) A focal outpouching (arrow) from the aortic arch is seen.

(b) A separted aortic stent graft, consists of an outer covering and an inner bare stent, was placed from the proximal
of the aortic arch with its grafted portion covering the LSCA to the upper thoracic aorta. Delayed flow thorough
the LSCA after stent placement is seen.

(c) Successful exclusion of the focal outpouching is evident
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Saccular aneurysm developed from penetrating atherosclerotic ulcer and
stent graft treatment

Ao Aty 9 Als
Aortic ulcer, atherosclerosis, thoracic aorta. 5 249t 59 (Right common femoral
artery) & cut downst¥ o & 2{the] F9E
- | Azpste] A 71 E (Sizing catheter) & )t 52
664/ 2F 7 A & daxgeS Aldst] ~HE 7t
ZES YT A 4 EHE”" o] A71& skt
oI AT 5 29tE s9E Fske] 5F introducer
Eo] HE glE #3AAE 7217 pain score 10 sheathS A “?Jf}—’ 5F 7}l Bl (Cook, Bloomington,
qe REL me Ao EEe 2z g aaeld USA) <} 0.03 E AN Terumo, Tokyo, Japan)
- ' £ ol&ste] FHEEE e tEd7bA] Adstaith
7HEHE St 260 cm Lunderquist FEAHAL
A% (Cook, Bloomington, USA)E A3 & FEHALS
gesdgol S IAFAY sHAsY AY utg} 347)(dilator) 2 31802 $= 24tig
(penetrating atherosclerotic ulcer) &+ 743} &= = ZwS W3 & 36 mmx95 cm Seal AHIE JEIEZE
WA o T device(S&G hiotech, Seoul, Korea) & 4+ 3k ot
(Fig. 4).
P R VS| A3k= YA o] ~HE IBjZE dev1ce§ A st
W9l g AT 293 A28 dEaddy L HEHIZGES AQse] AXE Al ¥ 24
(Fig. 1) tEuge) 2o ta £ Qe o = IPEES AX30. ”W“Lﬁi YT lE
7} BREo] A FZo] Eutw A4S Bgoe W 2YEANA endoleaks HolA UL FHFE
29574 s 9EFG A grugel A LHARNH T 5)
A o] #AFEAH(Fig. 2)
733 HE F 1Y T Ale 33 Hsts) dgEedol r %
A tiszel 273 46 X 34 an =01 19 an ] AT ‘FA dEsY S5 (acute aortic syndrome) €]
3 FHFIE AT Aol dEEATH(Fig. 3) o= ula) glEu ey g9 A=A =)
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repair for penetrating atherosclerotic ulcers of the
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Fig. 1 Non enhanced axial CT scan shows circumferential high
density in the aortic arch. Focal wall calcification is also
seen.

Fig. 2 A Arterial phase sagittal and B. coronal CT scan show
atherosclerotic ulcer in the aortic arch.

Fig. 3 In arterial phase sagittal CT scan after 7 days, Saccular
aneurysm is developed.

Fig. 4  After 11 days from initial CT scan, angiography is done.
Angiography shows more enlarged aneurismal sac than
CT scan.

Fig. 5 Aortic angiography after stent placement shows
isolation of the saccular aneurysm.

Fig. 6 Sagittal CT scan obtained 1 month after stent insertion
shows isolated aneurysm filled with thrombus.

Z:443.90%
L: 259
W :882
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Endovascular stent-graft insertion for arterio-ureteral fistula in a

patient with retroperitoneal fibrosis

Urinary fistula, ureter, retroperitoneal fibrosis,

!

stent.

o] ®ltH(Fig. 2).
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Fig. 1

Fig. 2
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Arterio-ureteral fistula in a b4-year-old man with the
retroperitoneal fibrosis.

(a) Contrast-enhanced CT image shows rindlike region
of soft-tissue fibrosis encasing the aorta, bilateral
common iliac arteries, and left ureter and
arterio-ureteral fistula (arrow)

(b) Preprocedure pelvic arteriogram reveals the
arterio-ureteral fistula (arrows) arising from the
proximal portion of left external iliac artery and
stenosis that involves both left external and
internal iliac arteries.

Arterio-ureteral fistula in a 54-year-old man with
retroperitoneal fibrosis.

(a) Self expanding 12mm stent-graft was placed.

(b) Radiography shows additional dilatation with a
10mm balloon catheter.

(c) Postprocedure DSA image shows no fistula and mild
residual stenosis in left proximal common external
iliac artery.
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Aortic branch artery pseudoaneurysm accompanying aortic dissection

FHg]

Acute aortic syndrome, aortic dissection, branch

artery pseudoaneurysm, embolization

2 H
41A), FAEA}

wgra

B

Acute aortic dissection, Stanford type AZ 29
o2 AYHE IAY.

Zl

a3
Aortic

accompanying aortic dissection

branch artery pseudoaneurysm

Vg2

CTelA  Stanford type A tis= 9] (aortic
dissection) ©] proximal ascending thoracic aorta®ll 4|
$E infrarenal abdominal aortaZ7}A] #HZEEH
dissection®] false lumen< = thrombosis7} #
(IMA)Z  &&EHH,
abdominal aorta®] celiac trunk ZAH4-E renal
artery 3 7MA = false lumenel] ¥

=
enhance’} & blood flow7} #2511

intramural  hematoma

5 contrast
A3 3709

reentry tear”} proximal ascending aorta, right 11th
intercostal artery, ZL2] 3! right renal arteryoll A 2

GAZILo| A atypical aortic  dissection®]
ascending aorta**-¥ infrarenal abdominal aorta”7}=
extension® ] 911, intimal tear’} CT 2743 FY

s7] B,

SER R
Right 11th

microcatheter (Renegade,

artery &
Scientific) £}
microguidwire(Transend wire, Boston Scientific) 2
selectiondle]  Polyvinyl alcohol(PVA) particle
700-1000um= A AEE  Al8SZ N-butyl
cyanoacrylate(NBCA) ¢} lipiodol S 1:3°.2 £33t

3 F712 MAES A5, right renal arteryol

intercostal

Boston

stent-graftE insertion$t.
KU 11
Aortic dissection®] thrombus®Z YA = false
lument] ¥+ intramural hematoma(IMH) W59l
blood flow”} & small area’} A= @ aortic
branch artery pseudoaneurysm %=+ penetrating
atherosclerotic ulcer(PAU)E Azt 4= Atk CTol

A ZEAHOE aorta®}2] communication®] H o] A



Aortic branch artery pseudoaneurysm accompanying aortic dissection

%%, 917} nonpleural portion®! 7%, 1L
contrast mediaZ filling=H o AE F

artery7} A1 ZE = Ao] #FE = A 55 5 F
t}. branch artery pseudoaneurysm-- |
9] epitheliume 7FA 2 QA L= FXEZ A, true
lumen3} branch artery 7+e] &3 (conduit) &= 2}
L3517 Hv, MAEZ AFT 5= ok o] ZdoA
= branch artery pseudoaneurysm< M A&Z X5
S} right renal arteryoll $1%]3} intimal tearol] o3l
M= stent-graft® 2 Fa9 3, ¢ 5d T A P3k
follow-up CTlA o] Ao #&=H aortic dissection

Z} thrombosed false lumen©] €43 A2 =)
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1. Williams DM, Cronin P, Dasika N, et al. Aortic
branch artery pseudoaneurysms accompanying

aortic dissection. Part 1. Pseudoaneurysm
anatomy. J Vasc Interv Radiol 2006 17:765-771.

2. Williams DM, Cronin P, Dasika N, et al. Aortic
branch artery pseudoaneurysms accompanying
aortic dissection. Part II. Distinction from
penetrating atherosclerotic ulcers. J Vasc Interv
Radiol 2006. 17:773-781.
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

A Thrombosed false lumen with small contrast filling at the proximal ascending thoracic aorta, suggesting intimal tear.

B. Focal small arterial enhancing lesion was noted within the thrombosed false lumen. C. Focal intimal tear at the right
renal artery

Selective angiography showed branch artery pseudoaneurysm origin from the right 11th intercostal artery. N-butyl
cyanoacrylate(NBCA) embolization was performed for this lesion.

Follow-up CT scan was performed after one week from embolization. Complete exclusion of right 11th intercostal artery
pseudo aneurysm was noted.

A-C. 5-year follow up CT scan showed complete resolution of previous noted thrombosed false lumen and aortic dissection,
with also disappeared previous noted NBCA mixture, but still remained focal intimal tear at the proximal ascending
thoracic aorta. Stent-graft patency was also noted at the right renal artery.
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Thoracic endovascular aortic repair (TEVAR) for the treatment of aortic
dissection in patients with Marfan syndrome

Purpose

To present the outcome of thoracic endovascular
aortic repair (TEVAR) for the treatment of aortic

dissection in patients with Marfan syndrome.

Materials and methods
From March 2003 to December 2008, TEVAR

with percutaneous stent-graft placement was
performed in 5 patients (2 men and 3 women:
mean age 44.8 years, range 35-58) for the treatment
of aortic dissection in patients with Marfan
syndrome. Four patients undergone previous
previous surgical aortic root repair due to type I
aortic dissection (type III at the time of TEVAR),
and one had type III without surgical history.

Results

Clinical failure was occurred in two of five
patients. One failure of TEVAR was due to
iImmediate complication of a new retrograde
dissection from inadvertent guide wire working
during the procedure. Surgical conversion was done
successtully. The other failure was a case of delayed
complication of pseudoaneurysm at the proximal

end of the stent-graft. In the remaining three

b

HMIcHEtm o|utchst HAto|stat
M, olE2E, HE, 157, 3, 0|=H

patients, primary entry tear was excluded
completely with false lumen thrombosis without

any problem.

Conclusion

Although there is a controversy of the role of
TEVAR in patients with Marfan syndrome,
TEVAR is feasible in selected patients. However,
particular attention in terms of case selection,
design of stent-graft, vigilant procedure as well as

meticulous follow-up should be considered.

Key words

Marfan syndrome, Aortic dissection, Stent-graft

Discussion

The Marfan syndrome is a heritable disorder of
affects the

cardiovascular, ocular, and skeletal system. The

the connective tissue which

cardiovascular manifestation with aortic root
dilatation, aortic valve regurgitation, and aortic
dissection has a prevalence of 60% to 90% and
determines the premature death of these patients.
Thirty-four percent of the patients with Marfan
cardiovascular

syndrome will have serious
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| Table | The outcome of TEVAR for the treatment of aortic dissection in patients with Marfan syndrome,

, . ' Stent-graft - Thoracic aorta  Abdominal aorta Follow-up
Patients  Aortic Dissection placement Complication remodeling remodeling A
) Immediate, .
;(y)fgclgu%g\r/;o?gr retrograde dissection Complete (Fj)?srsselitt?r?gt
1. M/47 type | aortic pxoximal DTA  during the exclusion of entry aneurysm. no 6 years
dissection procedure-surgical tear from surgery change ’
conversion
Type Ill; previous Complete Persistent
aortic surgery for ..~ exclusion of entry  dissecting
2. F/43 type | aortic mid-DTA No tear with false aneurysm, no 6 years
dissection lumen thrombosis  change
Type Ill; previous Delayed, Complete Persistent
3 M/l aortic surgery for mid-DTA pseudoaneurysm at  exclusion of entry  dissecting 3 years 5
: type | aortic proximal tear with false aneurysm, no months
dissection stent-observation lumen thrombosis  change
Persistent
Type Ill; previous Complete dissecting
aortic surgery for ' exclusion of entry aneurysm at
4. F/3 type | aortic proximal DTA  No tear with false thoracoabdomin 3 years
dissection lumen thrombosis al aorta, no
change
Complete Persistent
' exclusion of entry  dissecting
5. F/58 Type Il proximal DTA  No tear with false aneurysm, no 3 days
lumen thrombosis change

complications requiring the treatment in the first
10 years after diagnosis.

Before aortic surgery became available, the

due to disease progression. To prevent these
complications, particular attention in terms of case

selection, design of stent-graft, vigilant procedure

majority of the patients died by the age of 32 years. as well as meticulous follow-up should be
Introduction in the aortic surgery techniques caused considered.
an increase of the 10 year survival rate up to 97%.

There are several reports of TEVAR for the Loun References -

treatment of aortic dissection in patients with
Marfan syndrome. However, the reports are small
number of case series, the long-term results are not
available yet, and complications such as a new
dissection and pseudoaneurysm related with the
stent were reported which make it is hard to justify
the role of TEVAR in Marfan patients. The
fragility of the aortic wall and disease progression
may predispose to these complications.

In summary, TEVAR in patients with Marfan
syndrome (connective tissue disease) is feasible but
still questionable regarding their young age and the

rates of complications, endoleaks and reintervention
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Fig. 3 A-C
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Dec 16. [Epub ahead of print]
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Fig. 1

Fig. 2

Fig. 3

(Patient 1, M/47) Immediate complication of stent-graft in patient with Marfan syndrome. The patient underwent Bentall
operation 16 years ago due to acute type | aortic dissection.

A. Progressive enlargement of the descending thoracic aorta due to type Ill aortic dissection.
B. During the procedure, the guide wire was negotiated inadvertently into the aortic wall (arrows).

C. Post-placement of aortic stent-graft aortography shows a new intimal flap (arrows) created by inadvertent guide
wire.

D. Post-procedure CT scan demonstrates new retrograde dissection and persistent false lumen flow. The patient was
converted to surgery.

(Patient 3, M/41) Late complication of stent-graft in patient with Marfan syndrome. The patient underwent Bentall
operation due to type | aortic dissection. And then, type IIl aortic dissection was treated with percutaneous stent-graft.
However, a new pseudoaneurysm (A, arrows) at the proximal end (B, arrow) of the stent was developed three and
a half year later the stent-graft procedure.

(Patient 2, F/43) Clinical success of stent-graft for the treatment of type Il aortic dissection with Mafran syndrome.
The patient had a history of Bentall operation due to type | aortic dissection.

A. Initial CT scan shows type | aortic dissection and annuloaortic ectasia.
B, C. Aortography after Bentall operation shows type Ill aortic dissection.
D, E, F. CT scan before stent-graft shows type Ill aortic dissection.

G, H, 1. Follow-up CT scan 6 years after the stent-graft shows complete exclusion of the entry tear and complete thrombosis
at proximal descending thoracic aorta without any complication.
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Stent Graft Placement for the Common Iliac Arteriovenous Fistula Following
Lumbar Disc Surgery
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Fig. 1

Fig. 2

Fig. 3

Arterial phase CT scan shows a large arteriovenous fistula between the right proximal common iliac artery and the
left proximal common iliac vein on axial (A, arrow) and coronal (B, arrow) images. The intraluminal density of IVC
is similar to that of iliac arteries.

Pelvic arteriography using a pigtail catheter shows a large arteriovenous fistula between the proximal part of the right
common iliac artery and transitional part of the left common iliac vein and IVC (arrow). Hugh amount of arterial blood
directly flows into the IVC and is regurgitated into markedly engorged left iliac vein. B. A self-expandable stent graft
(12mm in diameter and 5cm in length) was placed at the right proximal common iliac artery to cover the fistula. Note
a 5-F catheter in left iliac artery to mark aortic bifurcation on fluoroscopy (arrowhead). C. On pelvic arteriography obtained
immediately after stent graft placement, the fistula is completely covered by the stent graft (arrows), and IVC is not
opacified. The right internal iliac artery is opacified through lumbar and left internal iliac collaterals (arrowhead).

One month later, MIP image of CT angiography shows patent stent graft (arrows) without opacification of venous
structures.
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&3k TIPSZH7H &=

Revision of a TIPS through a percutaneous transhepatic access

FHg]

TIPS, portal hypertension

s
644/ A4

Yol 3lo] 2007d 1€ TIPSAIE Tots. ol %
TIPS# 2 7} Rl=]o] 7N SAI =8t 2 Aofa)
3 histoacryle  ©]£3  transhepatic varix
embolizations g 2H| Al W A Sl TRA] §43
=Gl F S8l A WAIFAH A8 Algste &

go] st oyt A&E = JH.

P27

CTAA &<t 74 slke] Aol Helth TIPS+
2Hd 8] 2 Atk 919} A EaHe] Al o= Kol
= ol TIPS¢t WAlEA AE F AME
histoacryl/lipiodol®] XE.1thH(Fig 1).

NE i

Right internal jugular vein (RIJV) accessZ ©HA]
23] TIPSZ 9] AYE A=A At

ol 25T FEE T8 W &S A
Chiba needle(A&A, Seongnam, Korea) & TIPS2]
S-S A Ae 50018213 hair wire (A&A)E
TIPSWZACE AYPAI7IE d 33t rhFig. 2).
o] % o] & e} 5F yellow sheath(A&A)E 43}
22 0.035 hydrophilic guide wire(Radifocus, Terumo,
Tokyo, Japan) & A4S ths, o] wireE 4wl
A snaringdte] RIJV access¢ = wjll & o] 5 &
sto] EoAEE thA] 9F TIPS sheath(Cook,
Bloomington, USA) & At9sted 23l TIPSS] +7F
274 JhE st R gt A st th(Fig. 3).
o] & o] TIPS sheath& webA catheter-wiregs =
z1sle] A portal vein7bAl WY 5 AT o]
ukgl TIPSE #5538 wireE ©]83}9] pressure
gradient(27mmHg) & 743 th& AZE 43512
10mm3& 7, 80mmZAe]e| partially covered TIPS
stent (Taewoong, Kimpo, Korea) & A x3}e] TIPS
£ AstAtH(Fig. 4). ol %

Terumo) &

left gastric vein®. =
SOEN

R 2 3913k T histoacryl

microcatheter (Progreat,
esophageal varicesZ2] ¥
< lipiodol# 1:22 &3¢ emulsions FH3te
gk TIPSE HAbet AE%

lipiodol-histoacryl emulsion.©. 2 embolizationd} 3 th.

varicess A AT} &

gt TIPSH7HE S
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1. Kanazawa H, Narahara Y, Fukuda T, Kondo et
al. Transjugular intrahepatic portosystemic shunt
for refractory ascites: results in 50 patients.
Nippon Shokakibyo Gakkai Zasshi. 2009;
106:356-369.

2. Rossle M, Siegerstetter V, Euringer W, et al. The
use of a polytetrafluoroethylene-covered stent
graft for transjugular intrahepatic portosystemic
shunt (TIPS): Long-term follow-up of 100
patients. Acta Radiol. 2006: 47:660-666




Fig. 1
Fig. 2

Fig. 3

Fig. 4

BIO|ZZXIE 018

CT revealed liver cirrhosis and right pleural effusion as well as occluded TIPS.

The middle of the TIPS was punctured percutaneously under US and fluoroscopic guidance and a hair wire was inserted
through the occluded TIPS lumen.

After passage of a 0.035 guide wire through a yellow sheath, the guide wire was snared out through a right internal
jugular access. Then a 9F guiding sheath was inserted through the wire into the occluded TIPS lumen.

The prior TIPS was dilated and a 10mm covered stent was placed. Portal venography revealed a good flow through
the widely patent TIPS.

gt TIPSH7HE S
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Stent placement for a segmental SMA occlusion caused by a focal dissection

o]
Superior mesenteric artery

Dissection, endovascular treatment

s d
4941 /A

) 1 Vs
A7) AR BEO 2 syt ERE vt
o] AA = 2% rebound tenderness A

Askh FAAAY Bol2d A

Py

CTolAd  SMAZAH
dissection®] ®.¢I1th(Fig. 1).

S0 A  segmental

ANed

in:]

SMAZ Gl A SMA 95l 542Q1 &3
Gt 1 A %0] oF 2~3CmA L Aol HHst B
o1th(Fig. 2). CT¢} vl 3le] B dissectiondl] 2]t
aneurysmal dilatation®} true lumen collapse”} 9+
AR AEE Tk A olst BXE SUE
Froll &Jsted 29 =L oyt I HETt HAHA L
Jo R7F AstEo] &S & F Utk Aol

OLECHSHES Farolstnt
HRHS, It

Holz] o=t} Ao] A Walr}t
8 gro} HE o] AatdA 7h Bty
1, dissectlon—J 38t Fse] B% otstd 4 9l
o

S 7] HHEYS stentH YO 2 A B8]

M 8F #719] guiding catheter (RDCI: Cordis,
Miami, USA)E right common femoral artery & %
sto] SMAQ 7AH2 AFd3stdth o5 5F glide
(Terumo, Tokyo, Japan)3 0.035
hydrophilic guide wire (Terumo)E ©]-&3}e] = 4
9] collapsed ¥ true lumens AU o] 5 E-2]714]
294l A3ttt o] 8mm 27 60mmZole] =zt
7} %48 stent (Zilver: Cook, Bloomington, USA)
E WRFd AAstatt (Fig. 3). ZHE A =

catheter

A Fe EF7F GHE L o]t AR RE N
Ags &9 & F d0d
e F B adEsdeH id § #3 CTH

Abell A dissecting aneurysm-
NEE glom SMAE 5)
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1. Casella 1B, Bosch MA, Sousa WO Jr. Isolated
spontaneous dissection of the superior mesenteric
artery treated by percutaneous stent placement:
case report. J Vasc Surg. 2008; 47:197-200.

2. Zhang WW, Killeen JD, Chiriano J, Bianchi C,
Teruya TH, Abou-Zamzam AM. Management of
symptomatic spontaneous isolated visceral artery
dissection: is emergent intervention mandatory?
Ann Vasc Surg. 2009: 23:90-94.

3. Yun WS, Kim YW, Park KB et al. Clinical and
angiographic follow-up of spontaneous isolated
superior mesenteric artery dissection. Eur J Vasc
Endovasc Surg. 2009 Feb 8.[Epub ahead of print]
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

CT shows a segmental dissection involving the proximal
of the superior mesenteric artery (SMA).

SMA angiography revealed a focal aneurysmal dilatation
in the false lumen (arrowhead) and segmental true
lumen collapse (white arrow) and delayed flow through
the reconstituted distal SMA (black arrows).

(a) After crossing the true lumen collapse, contrast
media was injected simultaneously through a guiding
catheter and a 5F catheter. False lumen dilatation and
true lumen collapse are well seen. (b) An 8mm diameter
60mm long self expandable metallic stent was placed
in the proximal SMA. Improved arterial flow through the
SMA is evident.

MPR image in the follow up CT after Tmonth revealed
widely patent SMA stent. A mild luminal kinking at the
proximal end of the stent is seen.
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Recanalization of chronic total ccclusion of superior mesenteric artery assisted
by retrograde approach via celiac collaterals

o]
Chronic total occlusion percutaneous transluminal
angioplasty (PTA)

2 H
TTA, A3}

W27

oF std HEH AFE 2]$F 5 (postprandial
abdominal pain) & F42 Wy

adg

Chronic total occlusion of the superior mesenteric
artery
LA
B35 CTollA Z77HeHs 9 (superior mesenteric

o i
artery, SMA)9 T3 ¢4 # A (chronic total
_.‘:}-Z (o=

occlusion, CTO) o] #2=| {TH(Fig. 1). ol
ol E7EW (Celiac trunk) R 3Hg7HEHE
(inferior mesenteric artery, IMA) & < ;_’SF??\&‘%
SMAS] 815 #HAo] #2=ATH(Fig. 2A).

EH A SMAS] 915 HARE0 2 H3
A HEE AEstd oy Aofate, celiac trunkol Al
#A A o)A %5 = (pancreaticoduodenal  collateral) <
E3le] 93402 5F Yashiro catheter(Terumo,
Tokyo, Japan) % 24F microcatheter(Renegade
STC-18, Boston Scientific), microguidwire(Fathom,
Boston  Scientific), o]-g-3tq
through-and-through technique2 ©]&3led SMA
<95 HAEE 533 F 6mm balloon 2 7
vz d#A <% (percutaneous  transluminal
angioplasty, PTA) = Aldat o &2 21 70%
Hztol #A&FEo] § x 60mm self-expendable
stent(Smart control, Cordis, Cordis, J&J) & A +
6 x 40mm balloon® 2 PTAE A3+ th Stent
A9 2 PTAS k=322 ##sA] Zurh

T H

83 snares

U

A7+ 25 = (mesenteric  ischemia)  $Fx}oll A
SMAWY celiac axisell &t 4 A5E=Fa4] A
Fof HlgiA @ FFA o, vl A S AleE

ATk SMA 979 7] ¢bd HAo] S o
aortic root angiographyoll A& =& QS Zrol A
MeE A71717F A"tk oldd 79 celiac axistt

= A%

IMAE 5 7802 Fushs 497 gl 9
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1. Robken J., Sammas NW. Treatment of a totally
occluded superior mesenteric artery facilitated by
retrograde crossing via collaterals from the celiac
artery. Journal of endovascular therapy
2007:14:745-747

2. Ozawa N. A new understanding of chronic total
ceclusion from a novel PCI technique that involves
a retrograde approach to the right coronary artery
via a septal branch and passing of the guidewire
to a guiding catheter on the other side of the
lesion.  Catheterization and Cardiovascular
Interventions 2006.68:907 - 913
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Recanalization of chronic total ccclusion of superior mesenteric artery assisted by retrograde approach via celiac collaterals

Fig. 1

Fig. 2-A

Fig. 2-B

Fig. 2-C
Fig. 2-D

Focal luminal narrowing of the proximal superior
mesenteric artery (arrow) without evidence of bowel
wall ischemia

Superior mesenteric artery (SMA) angiography shows
chronic total occlusion with retrograde filling of distal
SMA via pancreaticoduodenal artery.

Recanalization of the SMA obstruction segment using
through-and-through technique.

Self-expandable stent insertion at the SMA osteum.

Completion angiography shows recannalization of the
SMA without evidence of residual stenosis.
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Thrombolytic therapy for arterial and venous thrombosis in the
transplanted pancreas

o]
Transplantation, pancreatic artery and vein,

thrombolysis

394
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pancreatic artery and vein thrombosis)

Wol A Fxo] Bt (Fig. 2). o]

ol thal A urokinase®}t SavvyE

x>
N
Ny
=
a
il
©

(Fig. 3) AW el A& urokinase$t SavvyE
AFFHEE o] 48 FHEal& 7144 FHAA
=g Aldstaion Holdle &t tisixl e Zilver

=
ZHIEES Y ﬁ}ﬁii}(Fig. . l 01*441] ZPOﬂ gt
=

2o fFrstilA AU E WS A8t 5Fr
sheath(Terumo, Tokyo, Japan) & Z&th &5 |
Arelstdth. Pigtail catheter(Cook, Bloomington,
IN, USA) & BHois™do] §AAI7]52L 57 3 9t
e 29<S A8 F Simmon catheter(Cook)
£ ol&dtd oA HFFHs AdHsy
urokinase 109+ unit& ©]-&3afo] RHEA0 2 A&
les Al SEHEETHS ARSI
Savvy F47HH (5mm x 2cm, Cordis, Miami, FL,
USA)E ol&sto] o] A Ao v G5 2o tf
3 TAPALES Aldsdn. FFUEAH S
Z59 st A AAsta o)A F e v g
o] Ao thalA Savvy FX47HE (5mm x 2cm,
Cordis, Miami, FL, USA) & ©]-&3te] 71414 &3

h
=
=

A A& A 3R urokinase 107+ unitS o] &3}
of HEA 02 JAGaeS Aldstnh ol % F9



ZPsollA gF 7IAF] ZkE=FH 2 o] Qo] Zilver
stent(14mm x 3cm, Cook, Bloomington, IN, USA)
£ Akt oAl o] 2 F17ge] vld-s ol ol A
Davis catheter(Cook, Bloomington, IN, USA)E ©]
S3to] A @RS AYENS of Fxo] B
o] yrokinase 20%F unit®} heparin 500 unit< 1A17F
S AEHAHOE Fst] ML= APt
o}, pRA Az sl A vAdE o] JE o 9)

T AA7 A w7 2GATF U s s

O

S o
R oN
Y ot S
1>

i)

=

>

of

£

D)

1o

of\

ox

5o
<
>
9,
0
5
o,
o

=z
.

u!

i)
o
1>
]‘_ﬁ‘.{
o

(]
Mo
=)
o
o
o

( _ll,j: OH'I
4
-9

< |

re
o ol re
Jr o

rir

=2

o
>
iy
1o
At
oX,
o,
o
v
r
L
1>,
il

r 4
Lo

Q1o 7 2~19%7} BIE
Ho}h =t} o] e AUdA
A

FeA g4 AA<, AAA
o

H
o

[
oX,
)
D

o
o=
)
rr
PO
rlo
el
oX,
N
o
et ;‘NZ
o
i
rN
1o
N
)
o
e (T orloomet

N
i l rle
=
ot
N
o by o

o
2,

o
o ) -
. e %
> O
= _lE
l‘ﬂ F{E

=
iz
oz
iy ok

L e ¥
do 4 ofN X M1 o rlo oo pob

=2
=
:oé
>
m G
)
ofo
:(I)L_"
)2
)
X
IV
e
)
2L
A

MO ooz XL oo 3o
Wy 0% o >
2 FU[O gk ﬂl‘l)‘
E 24_{ ﬂ-]lO
o) olN o
e
o |
= f
= o u
o 3R
o au) Sg,
ko i)
o ot
=) o
4y on >
iy o
2 oX,
g do <=
R 2
N
N

s
o

Mol SAlo| w3

dhRlst
o] gl A dAFo] WA s=
A2 A e
o)l vascular stumpE 7FA 22 Al
of Py FR[IF A

stumpol= @He] FAsHA =, s
[e)

o
oA AL o] He] Eulz} &

[e]

1. Dobos N, Roberts DA, Insko EK, Siegelman ES,
Naji A, Markmann JF. Contrast-enhanced MR
angiography evaluation  of
complications of the pancreatic
RadioGraphics 2005:25:687-695

for vascular

transplant.

2. Stockland AH, Willingham DL, Paz-Fumagalli R,
Grewal HP, McKinney JM, Hughes CB, Walser
EM. Pancreas transplant venous thrombosis: role
of endovascular interventions for graft salvage.
Cardiovasc Intervent Radiol. 2009
Mar:32(2):279-83. Epub 2009 Jan 30.

3. Gilabert R, Fernandez-Cruz L, Real MI, Ricart MJ,
Astudillo E, Montafia X. Treatment and outcome
of pancreatic venous graft thrombosis after

kidney-pancreas transplantation. Br J Surg. 2002
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Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

4

Pelvic aortography shows patent superior mesenteric artery(arrow) and occluded splenic artery of graft.
Venography of transplanted splenic vein shows filling defect in graft vein indicating venous thrombosis.

Angiography of graft splenic artery after thrombolysis shows recanalized proximal segment (arrow) of splenic artery
and remnant thrombus in distal segment (arrowhead) of splenic artery.

Venography of graft vein after thrombolysis and placement of stent shows recanalized splenic vein of graft.

5-A  Final splenic angiography shows good flow of splenic artery of graft.
5-B Venous phase of splenic angiography shows intact flow in stent (arrow) placed at venous anastomosis.
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Percutaneous placement of a PEG-type gastric tube

CASE 29
HAIES #1F
A9

Stomach, procedure: gastrostomy
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7d A glottic cancer® gy HRARA R

total laryngectomy S A3 1k
Yoz S48 A A F gles AHolth

H ] =

P A AFH AYS 7294 HHOE A}
2 39tk WA 5F  cobra  catheter(Cook,
Bloomington, USA)E hydrophilic ~ guide
wire(Radifocus, Terumo, Tokyo, Japan) % 3}ol
stomach® & 9] g th3 o] & 372 WAAA T
¥ (anterior abdominal wall) 914} stomach®] &}
A5 A9 (anterior wall) < H3x3 F o] & HAs}
3L 2709 T-fastenerZ stomach®] A¥ S A&
FIABIHtHFig. 1). % F fastenerAte] & thA] A
Abek ohg- whwksl - %= " AN Lundquist, Cook) & 4
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(Ultrathin diamond, Boston scientific, Natick,
USA) o= sttt o] % A& 18F feeding
tube(balloon replacement gastrostomy tube, Cook)
(Fig. 2) & HA] AF23F 6mm balloon catheter?] =
Aol AFabete] FA3o] dilatord &S 3HAl B
+ ¥ &4 AZE 5319 stomch& 2 2 feeding
tubeS A sFATE Feeding tubed] tipoll= ZE419]
g o=t o]& &9 pre-filled syringesZ %%

A7) o FAA 913
% g5 WA discE clampmg st 1AL w2y

E.\:ﬂ oz u);d}\]?b_ o]

k

L5 741,} 2 uk3] x| g_y— ;g}z]j o] gJo} AP A
E: 5531 dilator®= 234
o] YA o} Seldmger 1 0 2= Abelo] S}

T} o] 8 M A Y stomachS T-fastener®



JIAS L ARE FABOZ
dilator A ¥ 2-&-sH) 73*]/\1 Ao 794
F53] AFQo] 7156t o] AS EA gadR
YF3e] I A o] FATHA FH T T—fastener}; n}
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1. Baum S, Pentecost MJ, Abram’s angiography

interventional radiology 2nd. Philadelphia:
Lippincott Williams & Wilkins 2006:601-612.

Fig. 1

Fig. 2

Fig. 3

After placement of two T-fasteners (arrows) to fix the
anterior gastric wall, the access tract was dilated with
a 6mm balloon catheter, which was inserted over a stiff
guide wire.

An 18F balloon replacement gastrostomy tube. The tube
has distal balloon for gastric fixation and a disk for skin
fixation. The distal balloon should be inflated with
pre-filled syringes.

The balloon replacement gastrostomy tube was inserted
into the stomach with an inflated 6mm balloon catheter
(arrowheads, deflated on the image) fitted into the
distal end of the tube as a dilator. The inflated distal
balloon (white arrows) and a disk (black arrows) fixed
on the skin were seen
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Sigmoido-rectal intussusception of sigmoid colon cancer that was misdiagnosed
as a stent migration after self-expandable colonic stent placement

ATl

Colonic Neoplasms: Intussusception: Stents

3 9
78/F
Pga7

A 77-year-old female patient was admitted with
a chief complaint of aggravating constipation and
abdominal fullness. On a physical examination, the

abdomen was markedly distended.

r

g

of

Sigmoid colon cancer

Vg2

Plain abdominal radiography showed multiple air
fluid levels of the colon: however, small bowel loops
were not dilated (Fig. 1). Abdominal computed
tomography revealed a polypoid mass with stenotic
segment in the sigmoid colon and suggested the
presence of an acute malignant colonic obstruction
due to sigmoid colon cancer. The patient underwent

sigmoidoscopy that revealed a huge multilobulated

°132

exophytic mass with a proximal annular
constricting lesion in the sigmoid colon located 28

cm from the anal verge (Fig. 2).

AEE 2 A
Under

measuring 10 cm in length and 22 mm in diameter

fluoroscopy, an uncovered SEMS
(Hanarostent, M.I. Tech Co, Seoul, Korea) was
successfully deployed. Patient symptoms improved
immediately after stent insertion with passage of
stools. The stent was optimally expanded and
placed in the sigmoid colon, as demonstrated by
plain radiography shortly after insertion (Fig. 3a).
However, one day after the procedure, the patient
complained of aggravating abdominal fullness.
Follow-up plain radiography demonstrated the
presence of the metallic stent at the rectum, and
the colonic dilatations were not relieved (Fig. 3b).
We  thought  this

decompression might be due to early stent

unsuccessful  colonic
migration, and we performed a second stent
insertion proximal to the first stent under
fluoroscopic guidance (Fig. 4). However, colonic
dilatations persisted for 24 hours after the second

stent placement. On pelvic MRI, the mass



containing the stent had invaginated into the
rectum 6.7cm from the anal verge (Fig. 5). The
patient underwent emergency surgery, where a
tumor that contained a segment of the proximal
sigmoid colon (intussusceptum) had telescoped into
the distal

(intussuscipiens) was seen (Fig. 6).

adjacent colonic segment

U

Therapeutic strategies for colonic obstructions
have changed extensively since the placement of
self-expandable metallic stent (SEMS) for acute
malignant colonic obstruction was introduced in
early 1990s. In the present case, unfortunately, we
misdiagnosed intussusception as an early stent
migration based solely on the findings of plain
radiography. However, it is very difficult to
diagnose a newly developed colonic intussusceptions
in a patient with underlying colonic obstruction as
the clinical manifestations of intussusception are

superimposed on the underlying obstruction.

Erect///IRI/

Moreover, it is also difficult to differentiate a
distal stent migration from intussusception on plain
radiography. Therefore, we suggest that careful
examination is necessary in cases with suspicious
distal stent migration and an undecompressed
bowel after colonic placement of SEMS in acute

malignant colonic obstruction.
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1. Song HY, Kim JH. Shin JH et al. A dual-design
expandable

colorectal obstruction: results of a multicenter
study. Endoscopy 2007 39:448-454.

colorectal stent for malignant

2. Erkan N, Haciyanli M, Yildirim M, Sayhan H,
Vardar E, Polat AF. Intussusception in adults: an
unusual and challenging condition for surgeons.
Int J Colorectal Dis 2005:20:452-456.

3. Mussack T, Szeimies U. Sigmoidorectal
intussusception caused by rectal carcinoma:
multislice CT  findings. Abdom Imaging

2002:27:566-569.

4. Dharmadhikari R, Nice C. Complications of colonic
stenting: a pictorial review. Abdom Imaging
2008:33:278-284.
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Fig. 1 Erect plain abdomen radiograph shows multiple air-fluid
levels of the colon.

Fig. 2 Sigmoidoscopic finding. A huge multilobulated exophytic
mass with a necrotic surface was noted at the sigmoid
colon, 28 cm from the anal verge.

Fig. 3 Plain radiographic findings. (a) The radiograph shows
a metallic stent in the sigmoid colon shortly after
procedure. (b) One day later, a follow-up plain
radiograph shows a suspicious distal stent migration
into the rectum.

Fig. 4  Plain abdomen radiograph following re-stent insertion,
another metallic stent was noted proximal to the first
stent.

Fig. 5 Sagittal T2-weighted MR image. The image shows a
polypoid mass (white arrow) and metallic stent in the
rectum. Mesenteric vessels are noted as linear signal
voids (black arrow) along the metallic stent. This image
was interpreted as an intussusception.

Fig. 6 Intraoperative finding. A segment of the proximal
sigmoid colon containing the tumor (intussusceptum,
black arrow) with mesenteric fat had telescoped into
the adjacent distal colonic segment (intussuscipiens,
white arrow).
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Tracheal stent placement for esophago-tracheal fistula caused by

previous esophageal stent
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Esophageal stent, esophagorespiratory fistula,
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1. Anderson GS, Levine MS, Rubesin SE, et al.
Esophageal stents: findings on esophagography in
46  patients. AJR Am J
2006:187:1274-1279

Roentgenol

2. Shin JH, Song HY, Kim JH, et al. Comparison
of temporary and permanent stent placement with
concurrent radiation therapy in patients with

esophageal carcinoma. J Vasc Interv Radiol
2005:16:67-74

3. Wang MQ, Sze DY, Wang ZP, et al. Delayed
complications after esophageal stent placement for
treatment of malignant esophageal obstructions
and esophagorespiratory fistulas. J Vasc Interv
Radiol 2001:12:465-474



Fig.-1-A

Esophago-tracheal fistula. Axial CT scan

(A) reveals esophageal stent compressing the trachea
(arrow) anteriorly and concentric wall thickening of
the esophagus. Esophagography

(B) shows compression of the trachea (arrow) and
contrast leakage at the proximal end of the
esophageal stent to the trachea. Bronchoscopy

(C) demonstrated tracheal narrowing by the
esophageal stent (arrows) and esophago-tracheal
fistula.

Fig. 2 A18 mm - 5cm bared retrievable tracheal stent was
placed to seal off the fistula and secure the tracheal
lumen (A). On the follow-up esophagography (B) 3 days
after tracheal stent placement, the fistula is still sealed
off.
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Endobronchial closure of postoperative bronchopleural fistula using stent

ZAdo] selection 8FATH(Fig. 3). © ¥ left upper lobar
Lung cancer, bronchopleural fistula, stent bronchusE AWH=% left main bronchusst left
lower lobar bronchus®l ZAA 14-53mm covered

stentE SIAAIZTH(Fig. 4). o] §, &A= 7]l

A
sAHeH, 179 F HAskrh
LA /A
X
F R

HgoZ FHE A HAlES N3 T AEHHoR
chest tube siteZ air leak 13, F27HAAL

4 pneumothorax A &9,

. U [$)
q4a8 431 Q8 A, 92 w2l o9 HA, o 04
Postoperative bronchopleural fistula o] ot}
ARE  FEW ¥y wisAlIIE tube
iR EaYs | thoracostomy, <3 3|, v|+€4 A7 5]
CTA &g dAAle A8 29 Axe W FEd AXE 4% $oshks Ui, F2 4 _o%,
air-densities”t  ##E(Fig. 1), AYe 2 e, Ao A9, & AH A& ol JL
bronchopleural fistula= ®.o]#] & 7ko] A& 3 u, e Sab7h AN e E 4] Rk,
bronchoscopyt A HA| &S AJ83 3ol 71 % o] 518 Aol AU HFol U= dEiel7] Wil
=o] ##H(Fig. 2). Aol Bk wepA HlgEA X857} o FE )
stent, gelatin, tetracyclines, glue, metalic coils <]
A& u o A interventional methods®]t}.

Supine position®| A tracheaE &3l wvascular

catheterE insertiondled left main bronchusE
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Fig. 1 Small air-pocket around left upper lobectomy site on chest CT.

Fig. 2 Multiple air-bubbles in left upper lobectomy site on bronchoscopy.

Fig. 3 Selection of left main bronchus by vascular catheter via trachea.

Fig. 4  Deployment of covered stent from left main bronchus to left lower lobar bronchus.
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Fig. 1

Fig. 2

Fig. 3
Fig. 4

a) Contrast enhanced sagital image shows irregular inhomogeneous enhancement of C5-7, combined with long segment
rim-enhancing epidural abscess and inhomogeneous prevertebral abscess anterior to C5-6.

b) Sagital T2WI shows increased signal intensity at C5-6 disc and epidural abscess compressing the spinal cord.
a) Sagital enhanced TIWI shows enlarged prevertebral abscess with mass effect on the trachea.

b) Axial enhanced TIWI shows irregular shaped prevertebral abscess between common carotid arteries.

C-spine radiographs show drainage catheter in the prevertebral space.

Axial CT images show decreased prevertebral abscess and well-localized drainage catheter.
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