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Intervention for trauma patients

Cone-beam CT Guided TACE

- Practical Tips & Video Presentation -
Automated feeding vessel detection software for
TACE for HCC; Flight Plan for Liver

Angio CT: Initial experience and potential application
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Cone-beam CT Guided TACE
— Practical Tips & Video Presentation -

B Introduction

Lipiodol& ©]-&3F ultra—selective TACES] 7| EA
Zro. zoro] ojokeul S =3 FoAlS 4-& Lipiodol
O =
=

| FIote] o} £ 919 oty

=
embolizationg F=39 FF D FFFH
et

HOoR F&S SAs] HAAZIHA
Ee Hagst Y J
9] 7hesh BE JdsWE ultra-selectiondfoF7l S
, o]F M FFY ddeH e 20 FAS
s stersie Zlo] AddiEofof ot Flat panel
detector®t cone-beam computed tomography

(CBCT) #&H 7]|&o] LASHA, 7|Z2] real-time

2.
8
o
o
jav]
t+
=
3
]
=
il
)

fluoroscopy digital subtraction

angiography (DSA) image #%F ofu]2} MDCTA ¥

image,

transverse image % 3D reconstruction images
QUefHl A oA ghxte] o]F glo] Bd=g vl ¢
< 4 A =3, oF TACES] 48314 AME3taL
ATk (2-4). oo ¥ ZefolA+= CBCTE ©
TACE 9] o] 4] W&-Z ks 49 &, 57

o

o
Off
-

s

®m CBCT hepatic arteriography - 3D
navigation system for TACE
Table 1014 MDCT @+ CBCTS A= 7+eks] v|a s
Bkt CBCTY flat paneld &=

cesium
iodide(CsI) fluorescence screen< AM83sht|,
MDCTS} v 23S 0 detector efficiency”} &% &
th (5). LA, Z2 F HsHE o88te] A= vt
=,
metallic artifacts ol FeFsitt, MDCTAHE CBCTO|

contrast resolution®] EoJX| il noigse M

A X image reconstructiono] Tadk FEI
projection datas ¥7] A= detectort 22
£ C-armo| 180° + fan angle A= 3|AF o} 3t=
g, o]0l ¢ 6~102A% (vendor ¥ modelol| w} o}
£)9] Aj7ko] Attt 18|28 MDCTREE} temporal

resolution®] £X] ¢FobA ol 3.5 &2 Yol 95t
motion artifacto] of-$- FoFste}l, o]w|dt FHE W&
o, A& CBCT 94 % AR o9/ $4 3
VFez o]EA TACES] §-83HA YU A &L 7}
A 4 9)& Holu}, whHe| CBCT+ MDCT} v g

< o] B} &2 focal spotd AHESHIL BT} §F2 F7
o] At S ¥ 4 Yol MDCTHE A2 =17]9]
voxelo| 7Fsdkal Bl 993t spatial resolutions
Hojzrl (5), oz TACES A8zl 9lo] CBCT7}
ZHe 7 2 Adoltt, Ultra—selective TACEE A

szl o] A%t A 29 0] He T




7 2 QAL A9 AdEolEi CBCTe] S48
spatial resolition Rt} 7M= U5 o] 52
o]% 4= S17] wi=oltt,

CBCT hepatic arteriography+= catheterS A3}
A2} st o] YA 2PAE A&Hew F
%], C-armo] Eol7tHA Al HT} o]gA A
projection dataZ reconstructiondte] MDCT A ®
axial, coronal sagittal® E839t 2D MPR image®}
volume rendering, MIP 52 3D imageE ¥ 4
=3
common hepatic arterytt proper hepatic artery©l
ARAAIZITHA, & 3F 1o Ajsjow e A (&,

55, 2948 #¢

= FU3t= catheterd tipe

&5t Hol7k gle A %oel CBCT hepatic
AL 5= o], FLY /%, T4 4
2, FFY] dFeHE o Holl Hrie 5 Sl F3
2] A= 3D images C-arm e A9} A5 A1A
C—arm®] YAot ZE ek 3D imageE reference

2 RoFo] 7R DSAE AASHA 4k

arteriography=

microcatheter S Y F5HW7HA] Zdst=d] 9Jo] 3D
Algolizrt, 29 Araiel o
29, 869 2] 32k 142709] 5cm w9Ee] tumorol gk
CBCT guided TACEE #43& ™, CBCT hepatic
arteriography+ °F 85%2] #x} 90% =2 tumore]
Al Z7rEl iz G AL 819] subsegmental TACE

7} 7he e g o3l (6).

navigation 9&-&

B How can we obtain high quality
images of CBCT hepatic arterio

graphy?

Table 1. MDCT vs. CBCT

CBCT hepatic arteriographyZ ©]43}¢] TACES
JT AR Agsty| Yo A & CBCT hepatic
arteriographyS A&stA Alddsto] Hdgh 4 =2
FAE A= Ao] AdEoj ok gt} 53], ¢hAl At
02 C-armi} 9%& $9 3D navigation & ¢
3l A= volume rendering o]t} MIP 52} 3D image
7F mj$- Fasich, 2t AtdaE 25k CBCT
hepatic arteriography®l 9&FE F+= SIA-E] o]ok
718t == skl (7).

Detectore] =717} 1A= o] 913l C-armo] A=}
glof A 3]A MDCTS] spiral scan®] o} axial scan
AR)stE s Aupa e 2 MDCTF W2 wf AFda]
Algka]el FOVE Rolr, Fagdlol mad, # 4o
iAo AL FoF FRol® Estal 100 F
2978 9] 3txbell A CBCT= 7F AAI7E 2= A okt
(7). CBCT GAlol = right diaphragm dome®&
a5t AL 7o) 82, S3, 869 ARIF FOVe] =
FEHA g= dol A AP ohA A =,
CBCTollAl C-armo] #J713ks=H] o 6~1022] AJ7lo]
Ae|EE temporal resolution®] £A] @otA &
zHo] A ® A o= 2xe] A9 A4S A
= 7|7k E7Fsstth (Fig. 1. A0 A2, A39] 4
Agalhs o] ofgt Ao ® Q) 55 2Ho] A
o] Fo] X8l = motion artifactE® &3] HsH7] 7}
olft} (Fig. 2).

CBCT A3 wj 7hs® o]Q] (splenic artery,
gastroduodenal artery 5)% FUH 2 GA|7} 7H
Wow S0l A CBCT /el HEwo] 37 Ko

A AEuE A Hlo) GopEu S Gopriy]

MDCT CBCT
Detector efficiency l |
Contrast resolution ! |
Rotation time | (0.33 sec) I (6~10 sec)
Focal spot size 1 (0.6~1.2 mm) } (0.3~0.8 mm)
Min. Slice thickness I (0.5 mm) | (0.1~0.3 mm)

Matrix

|

f

Spatial resolution

!

f

"
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W7t Ht (Fig. 3). E3F, Hewat ZHEA Abojo] 3| AR 2YAE AHESe] CBCTES Al3getH
Y 2% o7} @& AL yl-tigt ZHs w5 o] RojA] 2D image®l A beam hardening arlifacls &Y
ol YFTH S dolr] AEA =t (Fig. 4). o) & 7F JAAE, e ddn o] gla=s Hojxy

Sev B EREE, @R, catheler Lip® 3D imagedllA 7Rt ZHeHE Rl Flo] oY

A, X-ray delay 5o 98 vh=c} A d+E YA}

4 =

rlo

Fig. 1. Motion artifact related to respiration, A, DSA image shows diaphragmatic motion artifact (arrowheads), However, A2
(arrows) is definitely demonstrated. B. Axial (right sidel and coronal (left side) images show motion artifact of
diaphragm (arrows). C. Right oblique anterior view of CBCT MIP image shows severe blurring and discontinuity of
right hepatic arteries (arrowheads). Even A2 is not visualized definitively (arrow).

Fig. 2. Motion artifact related to heart beat. CBCT MIP image with good breath—hold clearly shows tine branches of
segmental arteries in the right hemiliver upto the subcapsular area, However, A2 and A3 show significant motion
artifacts of blurring, double contour, and pruning of branches (arr owheads).

Fig. 3. Significant portal vein enhancement. Right portal vein branches are visualized upto the subcapsular area, which
disturbs the tracing of the hepatic artery.

Fig. 4. Low hepatic artery—to—parenchyma enhancement ratio. There is abrupt tapering of multiple hepatic arteries
(arrowheads) without demonstration of fine branches around the subcapsular area on CBCT MIP imag es,




< HiEge R A27F CBCTE Alddh=
a8k} skt 5 Fr RH calheler
Fr microcalhelerE ©]-43}lo] CBCTE A3}
A2} sk YA ol calheler?d Llip2 YA AL,
Proper hepalic arlery”} ©]Ar & o] 2 %] gt
vasospasm©| dojubr] 3l F|ESA O Z proper
hepalic arlery7} &AW ¢+ A7 ooz
common hepalic arlery7} AlY &3] AlsiHt) oot
2 DSAE Aldsto] 7Hemo] ERER T4 94F
& oierd o i Felgitt, Fo] CBCTE) FOVe| Blo]
WA == ol A 24} Lable®] HAIE AT
th. 29419 &, X-ray delay< A AR DSAS
A AAsHc} Splenic arlery 082 W2 294
| AFEA] GOWAE common hepalic arleryE
AEo) 2GA) HER FYUsh, 2JA7}

Fo =gsl mfl CBCT scan®] AZE =S

N

=35 A&
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Automated feeding vessel detection software for
TACE for HCC; Flight Plan for Liver

ZA2 | 2

CADE: 91375 9] Wre] W ojshio} g80] 9
AP o1} Asregel i wrel 2l
A Boro] QlojA = bull s eyelt fusion unagex%
9 OTU MREOIA BH1% Wils) mep 28 7ag
LU Eo] #E 3t biopsyhL ablationg vza}t Al
of WeEd AMsUH 2Hu, A=
feeding vessel detection software”} 3L}e] FA=
ZAgdA o] GEY Flight Plan for Liver, Philips
] EmboGuide”} 5743H ¥ it

A Y ofe] Eo] BAsHA Fash A7l

automated

Az BIER B T
ab7] 99k s BRIsty] 23 A 4= 2o vk
@ol Wasiry, EI
screening @] 719 MR¥ 22 imaging modality &
e e ol A2 HCCEo] W Eal ik, 7h5ako] of

e A9 WY YN $Y DYVl HT 9

WA Selsi, o W =2

e A FEFAA WwHho] ojFL, FH
neovascularity 7t XY= A kol A T E T
s @ S Td%he Y Y =S Hst
of ofe we] gaFYo] "asALy gAvt ojHE
a Jn

PR

olelt BAME FRe) Astol LEUS $ 3
cone beam CT7F ==t 3D cone beam CT
71£ 9] small HCCY ™3 MDCTHTTH &

/%/

i,

fo r

e

detection rate® HoJFEIth (1-3). Miyayam et al.
& BHxd wolAl BHHA $E small HCCS] 4

A= 95%014 3D cone beam CTE LA 7}56}131
82% 4| ultraselective TACEZ A&7} 7S
sttt @), ol 9= 3D cone beam CTE &

left gastric artery &< non-hepatic artery & -

Ao &

5l7] 4111, extrahepatic parasitic supply? &A=
&g 4= Qtt 28y 3D cone beam CTY A%
multiplanar imageZ 7]Z220. & ARg3}7]0f £40
Qe Alzto] Al HJE A2 H#e] AL 2elstA|
ot A AY, £4E fIsto] AR} angiosuite
£ Hlojuy X9 workstationolA]l Zrste] oF sh=
dol deolgteh, oleldt ¢ S&EsHALA
automated feeding detection software?] 7{do] A|
ZEda, @A GES Flight Plan for Liver,
Philips®] EmboGuide’} 434 = Atk

ril

B Cone beam CTA| D2{AlNERZEZ)
Flat panel detector= 7]5£2] image intensifier
systemol B]3] 3FALE contrast€l spatial resolution
< AlFstAl 9tk MDCT 7} fan beam geometry £k
&3 27t 2] Flat

cone—beam geometer?t two-

one—dimensional detectorZ ]
panel detector+
dimensional detector® AF£3|] single gantry

rotation 2.2 volumetric data set2 9= A 73]




Aok, @A dntdel MDCT voxel sizeZb
0.5x0.x0. bmm’ A=2td 40x30cm’?] detector&
AHESk= A$- 25x25x18em’ Q] volumetric data set
S Fgste] 0.2x0.2x0.2mm’ o] FA o]2Fon A
< 4 AUtk

I8, flat panel detectorol AMEE= cesium
iodide doped with thallium (CsI(TD) afterglow
e A7 lage 2 9l8l] A3 rotational scan Al7F
o] 3ol o = AjrE|o] Qlow HA GEoIA AME-st
+ cone beam CT%: full resolutionollA] 5% A4
Elo] ik, o]E|%t rotation speed? AT scatter
to primary ratio® QI-MDCT2] %% 0.20]Agk
cone beam CT9 AHL- 3o ow F7kapA Hrk-
streak artifact® 2A3}7] oJ@A W&o}, MDCTe
H|3]| cone bean CTE| contrast resolutiong =7 o
FAZ T (5). 442 MDCT7F 3 Hounsfield units
(HU) contrast resolution2 7FAl+&= ¥FH. cone
beam CT+= contrast resolution of 10 HU & 714
t}, High spatial resolution®] %742 A=|WA low
contrast resolution® ¥ & FEs5t7] 93
catheter® TFeWol A4 fIAA7] 1L, 2YAE 79
5to] 3D cone beam CTi= FH 7HA2 T 7H5 W Alo]
9] large contrast resolution® 7Fs3HAl WHEAL}H
olgdA &R FA9 Fdl automated feeding
vessel detection software”l 25547 Hot,

Cone beam CTE ¥7] #lalA= WA CTH
angiographyE %3l hepatic artery variation (.e.
replaced right hepatic artery from superior
mesenteric artery or replaced left hepatic artery
from the left gastric artery) &It} o]Fof 5-
Fr catheter® common hepatic arteryt celiac
trunkoell $IAA[Z] A, o] F o] o A
microcatheter® Y12} k= H-9-F 7HgHo] 217
AZl % angiographys 25t} Angiographys
Bli= %9F tumor’}t staining e Al7HE: EoIsE 3
scan delay®t 29 A9 FU&EEE A S},
Common hepatic artery |4l Al3sh= H$- A5
+ scan delay:= 5~6F°|v RFAL &HE= 3-

4ml/sec (Visipaque 320mgl/ml; GE Healthcare)

ojct,

Cone beam CT protocol Innova CT (GE
Healthcare, Waukesha, WI, USAE A}&35}1,
512x512x512 matrix sizeol total angle 200°0]H,
312 projections A7l Ak, Scan £F= 2 40°%
=, % 0x7F 284 o] 5x9 A7t Bt A B

U= Flo] 2 quality? cone beam CTE

A2 ook
rre ™
in}

=

| - % A3th. Rotational image
acquisition#El 3D hepatic artery reconstruction
PA = i 5027 28" H. 71E9 2D
angiography:= A2 HAA= B 7HeWe] L=
5 @A s FHofstrl fsko] gt HA
microcatheterE $AA7] 1, ofg] dmo|A ZHL
HHE5lof of $H}. Cone beam CTi= Q] Ak &
U W2 2gAek ARl B A R v E5

o 7§ ue] F2E sherd 4 vk Bl Ut

B Automated Feeding vessel dete
ction software 2y

29 37FA HAL EI feeding vessel
candidates s Ert,

1. Structure extraction: hepatic artery®l seed
pointE $IAAIZ| ¥ seed pointollA el HUS 7|&2
2 A4 L1285 3 segmentationd 218Y5}k
Al E]o], hepatic arterial structure® e FR2ER
FE FejAzit o] ZAolA tumor @ tumor 9
vesselEo] & HY 4 9T E segmentation
sensitivity & & ds}o] FEojof it}

2. Target definition: 7] €& CT = MR %
A 5 & F1sto] target tumord EF T
spherical shape®| region of interest (ROD) & R|A
3 =},

3. Feeding vessel selection: ROIZHE g
geometric proximityE 7|+ 2% structure
extractionZg oAl A H arterial structures<
selectiond}Al Et}h, Feeding vessel candidateB-&-
ghHo] A 0w SEA|HETE

o]dA &l A feeding vesselES C-arm U

patient table®| &2 Yol HE-o]A shHc] FA[EA
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vl 7]1£9] cone beam CTE©o] 3FHo| C-arm
angles ¥ correlation®o] FHEN T Ao vl3)] ¢
ojuj x|+ fluoroscopy@FH ol AA| scale® overlap &
o] &3k selecliond €A =&+
™ microcatheleroA4 microguidewiresS 7
apetst
Sl Zlol v A7t contrast medium®] AMEES

=9F 4 3tk

o] microguidewireS

conlrasl medium< injeclion 3to] YA &

" Tz

Cone beam CTAHAIRE FFo] A= EHL -
UARE, T12 5H= e WS Feleky| fsiAle oy
ZIz oAl A4S multiplanar image® o]-&3to] &
Foll A HE (Heul 2 RAAA] gFFor A6
= ool glaL, o] BpAgolAl At Algte] anEE
oF £F9] feeding artery 7} o8] AL 3$- 22 ¢

AstA 2 A x gk ol A A&} o]g]
4 ol A A7t ek ol g
O o] A

=2 & 9ot Automated feeding vessel

e

it
sy
1<

&

3

EEE

e
=
n(

detection softwaret @A A FdoA AL EHE
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Fig. 1. A CT scan shows occlusion of main portal vein with cavernous transformation. B superior mesenteric vein (arrows)
and splenic vein (empty arrows) are patent.

Fig. 2. Splenic venography shows complete occlusion of main portal vein and the intrahepatic portal veins are visualized
through cavernous transformation. Note the engorged posterior gastric vein (arrows).

Fig. 8. Preparation for puncture, 9 Fr TIPS sheath in inferior vena cava (IVC: empty arrows), guide wire in right hepatic
artery (arrowheads), and occlusion balloon in superior mesenteric vein/splenic vein confluence (arrow).

g, 4. Occlusion balloon was punctured using Colapinto needle from IVC,

Fig. 5, 8mm x 7cm stent—graft was deployed from IVC to SMV. Note the waist (arrowheads) presenting the tract between IVC
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Reverse insertion of stent—graft for internal iliac artery aneurysm via
contralateral femoral artery approach
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Fig. 1. Coronal CT scan shows large aneurysm at the right internal iliac artery. Diameter of the right common iliac artery is
dilated, almost similar to the diameter of the lower abdominal aorta.

Fig. 2. Alnitial angiogram shows large right internal iliac aneurysm, The discrepancy of the diameter b etween right common
iliac artery and external iliac artery is quite big.

B Limb graft of Endurant aortic stent graft system (28mm x 16mm x 82mm) was introduced from the left common

femoral artery in retrograde fashion and located at the right common and external iliac artery via aortic
biturcation.

C The limb graft was successfully d eployed.

Fig. 3. Pelvic angiogram after deployment of the stent graft shows good position of the stent graft and there is no evidence
of endoleak.
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Fig. 1E

Fig. 1. A A initial contrast enhanced Aorta CT scan showed large saccular aneurysm (5.3 x 4.9 ¢cm in size ) originated from

the proximal external iliac artery. And there is mild dilatation of the distal portion of common iliac artery.

B Angiogram obtained after stent graft (161 2mm x 14cm of EVAR limb graft) placement from left common iliac artery
to external iliac artery with coil embolization of left internal iliac artery.

C A follow —up reconstructed CT image showed distal migration of the proximal portion of the stent graft.

D Aortogram revealed distal migration of the proximal portion of the stent graft and kink in the stent graft at the
proximal left common iliac artery.

E Final angiogram obtained after additional bare stent placement from origin of the left common iliac artery to prior
stent graft pass through the kinking site showed resolution of the graft kinking and increase in the blood flow.

After additional bare stent insertion, weakness in the left leg was recovered and the left ABI (ankle—brachial index)
improved from 0,75 to 1.01.
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Fig. 1. An axial CT scan shows left inguinal mass encasing left common femoral artery (A), proximal portion of superficial
and deep femoral artery (B), Note the tumor necrosis, skin defect, and exposed superficial and deep femoral artery,

g, 2. Left common iliac angiogram shows occlusion of left common femoral artery (A). Left common temoral angiogram
shows thrombosis of common and superficial femoral artery and extravasation of contrast agent from distal portion of
common femoral artery (arrow) (B).
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Coil embolization of type 1 endoleak after stent—graft insertion for
iatrogenic injury of subclavian artery
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g, 1. CT scan shows extravasation from the right subclavian artery with large hematoma compressing trachea
anter omedially.,

g, 2. Right brachiocephalic angiography shows extravasation trom the right subclavian artery.
Fig. 3. After stent graftinsertion in subclavian artery, followed angiography shows type I endoleak,

Fig. 4. After selection of the gap between stent graft and the vessel wall using 5 Fr contra catheter, advancement of
microcatheter to the level of extravasation was done. Following coil embolization was done,

g, 5. Final right brachiocephalic angiography shows no remained extravasation.



latrogenic fistula between common carotid artery—
internal jugular vein after chemoport insertion; repair with a stent—graft
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Fig, 1. Contrast—enhanced axial (A), coronal (B) CT scan shows dongated high attenuation lesion between left common
carotid artery (CCA) and left internal jugular vein (IJV), below the implantable subcutaneous port insertion site level,
CCA-1JC fistula.
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Fig. 2. Left CCA angiogram shows CCA-IJV fistula and early contrast venous drainage into left IJV.

Fig. 8. (A-B) A 8mm X 5cm stent—graft (Viabahn®, Gore & Associates, Flagstaff, A7) was deployed in left CCA for exclusion
of fistula..

Fig. 4. On completion angiogram, fistulais excluded and there is no visible early contrast venous drainage.



Fig, 5. 1 day after stent—graft deployment, Doppler image shows patent stent—graft in the left CCA with intact distal arterial
flow and normal waveform without demonstration of left CCA-left IJV fistula.

Fig. 6. Contrast—enhanced axial (A), coronal (B) CT scan on 3 months after stent—graft deployment shows patent stent—graft
in the left CCA without significant instent restenosis and obliteration of left IJV. Nonetheless, implantable
subcutaneous portis functionally patent.
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Kissing stent placement for the abdominal aortic aneurysm with accessory renal artery
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Fig. 1. Three—dimensional volume rendering CT image shows fusiform abdominal acrtic aneurysm with bilateral iliac artery

aneurysms, Note thereis a accessory left renal artery from infrarenal abdominal aorta just above the abdominal aor tic
aneurysm (arrow).

Fig. 2. A-C After embolization of right internal iliac artery and right common iliac artery using Amplatzer vascular plug type
4 and Interlock coils, Viabahn stent—gratts were placed in a "kissing” fashion.

Fig. 3. Completion angiogram after stent—grafts placement shows complete exclusion of aneurysms and also shows intact

accessory lett renal artery.
%/
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Endovascular treatment of celiac axis aneurysm and
common hepatic arterial dissection with a bare stent placement
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Fig. 1. A-B An axial contrast enhanced CT scan shows a partially thrombosed arterial dissection (black arrow) involving
cdiac axis, common hepatic artery and splenic artery.

Fig. 2. A-B Anteroposterior and lateral projected angiographic images shows a small aneurysm (white arrows) at origin site
of celiac axis, which was not delineated at contrast enhanced CT scan.
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Fig. 3. Anteroposterior projected angiographic image shows an arterial dissection (white arrow) involving common hepatic
artery.

Fig. 4. A self expanding bare metal stent (white arrows) was deployed at celiac axis and common hepatic artery.

Fig. 5. Completion angiographic image shows improvement of arterial dissection involying common hepatic artery, but still
shows small aneurysm (white arrow) at origin site of celiac axis,

Fig. 6. A—B. Follow up contrast enhanced CT scan after 6 months shows patency of common hepatic artery and splenic
artery, The small aneurysm at origin site of celiac axis disappeared.
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Stent deployment at the celiac artery stenosis in
a patient undergoing pancreaticoduodenectomy
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Fig. 1. CT images showed celiac artery stenosis (arrow) and hypertrophied pancreaticoduodenal arcade (arrowhead).

Fig. 2. Early phase (A) and delayed phase (B) of abdominal aortogram showed very slow blood flow through cdiac artery
comparison with both renal arteries,



Fig. 3. Celiac artery stenting
A RH catheter was advanced through the stenotic lesion of celiac artery with acute downward angulation. However, it
was impossible to insert 0.035 wire up to hepatic artery.
B To try balloon angioplasty temporally, microcatheter and a microwire was inserted to the liver. However, even a
microballoon catheter could not be inserted over the microwire. It was because the wire was too stiff and thick to
maneuver these double angles (arrow).
C After gaining another access through the left brachial artery, celiac artery was selected using 6Fr catheter again.
There was the focal tight stenosis (arrow) with the contrast medium at celiac artery. 'The microcatheter was
successfully inserted up to the hepatic artery again,
D Tmm x 24mm balloon expandable stent could be inserted successfully. The stent was located at cdiac trunk and is
in a perpendicular position,

Fig. 4. The final abdominal aortogram showed that common hepatic artery (arrow) and its branches were enlarged and even
the enlarged GDA stump appeared (arrowhead). Unlike the initial acrtogram, right hepatic artery was seen earlier
than the SMA and both kidneys.

Fig. 5. On CT images taken one year after surgery, the stent precisely covers the celiac trunk without involvement of
bitfurcation (arrow). Blood tlow through the stentis also intact up to the hepatic arteries (arrowhead).



Transcollateral retrograde approach for below the knee intervention
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Chronic total occlusion of right posterior tibial

artery and anterior tibial artery
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Fig. 1. Initial right tibial angiogram. A It shows chronic total occlusions of anterior and posterior tibial artery from proximal
portion, but peroneal artery has relatively good tlow. B It also shows reconstitution of plantar artery with collateral
flow from peroneal artery.

Fig. 2. A 0.014 guide wire was retrogradely passed from peroneal artery upto posterior tibial artery through the collateral
artery. B, The guide wire was successfully entered tibioperoneal trunk (arrow) through the occluded posterior tibial
artery.
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Fig. 3. A Retrograde balloon angioplasty with 2mm balloon was done for proximal portion of posterior tibial artery. B After
then, antegrade balloon angioplasty with 2.5mm balloon was d one for posterior tibial artery.

Fig. 4. Post—procedure right tibial angiogram, A It shows antegrade direct flow of posterior tibial artery. B It also shows
improved flow of plantar artery with posterior tibial artery .
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Mechanical thrombectomy with Solitaire FR revacularization device for
emboli after percutaneous angioplasty of renal artery stenosis
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A%t 4Fr sheath (Terumo, Tokyo, Japan)& 4%
5. 4Fr pigtail catheterE ©]&3}0] Algiet B50%
W 2gz oA tls™ 2 diffuse narrowing©] Uil
2 Al o] Z7HEH o severe stenosisZh A&
= 2% (Fig. 1B). BAAA L 7] 213 VvE ol
heparin 3000TU S )¢

4Fr cobra catheter (Terumo, Tokyo, Japan)& $-
= AT H el ol AAAIZ] £ microferret
microcatheter (Cook medical, Bjaeverskov,
Denmark)®t meister microwire (ASAHI, Aichi,
Japan)& o]-&3lo] 2AAH A stenotic portion A
Ut & SV-55 At L EE 5 4] 9
o) HAAZ. Microcatheteret 4Fr cobra
catheter® A3+ ¥ 2mm x 2cm balloon catheter
£ o] &3t PTA A3, Follow up angiographyell
A 50% °]442] stenosisZt Fol %10 3mm x 2cm
balloon catheter® ©]43te] PTA A%t (Fig. 2).
Follow up angiography |4l right renal artery 2

midportion®] dissection®] WAL it} 2mm




x 2cm balloon catheter® 3mmHg7F4] inflationd}
o] balloon tamponade® 387F Al (Fig. 3).
Follow up angiographyoll4] dissectiona &A= 9]
o1} agnterior divisional arteryﬂ— posterior
divisional artery”} emboliol &3] =d (Fig. 4).
Microferret catheter & ©]-83}9 aspiration
thrombectomyE 4= A& Algatg o of A3] ol
pis=3

Solitaire FR (COVIDIEN, CA, USA, Fig.5)& o]
43}9] mechanical thrombectomyE A&3s}1l 4Fr
Ptoll YAA|
71 & Excelsior XT-27 (Striker, CA, USA)E
occlusive lesion® S35} 449 & Solitaire FR
emboliol 23] 2Fgl £95 F+3] coverdto]

deployment AlZ] . 5% ¥ ZA2HA Solitaire FR

cobra catheterE right renal artery

stent®

stent® 974 mechanical thrombectomyE A3
SF A= anterior division? embolit AZA 0
2 AR oY Ale o
el A& wobstA E3kAl anterior division<)
embolic material¥t A|AT oA Al&
(Fig. 6A,B).

Alell posterior division©] 2F

O = =
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=
s GREe A4URE dadon A
AT o)A TUL, A RA, AR AL

Aol Bs A=) olg

Am ol gHet ey Fopdl dahs 41 olgst
A

2£79] A7} B} =lo] €l Edwards et al. ol 2]
shH A 2o 9a) B EE embolits oF 2000
A7k At stgeh giRee] embolis 7171 &
of AlEES o Whzo] oJf il fiiRE FAbo] At
Aol 49 & emboliol 98 Wetalg-Ew o] w47}
WA = Qlal o] Beje] AlgEn AstE ofrd &
qlct.

Embolicl 2|gt o] & A =ste 3 71 E

£ ©ol& 3 aspirationg AW AU primary
stentings Al¥sHA A}, Z1eju 4o 277k 24

J888l7] ©]¥ 3L aspiration
Al ety ete WA ol AL FElEH *E=
of glo] dFEol Hof

g
A4 2HE 1SS A
o
=

microcatheter & AHEE = 4ol
A A Ak,

Solitaire FR revascularization device+
g o A3 HBY HEF
S8l ARgE o,

A

L=
=
sixel @e 2

=

o

A 22 Zepan] A G4 (IV -

PAO] RATS AL S ool AsPd 4SS
gies Algs Hol glo BaUBL g o

Mad duriy 85 WS e gtk 18y 2

o\

g9 Z9-Ad 3 YAo] Zof microcatheterE ©]
£-3}0 spiration% AEstgort Algjstn AHE

Aol oy 4
ation deviceZ ©]-&3%F me

E® e A

-, Solitaire FR revasculariz

chanical thrombectomy
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narrowing of abdominal aorta.

2cm balloon catheter.

Fig. 1. A-B The volume rendering image and aortogram show severe stenosis of midportion of right renal artery and diffuse

ig. 2. Ralloon angioplasty was done at severe stenosis of right renal artery with 2mm x 2cm balloon catheter and 3mm x

Fig. 3. After balloon angioplasty, dissection was developed at right renal artery.




DEVICE DETAILS

[(A}Tﬂhltmgth R

cevnreeeenen e (B) REtrlOVAl ZONG. 1ov e e

]

Introducer Sheath

{F) Proximal Marker

Fig. 4. Right renal artery angiogram shows distal occlusion of right renal artery.

Fig 5. Schematic image shows Solitaire FR revascularization device,

g, 6. A After mechanical thrombectomy with Solitaire FR, right renal angiogram shows patent anterior divisional branch of
right renal artery.
B Photo image shows embolic material with Solitaire FR.
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Treatment of thrombotic occlusion of axillofemoral bypass and femorofemoral bypass grafts
with mechanical thrombectomy, angioplasty, and stenting

m Sy
Axillofemoral, bypass graft occlusion,

mechanical thrombectomy, angioplasty

m 3
674 / A

W QA7
Aorto-iliac occlusive disease (Leriche's
syndrome)Z 9 # 9= oHol-yE L34 U
F-OF $-3]& A9 Wek2 (Fig. 1. 37HE A A|3)sk
e
patency’l % §7150] Agert AU AR ¥E

spx9] 27}

Lower extremity CT angiographyoﬂ* =

L7jo] WAEHY T 19 ARE F5 5

m FictH

Thrombotic occlusion of axillofemoral bypass

and femorofemoral bypass grafts

S8z wehne @) o)l YUtk (Fig. 2). &
YR dofto] YA AU E Y, soksy, 9
75 off] $HES ¥F colateralZ Foto] 74
wof glict,

B A d Xz

Nop-of 5] 3] 2 9] FIHE et dE-tf= £
slreol LgRE HAste A4 8Fr sheath
(Terumo, Tokyo, Japan)E 4F¢lst 3 & 349
access site® 0]83+9] thrombus® mechanical
aspiration2 Alst4th Aspirations 53] 3=
WE B89 thrombuse= AAEG AL 95 ot
-5l 82 E3E ] arterial plugel dalA+
Fogarty balloon catheter (Applied Medical,
Rancho Santa Margarita, CA, USA)E ©o]&3}o] A
Astelch, tF -t % $-3]% yFo] #2E= chronic
adherent thrombus®] a4+ 7mm balloon

L

catheter (Mustang, Boston Scientific Corpor
ation, Natick, MA, USA)E ©]£3}9] angioplasty=
Alet el 5 AotEs-9-3le ZFeEet oF
5 -3 2 Zekito] @&o] #AEo] Smm,
6mm balloon catheter(Mustang, Boston
Scientific Corporation, Natick, MA, USA)E o]&
sto] angioplastyE A8ttt olF o4& FolEl%
-2 sle Fghilo] #EE = elastic recoilel Hlsled

=N
hl [e]



5mm cutting balloon catheter (Boston Scientific
Corporation, Natick, MA, USA)E cutting balloon
angioplastyE® Ald3tE oU A&EHO 2 flow
limitationo] #& = o] ZrZ 6mm/4cm bare
metallic stent (Complete SE, Medtronic,
Minneapolis, MN, USA)E& o] &

AlRgstgl Tl Ale - Alalgh 2wl A o
ob-tix 2 diE-tF 3= IRt 3EE s
gHelst 4= T} (Fig. 3). 3709 access siteso)l tak
o] FemoSeal® vascular closure system (St. Jude
Medical, Uppsala, Sweden)& AHE-3FE 1L AFA L

= AZH A

St bail-out

stenting=

g f-3leg W7o Atk

SN A SlolA k&l inflow source
= ol ARG et F -3la2 W s
= A=
HIB[ A Lo] 7k Al Al o
7helo] Qlewf ¢ 2 a5
o} deb-oiE 232 9] AHE R Be deR
9] stenosis, graft®] kinking 5]
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X arterial occlusive disease?} $-3 2714
progression$h o =4 WS o] 8%t bypass graft
ol A wHHel disiAs el iS5 B4
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£ &2 A9E, 1

of &4, &8, 1 e AR Y 71t
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w2 RS FE S W] BRkE 5 Qe
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< XA He ARR9E peFo R dj4s]
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AL 53 sAss S FeElEe] RaE e,
T R o = s o

thrombectomy$®} overnight thrombolysis7} A&

ru

e

A & catheters F3F
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Fig. 1. A-C Arteriogram obtained from the right subclavian artery shows patent blood flow through the right axillofemoral

bypass and femorofemoral bypass grafts without stenosis.



Fig. 2. A—B Contrast—enhanced coronal CT shows completely occluded bypass grafts (white arrows) and collapsed
anastomotic sites at distal portion of right axillofemoral graft and proximal portion of femorofemoral graft (black
arrows).

Fig. 3. Arteriogram obtained from catheter inside bypass graft shows restored patency of axillofemoral and femorofemoral
bypass grafts. A Restored blood flow in the right axillary artery and bypass graft. B Bare metallic stents inserted at
anastomosis sites between both common femoral arteries and bypass grafts, with improved stenosis.
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Bronchial artery embolization for the rﬁanagement of hemoptysis with underlying lung cancer

B SO
Bronchial artery embolization, hemoptysis,

lung cancer

m 3
464 / g7}

m QA
204099 FAF gl #R 1R @A A
500ccy o] Mo 0w et

Lo
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Lung cancer with hemoptysis

29 4 5 chest CTYAA H&54 F7|HA,
24 9 Aty 71dA R o] FAYA o 5
7 gz o] AAGE (Fig. 1A). 59 $A H=
H stdol Aoyl sRkE s gol EE (Fig.
B). ZIHA WA A 5 7|8 o yellowish
S8FE mucosal destructiono] U

exudate”}

(Fig 2),

=
222 2 5WE X9 5 Fr sheath

%

gk % pigtail
catheter (Cook, Bloomington, USA)E &4 &5
o AR AZIAL AT S sUE dmold 5
vitiE 7| E3AF o] TRE I 5 Fr catheters &
Z 7|AA S ol HAAA HIYFIA AL Tete Hol=
AT AN (Fig. 3), °1F Al
=% (Progreat, Terumo, Tokyo, Japan)¥ TjA]f-=
AAF (GT wire, Terumo, Tokyo, Japan)®
350-550 microns® PVA

(Terumo, Tokyo, Japan)E 4

superselection®t -
particle ¥ gelfoam (Cutanplast, Marscia
Brunelli, Milan, Ttaly) o2 A Aylkzho| A 2
E o)A ¢al A TETWHolA A mF.

=k M2 24 AI7HE<SE 100~600ml 0)4Fe] &8

AR = Aot 7|#A] BgE 5o 9473} 357t
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o dufA ot OiiE AE k= 529 28
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aubzalo 2 oA x| B¥AE R leE tumor bed ot
o] oA FMAeL ASHS o w ALtk AFo] Asist
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Sex: Age:
D. O. Birth:

0871872014
09:55:39

SCv: 12

Cr:N E:A1
Ce:0

Physician :
Comment :
Fig. 2

Fig. 1. A The post—contrast chest CT image shows diffuse wall thickening of the left lower bronchus (white arrow).

B The high resolution chest CT image reveals multifocal areas of ground glass opacity and consolidation in the right
middle lobe and left lower lobe suggesting aspirated blood.

Fig. 2. Bronchoscopy shows mucosal destruction with yellowish exudate in right lower bronchus.

Fig. 3. The left bronchial angiograms show arterial hypertrophy and shunting of pulmonary artery.
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Embolization (\‘\‘/ia internal mammary artery in liver trauma patient

§ SAcio]

Liver blunt trauma, embolization, internal

mammary artery

L
324 / oI}

m
Arterial bleeding via internal mammary artery

in liver trauma

m LA

L

$EA WY AT NPT B8 T A liver 9
4.7 8 segmentol tHeFe] BE 3} pseudomaneurysm
Z12]3L multiple active bleeding©] 2% 3t} (Fig.,
1A), MA=S 95t AdE EaxdsolA
replaced right hepatic artery branching off of
the SMAE F& 7k 9240l P4 o) HdEd el 9

al (Fig. 1B) E3E left hepatic artery of celiac

of
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Fig. 1. A, A initial contrast enhanced CT scan showed diffuse hepatic contusion of liver with large amount of intrahepatic
hematoma and multifocal punctate extravasation of the contrast media, mainly at the segment 4 and 8 of liver. And
thereis large amount of hemoperitoneam in perihepatic and perisplenic space
B. SMA angiography revealed multifocal active bleeding foci in right hepatic segment through the replaced right
hepatic artery originated from the SMA,

C. Celiac angiography revealed faint multifocal small active bleeding at the left hepatic segment of liver through the
left hepatic artery.

D. A follow —up contrast enhanced CT scan showed interval increased large amount of intrahepatic hematoma. And
newly developed, pseudoaneurysmal active bleeding foci in segment 4 of liver.

E. Aceliac angiography revealed still remaining multifocal active bleeding foci at the left hepatic segment of liver.

F. Subsequent right Internal mammary angiography revealed multifocal active bleeding foci at the left hepatic
segment of liver. Arterial embolization with gelfoam particle was done And the general condition of patient was
improved (ot shown).
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End'ovasculan:j'treatmeﬁ’l'of posttraumatic adrenal hemorrhage
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Trauma, adrenal hemorrhage, embolization
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289 23 95 FUsEUe A4ste] 4 Fr

sheath (Terumo, Tokyo, Japan)S 4FIst8 L 4 Fr

%/

pig—tail catheter (Cook, Bloomington, USA)JE &
St s e A Al 2 FRIE R gkt ofof
FAlE5 5 2ls 3 cobra catheter
HAE W ZIAR Zols Y3 4 Fr cob thet
(Terumo, Tokyo, Japan)& AMEslY] QZ2Z AlAE
W e AEAoY A BAFHE el HX
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4= 1glet (Fig. 2).
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o] sh Aol iz, &4 28] A=A o
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3B), NBCA®} Lipiodol 352
=&
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27} BelEo) (Fig
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g 1. Contrast—enhanced C1 demonstrates active bleeding at the right adrenal gland with ipsilateral hematoma in
retroperitoneam,

Fig. 2. Right inferior phrenic artery (RIPA) arteriogram reveals superior (black arrow), middle (white arrow) and interior
(arrowhead) adrenal arteries originated from RIPA and extravasation of contrast medium.

Fig. 3. A After embolization of the right superior and middle adrenal arteries, follow up RPIA arteriogram shows intact right
inferior adrenal artery. And we couldn’t exclude the possibility of the active bleeding of right inferior adrenal artery.
So we took preventive embolization about the right inferior adrenal gland with gelfoam.
B While taking embolization of right inferior adrenal artery, we found out the pseudoaneurysm (arrow) at the right
inferior adrenal artery. So we took additional embolization about the pseudoaneurysm with mixture of' Lipiodol and
NBCA.

Fig. 4. After embolization, the extravasation of contrast medium no more was detected.

- -
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Embolization of splenic artery aneurysm supplied by gastroepiploic artery
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Fig. 1. A A contrast enhanced axial CT image on arterial phase shows largest splenic artery aneurysm (arrow) with 4. 5em in
diameter,

B A contrast enhanced axial CT image on venous phase shows multiple splenic artery aneurysms (arrow) around
gplenic hilum.

Fig. 2. A Initial splenic arteriogram shows alarge splenic artery aneurysm in proximal portion of splenic artery.

B Post-embolization angiogram shows faint visualization of largest splenic artery aneurysm on delayed phase.
C Right gastroepiploic angiogram shows multiple tine feeders to largest splenic artery aneurysm.,

D Final celiac angiogram shows complete exclusion of splenic artery aneurysm and prominent splenic collateral
pathways such as perigastric and gastroepiploic anastomosis.
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Balloon-assisted coil elgnbolizatio"n' of incidental detected hepatic artery aneurysm
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Fig. 1. Axial (A) and Coronal (B) CT images
showed partially thrombosed aneurysm
(arrow) at the proper hepatic artery
(arrowhead).

Fig. 2. Balloon—assisted coil embolization

A DSA images showed partially thrombosed
aneurysm (arrow) at the proper hepatic
artery.

BSize, neck, 3—dimentional shape, and other
additional information about the aneurysm
could be obtained by using volume rendered
image (left side) and MIP image (right side) of
Cone—beam CT.

C Two microcatheters (arrows) were inserted
into the aneurysm., 2 5mm x Zcm balloon
(arrowheads) was located at the aneurysm
neck, After inflating balloon catheter, coiling
was started through microcatheters.

D The aneurysm was densely packed with total
24 interlock coils

EF/U angiography showed intact hepatic
arterial perfusion without blood flow into the
aneurysm,
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Coil-assisted N-butyl cyanoacrylate embolization of duodenal ulcer bleeding
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Fig. 5A

Post Embg-

Fig. 1. Duodenal ulcer with active oozing bleeding was noted on the end oscopy.

Fig. 2. Celiac arteriography shows extravasation from the branch of the gastroduodenal artery.

Fig, 3. Gastroduodenal arteriography shows extravasation from pseudoanenrysm at the supraduodenal artery.
Fig. 4. Three microcoils were placed at the distal branch of the superior pancreaticoduodenal artery.

Fig. 5. (A) Celiac and (B) Superior mesenteric arteriography shows no apparent extr avasation.
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An arterial bleeding of Jackson—Pratt catheter tract originating from
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Fig. 1. A 75—year—old man with Jackson—Tratt catheter tract bleeding after radical excision of right kidney.

A An axial CT scan shows a hematoma developed at the nephrectomy site which is adjacent to the anterior abdominal wall
and an extravasation (arrow) of contrast media spread out into the hematoma from inner most portion of the previous
catheter tract.

B An aortogram showed the extravasation in the right lower quadrant, which was wedl matched to the Cl'image tindings.

C A common iliac arteriogram showed no clear sign of bleeding.

D A superior mesenteric arteriogram revealed the bleeding focus (arrow) which was supplied by the right colic artery.

E A superselective embolization of the bleeding focus (arrow) using 25% NBCA mixture with Lipiodol was successfully done
while the tip of a microcatheter was wedged into a single vasa rectum (arrowhead) to avoid overflow of theliquid embolic
agent,
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1. Huprich JE, Barlow JM, Hansel SL, et al. Multiphase bleeding: the role of multiphase CT enterography. Appl
CT enterography evaluation of small-bowel vascular Radiol 2011;40:16-20.
ISslonsgAJRIAMIBIRoENtgeRolie B3 201565372, 3. Krishna K. Peripheral vascular interventions. LWW.
2. Huprich JE, Fletcher JG, Fidler JL, et al. Obscure Gl 2007.

Fig, 1. 99m'l'e pertechnetate radionuclide scan shows uptake in the left upper quadrant and SPECT/CT image were able to
localize radioactivity in the jgunum.

g, 2. Thereis an angiodysplasia in the jgunal branch of superior mesentery artery.

Fig. 3. Embolization was done for jejunal angiodysplasia using glue and lipiodol (1:3).
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Blind embolization of renal artery in a young male with chronic unilateral hematuria
for two tears: renal salvage and being reinstated
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unilateral essential hematuria
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International. 2001, 88: 841-849.

. Laurent Guy, Agaicha T. Alfidja, Pascal Chabrot, Anne
Ravel, Jean-Paul Boiteux, Louis Boyer, Palliative
transarterial embolization of renal tumors in 20
patients. Int Urol Nephrol. 2007, Feb; 39: 47-50.

. Mugiya S, Ozono S, Nagata M, Takayama T, Furuse
H, Ushiyama T. Ureteroscopic evaluation and laser
treatment of chronic unilateral hematuria. J. Urol. 2007;
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. Artur Henrique Brito, Eduardo Mazzucchi, Fabio
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Elizabeth M. Santschi and Jennifer J. Johnson,
Unilateral Nephrectomy for treatment of chronic
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instillation. Urology 1981; 8(4): 337-341.
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Fig. 1. Flexible ureteroscopy finding shows tiny pulsating nodular lesion showing smooth and purple—color surface and
pedunculated neck in mid—posterior calyx of the right kidney.

Fig. 2. Coronal reconstructed image of kidney CT excretory phase shows small low attenuating lesion within the right mid—
posterior calyx (arrow),

Iig, 3. Right renal artery angiography shows no detectable abnormality in right kidney.

Fig. 4. Post embolization renal artery angiography shows decreased parenchymal ladening of posterior lower segment of
right kidney (arrows).
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CASE 2]
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Embolization of bleeding frorri"superior vesical artery after cesarean delivery

m St
Superior vesical artery, Embolization,

Postpartum

LI
334 / A=

Al hemoglobin

|
I, 27 89 114/80mmHg, Wul&

1

m ZCHy
Laceration of superior vesical artery during

Cesarean section,

m Fyan

W Al Aldlier CT anglogran'lM ZpAE
7ol 29419 f& (Fig. DI FHo| we oo &
T axlo

%

o= 2 gEsWe HAS 3, 5 Fr sheath

(Terumo, Tokyo, Japan)E& AA| AF Tt ©]$ 0.035

inch guide wire (Terumo, Tokyo, Japan)® 5 Fr
pigtail catheter (Cook, Bloomington, IN, USA)&
olg3tol Tut T 2YeS AASH o, #HE W
=& EAA ZAStE SA A EAERL e =
A & (Fig. 2A)E Felstgrt. oo 5 Fr
Cobra catheter (Cook, Bloomington, IN, USA)E

oj-gste] &= WU AU & AT 29=
oA T el HE AFE WolA 191t 294l

o] $&& A F}t. 2.2 Fr microcatheter
ol = A
WEEw S 2 A% & histoacryl glue (B, Braun,
Melsungen AG, Germany) %} 8|39 eE 1: 3 &%)
1 ccE o] &3to] MA=Es Adst) (Fig. 2B). M4
= & A F WEEe 2o A o o 294

o] $2& wol7 ghalt} (Fig. 20),

(Progreat; Terumo, Tokyo Japan)&

b L AR B AN 3 65 Qhel W
Aot 2d2mA 3~5%01A AgAQl AaA S5 A
otk Abta 2Fol| ofet A7k AR ARk oF4
& 5o 24 AR 9gle] shojrt, *hlr@ =39 4
o] thekshA| vk gubA o & HAEGE & 500ml, ©]
4 &do] AU, A%EA § Aoj= 1,000mLe] &
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)
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1. Lee NK, KIM S, Lee JW, Sol YL, Kim CW, Hyun Sung
K, et al. Postpartum hemorrhage: clinical and radiologic
aspects. Eur J Radiol 2010;74:50-59.

2. Ko SF, Lin H, Ng SH, Lee TY, Wan YL. Postpartum
hemorrhage with concurrent massive inferior epigastric
artery bleeding after cesarean delivery. Am J Obstet

SRR

ulerine arlery, pudendal arlery, vaginal arlery
5o =&A inferior epigaslric arlery/F EILE 1
o} (2).

Superior vesical arlery bleedingel <]t
postpartum hemorrhaget ™S =& F$=
Cheong%©] poslparlum hemorrhage (PPH)
conlrolZ 3l AP 1179 9 pelvic arlerial
embolizalion ¥X} % PPHS| superior vesical
arlery 7} 9912 29 (1.7%)°] EIL= %t} (3).

w2kA] PPH 32}9] pelvic arlerial embolizalion
S AW dol= =& 4919 s 2 Faet do
superior vesical arlery®] 2|8t bleeding® IL&3)&
4 Ak

Gynecol 2002;187:243-244.

3. Cheong JY, Kong TW, Son JH, Won JH, Yang JI, Kim
HS. Outcome of pelvic arterial embolization for
postpartum hemorrhage: A retrospective review of 117
cases. Obstet Gynecol Sci 2014;57:17-27.
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Fig. 1. Axial CT angiogram shows an extravasation of the contrast media (arrow) in the left anterior pdvic cavity.

Fig. 2. A: Initial pelvic angiogram shows extravasation of contrast media (arrow in A) from the left superior vesical artery in
left pdvic cavity. B: We performed histoacryl (arrow in B) embolization with 1.3 mix ratio after superselection, C:
Post—embolization pelvic angiogram shows complete occlusion of bleeding focus.
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Superior vesical artery embolization for radiation induced hemorrhagic cystitis
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hematuria, radiation induced hemorrhagic

cystitis
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Radiation induced hemorrhagic cystitis
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2g4 g Ul Belol] WA NRE W 56 A 24 el Al o] HastE of Fop 9
ALelA 4l o BAste] AN A BrolMRE & T A1) BHEE 5 rt

ohF w7 vhopshA Uehd 4 9l Beot A% BT 2YEE 20| Ui FWL Mjste] AE =
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1. Palandri F, Bonifazi F, Rossi C et al. Successful bladder arteries in the treatment of intractable bladder
treatment of severe hemorrhagic cystitis with selective haemorrhage. Int J Urol 2005; 12:503-505.
vesical artery embolization. Bone Marrow Transplant 3. Anne D. Jean-Pierre C. Nicolas K et al. Outcome of
2005; 35:529-530. transcatheter arterial embolization for bladder and
2. De Berardinis E, Vicini P, Salvatori F, Sciarra A, prostate hemorrhage. J Urol 2010; 183:1942-1953.

Gentile V, Di Silverio F. Superselective embolization of
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Fig. 2

Fig. 3

Fig. 1. The post—contrast abdominal CT image reveals wall thickening and enhancement of the bladder with perivesical fat
strand.

Fig. 2. The left internal iliac angiogram shows no evidence of extravasation of contrast media in the superior vesical artery
(arrow).

Fig. 3. Hematuria was recurred 7 days after procedure. The selective right superior vesical angiogram shows
hypervascularization without extravasation of contrast media. Both superior vesical arteries were embolized with
gelfoam slurry.
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Uterine arteriovenous malformation with positive serum f~hCG: embolization of
both uterine arteries and extrauterine feeding arteries
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Fig. 1. A Gray scale transvaginal US shows a large intramyometrial mass with anechoic structures. B Color Doppler study
shows turbulent flow within the anechoic structures.

Fig. 2. CT scan shows alarge low density mass with highly enhancing, serpinginous tubular structures. Multiple prominent
engorged veins (arrows) are obser ved in both parametrium,

Iig, 3. Initial pelvic angiography shows hypertrophied abnormal vascular structures in uterine shadow, supplied by both
uterine arteries and other multiple extrauterine feeders.
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Fig. 4,

Selective angiography demonstrates the uterine
arteriovenous malformation fed by both uterine
arteries (A~B) and multiple fine branches from left
vesical artery (C) and lett obturator artery (D).

Selective bilateral inferior epigastric arteriography
(A~B) shows hypertrophy and tortucusity of both
round ligament arteries.

At three—month follow up, transvaginal ultrasound
shows complete resolution of the uterine
arteriovenous mal forma tion,
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o4 alo] WAtk % 9% YTEH | Aol M =
23 odagdol gort. dEY 2wl i szt

% FUEEHWE ARSI 5 Fr sheathE
11, 5 Fr RUC catheter (Roberts Uterine Catheter,
o] -3tof
S A |

et

COOK medical, Bloomington, IN, USA)&
& Aasid 295S
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Iig, 1. A lettinternal iliac artery angiogram showed hypertrophied and left tortuous uterine artery.
B Left uterine artery was complete embolization with gelfoam sponge
C Right internal iliac artery angiogram showed hypertrophied and tortuous right uterine artery.
D Right uterine artery was complete embolization with gelfoam sponge.
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A large vertebral artery pseudoaneurysm due to
percutaneous internal jugular vein cannulation
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Vertebral artery pseudoaneurysm, central the X-ray2 94 71384 $-&o8 S5 290
venous catheter, internal jugular vein, coil  ITZEHEHII (Fig. ) CT A -5 HSFTH oA W
embolization A £ M5 R $EEHTY (Fig, 2) 95 4%
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A large vertebral artery pseudoaneurysm due
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Fig. 1. Plain chest x—ray showing the bulging contour of right paratracheal area (arrows) and supra—mediastinal widening.

Fig, 2. Axial (A) and multiplanar reformatted (B) images showing large pseudoaneurysm (black arrows) at the right side
supramediastinum with surrounding hematoma. The pseudoaneurysm is originated from proximal right vertebral
artery (VA, white arrow)

Fig. 3. Sdective right subclavian angiography shows the irregular shaped large pseudoaneurysm (black arrows) of the
proximal portion of the right vertebral artery (VA)

Fig. 4. Final selective right subclavian angiography revealing no filling of the pseudoaneurysm after coil embolization of
proximal vertebral artery (VA) and stent graft at subclavian artery across the VA origin.
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Treatment of advanced stage hepatocellular carcinoma with portal vein tumor thrombosis by
radioembolization using Yttrium—90 resin microsphere

m ST
Hepatocellular carcinoma, portal vein tumor
thrombosis, transarterial radioembolization,

selective intraarterial radiotherapy
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o FEE I 5 A (Fig. 2. 5 1HE
59 Yol Aol AAE W (superior pancreatico
duodenal artery)d HAlo)X 4% (gastrodu
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o] 3. 2.8 Fr microcatheter (Progreat, Terumo,



12.6%% 1=t} (Fig. 4).

F7E 515 So] AR A sS AlRsk T =
ZU EE M| 4 Fr sheath 27015 A<t H 4 Fr
Yashiro catheter (Jung Sung Corp., Seoul,
Korea) 27115 ©o|-&dto] CT 7H59 x£Y=S A9 ot
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ZHs ol 0.3GBgol 383l SIR-Spheres (Sirtex
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Fig. 2

| Fig.3 \ /'

Fig. 1. Computed tomography before transarterial radioembolization A Thereis a 7. 5em sized hepatocellular carcinoma in the
liver segment 4 on arterial phase image. Three more daughter nodules are noted (mot shown) in segment 3, 4, and 8. B
There is tumor thrombosis in the umbilical portion of portal vein on portal phase image,

Tig. 2. Angiogram of right hepatic artery. In the segment 4, hypervascular tumor (about 7 5¢m) is shown. The superior
pancreaticoduodenal artery trom right hepatic artery is id entified.

Fig. 3. Microembolization of the superior pancreaticoduodenal artery and gastr oduodenal artery was done with 8 microcoils.
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Fig. 4

Fig. 5A ' Fig. 5B ;
2 J : oo

Fig, 4. Lung scan image using 99mTe-MAA injection through microcatheter,

Tig. 5, 90Y microspheres were infused into the tumor through the right hepatic artery (0.3G Bq) (A) and the left hepatic
artery (1.0G Bg) (B).

Fig. 6. Computed tomography obtained at 11 months after transarterial radicembolization. (A) Main tumor size is d ecreased
from 7.5¢m to 1.8¢m, (B) The amount of tumor thrombosis in portal vein is decreased.
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Central vein stent, stent migration, stent
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$r. 5 Fr KMP catheter (Cook, Bloomington, USA)
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12mm-4em Mustang balloon catheter (Boston
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2EIEZE A AW (superior vena cava)22 o]5%t
(Fig. 3).
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KMP catheter (Cook, Bloomington, USA)<t
0.035” hydrophilic guide wire (Terumo, Tokyo,
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Fig. 1. A 72—year—old man with left arm swelling after brachiocephalic AVF, An axial CT scan shows segmental narrowing in
the left innominate vein, probably due to d ecreased space between the aortic arch and sternum

Fig. 2. Fistulography revealed segmental narrowing in the left innominate vein (arrow).
Fig. 3. The stent migrated into the superior vena cava because of insufficient stent fixation.
Fig. 4. The stent was captured with a nitinol loop.

Fig. 5. The stent was captured by a second nitinol snare delivered from the femoral vein and removed percutaneously
through a femoral sheath
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Angioplasty and stent insertion in a pediatric patient with
post-transplantation hepatic venous obstruction
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Hepatic vein obstruction, angioplasty, stent

insertion, liver transplantation
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Fig, 1.

A Doppler ultrasonography of an 11-month—old male
patient revealed no flow signal within the hepatic
vein, Note the echogenic filling defect in the central
portion of the hepatic vein near the anastomosis site,
which is presumed to be a thrombus {arrow).

A After percutaneous transhepatic access of the
occluded hepatic vein, a 0.018—inch guide wire was
passed to inferior vena cava and snared with a
goose—neck snare catheter to secure access route
between the right atrium and the hepatic ven,

B On hepatic venography, there was complete
occlusion of the hepatic vein at the anastomosis site
with a thrombus which was seen as a filling defect
(arrow).

C After stent insertion (14mm x 30mm) and balloon
angioplasty 8mm x 40mm) at the anastomosis site,
the flow from the hepatic vein to the right atrium
restored, and the pressure gradient dropped from
24mmHg to SmmHg,



Fig. 3. A Contrast—enhanced computed tomography revealed geographic hepatic parenchymal enhancement which reflects
hepatic congestion,
BThere was no filling defect or thrombosis in the hepatic vein and the stent (arrow).

Fig. 4. A On contrast injection after catheter access to the hepatic vein via transjugular route there was persistent stenosis
at the anastomosis site (arrow) which is not covered by the previously inserted stent.
B After additional stentinsertion (14mm x 30mm) and balloon angioplasty 8mm x 40mm) at the anastomosis site, the
flow via the newly inserted stent (arrowheads: stent markers) to the right atrium restored, and the pressure gradient
dropped from 19mmHg to 3SmmHg.
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Thrombectomy and stent insertion for inferior vena cava thrombosis in
patient with right hemihepatectomy and inferior vena cava graft

m Sy
Inferior vena cava thrombosis, thrombectomy,

thrombolysis, stent
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catheter (Cook, Bloomington, IN, USA) 4 £
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Fig. 1. Diffuse thromobosis are in intrahepatic IVC (A), left renal vein (B), and both iliac veins (C)

Fig. 2. Infrahepatic IVC is obstructed due to thromobosis, on inferior vena cavogram.
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Fig. 3. A left iliac vein thrombus was removed using 6 Fr fogarty balloon catheter. B Aspiration thrombectomy was also
done in left iliac vein.

Fig, 4. A Follow up venography after overnight thrombolysis shows Remnant thrombosis in infrahepatic IVC, B Aspiration
thromb ectomy was performed again.

Fig. 5. A 22 mm x 6 cm stent was inserted in IVC graft. B Follow up venography shows improved blood flow and disappeared
collateral circulations.
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- Translumbar placement of tunneled dialysis catheter
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Translumbar, tunneled dialysis catheter, TVC
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Fig. 1. Diffuse venous thrombosis of both internal jugular and femoral veins. A—B Venograms via right (A) and left (B)

internal jugular veins show complete obstruction of superior vena cava with development of collateral flow (A and B).
C Venogram through the right femoral vein shows filling defect suggesting thrombus at tip of tunnded dialysis
catheter in the right femoral vein after 10 days of catheter displacement, D After failure of translumbar approach, the
tunnded dialysis catheter was inserted through the right hepatic vein.



g, 2. Successtul placement of translumbar tunneled dialysis catheter.
A Through the transhepatic access, a 0.035—inch guide wire was advanced to the inferior vena cava. Note the
previously inserted aortic stent graft (arrows).
B A 16mm x 4cm balloon catheter was inflated as a puncture target, the inflated balloon catheter was successfully
punctured with a Chibaneedle
C The peel—away sheath (arrows) could be negotiated into the inferior vena cava after bending the sheath forwardly.
D Finally the tunneed hemodialysis catheter could be inserted with the tip at the entrance of the right atrium.
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Management of gastrointestinal bleeding by embolization of cavernous transformation and
recanalization of portal venous obstruction after pylorus preserving pancreaticoduodenectomy

B SO m FYAA
Gastrointestinal bleeding, portal vein Ala A dEH o = AFRE CToflA 7F W FH o]
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2. Hwang S, Sung KB, Park YH, Jung DH, Lee SG. Portal
vein stenting for portal hypertension caused by local
recurrence after pancreatoduodenectomy for
periampullary cancer. J Gastrointest Surg
2007;11:333-337.

3.Kim KR, Ko GY, Sung KB, et al. Percutaneous

transhepatic stent placement in the management of
portal venous stenosis after curative surgery for
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Fig. 1. A 78—year—old female who underwent PPFD 5 years ago presented with hematemesis and hematochezia, A C' reveals

portal vein thrombosis (arrow) and associated cavernous transformation and ascites. B Extravasation of contrast
media (arrow) in jejunum suggests active bleeding in afferent loop.
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Fig. 2. A Transhepatic portogram shows filling defect in portal vein (arrows), suggestive of thrombus and extravasation of
contrast media (arrowheads) to jejunum, B Balloon dilatation, thrombectomy, and stent placement restored portal vein
flow and decreased collateral flows.

Fig. 3. A Second transhepatic portogram with microcatheter shows active contrast media leakage to jejunum (arrows) B
Selective embolization with microcoils and recanalization with balloon dilation and stent placement were pertformed
and portogram shows some residual cavernous transformation and patent portal vein flow.
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Fig. 1. Contrast enhanced CT scan shows duodenal varices (white arrow).

A Initial portogram shows duodenal varices with two feeding vessels and cystic dilatation
B After supersdection for inferior feeding vessel, portogram shows duodenal varices with portosystemic shunt, via
right renal vein (black arrow).



Fig. 3. After embolization for inferior feeding vessel, variceal blood flow was no longer visible
Fig. 4. After supersdection for superior feeding vessel, portogram shows contrast congestion at ectopic varices.

g, 5. After embolization for duodenal varices, follow up portogram shows non—visualization of ectopic varices with patent
por tal vein flow.
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Coil - assisted retrograde transvenous obliteration of duodenal varix
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Au= Al WSS 2 5 Fr KMP catheter
£ 53 A4 9 Fr TIPS sheath® AFap4l 3=
e AR AJARD Fo| micrewire (Transend,
Boston Scientific)® 2.4 Fr microcatheter
(Renegade, Boston Scientific)& AHS-3te] W3
of] a3} (retrograde approach) Ao A& A3 72}
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o] S B7AA YR Fof
Interlock Detachable Coil (Boston
Scientific) 4ea, Nester coil (Cook Medical) 6ea=
MAaS A (Fig. 3B).
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microcatheter tipg ¥¢] gelatin sponge particle
(Cali-Gel, Hangzhou Alicon Pharm)® M A& A
Yow of& A Pz wolA Hordle AW

%71 W2 =] NBCA (Histoacryl, B Braun) :




iodized oil (Lipiodol, Guerbet) 1 : 3 mixture 4cc=

Z7HAQl MALS AW (Fig. 30).

o] g FAHA Lipiodol® 244 %
A AL 8l (Fig. 3D)
n FEpE

Ala T5YH L hs SEAR ) B33t 5
AFQon SMHE ZFoj50 A Floi= Ao
shoj g
m OE

Ao A A A= o] aA] AWl oF FHE THE

Hyske ARWe ofa7t

WHARE dRpA Rl A= e 2 WA 4

1. Helmy A, Al Kahtani K, Al Fadda M. Updates in the
pathogenesis, diagnosis and management of ectopic
varices. Hepatol Int. 2008;2:322-334.

2. Edward W. Lee, Sammy Saab, Antoinette S. Gomes,
Ronald Busuttil, Justin McWilliams, Francisco Durazo,
Steven-Huy Han, Leonard Goldstein, Bashir A. Tafti,
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% (endoscopic variceal ligation)o]th WA
3}8 % (endoscopic injection sclerotherapy)¥
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TIPS (749 7Zhl =g @b, Transjugular
Intrahepatic Portosystemic Shunt)td BRTO (&)
A AAW FAMH #H <%, Balloon-occluded

70 A &

=21

Retrograde Transvenous Obliteration),
o] AlgE 4= Qltk. [ vascular plugl coil & ©]
# 3t PARTO (Plug-Assisted Retrograde
Transvenous Obliteration), CARTO (Coil-
Assisted Retrograde Transvenous Obliteration)
59 gastric varix Z|&ER]o] HRE I glom o]F
duodenum 5o WAYSH varixe] ABRJ= 588

At

John Moriarty, Christopher T. Loh and Stephen T. Kee.
Coil-Assisted Retrograde Transvenous Obliteration
(CARTO) for the Treatment of Portal Hypertensive
Variceal Bleeding: Preliminary Results. Clin Transl
Gastroenterol. 2014;0ct;5(10): e61.
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Fig. 1. Duodenal ulcer—like lesion with current bleeding is seen at superior descending angle of duodenum, Endoscopic
hemostasis with hemoclip was attempted for the lesion.

Fig. 2. A Varix with hemoclipping (arrow) is seen at the 3rd/4th portion of ducdenum.
B—C Duodenal varix (arrowhead) is connected with tortuous and dilated mesenterorenal shunt (open arrow). The
mesenterorenal shunt starts from superior mesenteric vean and drains to left accessory renal vein (not seen on this
image).
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Fig. 3. A The venogram of mesenterorenal shunt shows duodenal varix, A microcatheter is advanced into the duodenal varix
through tortuous mesenterorenal shunt (arrow), The hemoclips (arrowhead) applied to varix is seen around the varix,
B Embolization with microcoils (open arrow) was done for draining vein of mesenterorenal shunt which is distal to
duodenal varix,
C Complete occlusion of duodenal varix is achieved after NBCA casting (open arrowhead).
D The duodenal varix is completely filled with radiopaque lipiodol (open arrowhead) on follow —up CT scan.



CASE 34

BEUB R SUEE=(TIPS) 0I-?- Ldet

=2 X|RS 261 F =07 E2 HEj9
stentE 0|23t TIPS revision

TIPS (Transjugular Intrahepatic Portosystemic Shunt) revision for TIPS induced hepatic
encephalopathy using double—point tied constrained stent graft

O M3, Yold, =&

m ST A =
TIPS, liver cirrhosis, portal hypertension, 2219 § & to] LEXEAHWE Hxste] § Fr
hepatic encephalopathy, stent sheathS 4143t} 71& TIPS tractE selectiondt
F Rua (Ul 4 g A Fa gl 7
m = mmHg%th, 10mm x 6em stent graft (S&G
784 / oA} Biotech, Sung—nam, Korea) %] 7}I+d& #Ho] &+
FH = 22 A4S 6 mm= Y54 (Fig, 1) =4
m YA A5 w0 2o] et | 10mm stent i A
VA BY 7k, TS A= A e 4 289} (Fig, 2). Al o]% =W -7HYW oFy X+=
THEStE g WHEA o 2 WS 95 49 T 8 mmHgR S E I
QI o EtE Ao WS ko] WA Alg o] 9oz 3539 THEs /4ol AKHo] 2
T E W et (TIPS) ABstlen, 2 §l 5 5 thA] & WA revisions A A= A &
B Hjo] B71s Shal BexE AF dopRA Boh: -7 Y Xz 11 mmHgRH, 10 mm x 6 cm
/g0 WSt} 3559 TH g = AT 9l & Z4 7HE] (Mustang, Boston Scientific, Natick,
MA, USA)E ©]&3to] 3 WA revision® A U5t T
m flctH stent®] bmme FFPP HES BE F (Fig. 3) & &
TIPS induced hepatic encephalopathy 95 5 mm= FoJA ¥HE 10 mm stent graftE W4
off QAL et (Fig, 4). Al o9 EH77 Wer A}
m FYan o)z 16 mmHg® 4=, olF sxtel 71484

TIPS A¥ o]|F-9 Fided %‘47547‘*}01]*1 5 S73°] grade 2% SHETH

<
o] §3te] $7hE 3} %mﬂ‘%‘i Aole) siont grart W T
flow?} # SAE1= AL B TIPSE 170% SolA Bunwgies ols ut

G, B4 50 #AE Aashe)




shunlE 53l W 9 o] 718 SR %Il slenosis, mr'=cross—seclional area of the vessel)
Q
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o] SHA L R AT IAE YeEd Poiseuille?]
A4 4= Sl W 2lo] ojst ER AR FAd =t AAke] dojof H
B o) 0] BAL MEH T4 g AFT ST, BB WA ] ATo] WARL L 5 9
TIPS Z¥= Foe TAHAAR EFo 2 g o E3 7 ARe] AdSE s $9%te §
7l s o ol AR A9 revisionS WIS Fo5A) B Aolet
A8kt LHIES] 7t BiES FolA A Hgom
7R S o] FEAo R A vhE AR E SoRAnt WolAA whE = QUARE of Alojo A A
9] slenlE AHESo] BHl-ZHW JYAE sHFo] &3 AHIEAY T FUlE FolA vEE WHE QLo

) b H
TIPS lracls Bdstes FFE 95 2ol H, ogst A= AR L (lenglh of slenosis)

revision®] Ho|¢l ouj A WA revision W 7hRd] o] vt AIH o R RO Oigh AL Ao R
£ vk Fol BEA[A PR THE slenlE AFESE  AXIL TIPS slenlE St @FgFe] B Aojd 4
e = EYI W rERlo] 7k Al A TmmHgoll  ojth WA & WA revision W F wUlE ¢ Z
A Ale % 8mmHg = oW &= o A Wst AAE 7HAEE Fol B QA E FolHA THA
A EQLaL, B FAF TAHE HolA] Rttt = wtdl o] Fobkl 919 AojE sEle ARE gl R
£ Fol# slenlE AMESE = WA revision Wolle & GASAN o] ZAE Q)
W-7gw kel A7t AlE A IlmmHgolA A& % F g rE Fuket 7173 shlollA TIPSE &3
16mmHg® F7Pstglen ghxte] a4 AR Al Aol & 4 QAN 4o 22 5ol
inilial grade 394 22 34& Rt HEAEE Q]ddo] glom g TIPSE Alsistry] A A4t
H7HE ol AlWOIRE 24T Fart glom AE
R= ¥ @WEel WA s 4 Aclkel HgF
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p.364-369. Radiol 2003 26:539-542.

2. Renan Uflacker, Mark H. Wholey. Interventional 4. David C. Madoff, M.D., Michael J. Wallace, M.D.
Radiology, McGrowHill, p.399. Reduced Stents and Stent-Grafts for the Management

of Hepatic Encephalopathy after Transjugular
Intrahepatic Portosystemic Shunt Creation, Semin
Intervent Radiol. 2005 Dec; 22(4): 316-328.

3. Mitchell W. Cox, George D. Soltes, Peter H. Lin, Ruth
L. Bush, Alan B. Lumsden. Reversal of Transjugular
Intrahepatic Portosystemic Shunt (TIPS)-Induced
Hepatic Encephalopathy Using a Strictured
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Fig. 1. Picture of double—point tied constrained stent grafts.

Fig. 2. After first revision, one—point tied (arrow) constrained stent is positioned at TIPS tract
g, 3. 10mm balloon was expanded to untie the suture of the previously revised stent gratt.

Fig. 4. After second revision, double point tied (arrows) constrained stent is positioned at TIPS tract.



CASE 35

Postoperative ureteral leak treated using a silicone—covered nitinol stent

m ST Terumo, Tokyo, Japan)® ZLASIA T} o]F F=&
renal atery, aneurysm, stentgraft AHE AJABEAL sheathE F3ll 5 Fr Kumpe catheter
(Cook, Bloomington, IN, USA)E 4rYst .

L= Kumpe catheterS 23] 29415 Fste] galst
494) / o=} & YA E ZQIgH & t}A] Kumpe catheterES %

HAAR mAslY, FEEAE £33 8 Fr introducer

B QIAIAZ sheath= AIer ¥ o5 Fl= ©7|v 27t F3; = 4
g -2 g YW 4] dagor F e 2HEE HAART

FYEH 2 5E Wl F A S5 9N £ AT T SEES nickel B titanium 2.2 42
L] YR E ARG, I BeS AWEtR 49 HOl AT WA Ve TR, TREEIE 2 St
Tol| Ajale AR o)A $= 2T F2o] FolF. A grgo] WA= Fe2 2 oiet PG L ge A
& 10mm o] Zoji= 4demo|th, AFIE= W] of
LR & %:lﬂ% )52 7} Hof gt ¥ LdEe) 7}
Postoperative ureteral leak ARpefol = HEA Y 7F Elo] QlA] kol g T1ETo
LEHEE 39t (S&G Biotech;Seongnam,

B gAAA Gyunggi—do, Korea, Fig. 2).
Au} 2 A% =3 (percutaneous nephrostomy AEEon AHES AAR Zlo] Bl & (Fig.

o

tube)2 E3 AT o2 2upgr g@xoLold & 3A) 2YAE AFUst] FUHHQL F2o] = A

Z aahe] YYRINAY 2FA FEo] FeHdry AU (Fig. 3B).

(Fig. 1
n EEp
B ASHRE 9l xig 1870 & Alsder W a2y s oA 294
IAE Hopolm 5 £ 2 avtow AglHe] 9 o FE B AFIES olFo] gl Ao AT
L Aud AR 23 YRE SzAALE A9le & (Fig. 3C).
#E 9 Fr vascular sheath (Pinnacle TIF Tip,
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B FE2 B Y Ul ae AT s glen,
A ofof digk AREAM ApraReh T4 Aeo] H
S ASEHL QT 15 FE AR s HN H g
HgEE: 27 o] of el gAbol A aA ARl w1
Hom ZpEpdal glov), EA4 Al s HA &
IE A7) ek oE ZRA] o] AlmE AL QAT

of AHEE AR o2 E d g WiE de
7] WSS AT = FHoR o T4 A
oA &S AR E o] ftom, Ao #§o] A
=¥ Ao] glout w4 24 SA R Qs NS
FAAZ] = dloll g2 of#o] A, ouRt AT

ofu] & el A glek.
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Fig. 1.

Fig, 2.

Fig. 3.

Right antegrade ureterogram through the PCN tube
shows contrast medium leakage (arrows) from the
distal tip (arrowhead) of the right ureter.

A specially designed ureteral occlusion stent of
candy—wrappe configuration, The middle of the
stent was completdy constricted in order to allow
waterproofing.

Percutaneous placement of the ureteral occlusion
stent.

A The ureteral occlusion stent is being deployed by
pulling back the introducer sheath which has a
radiopaque distal tip (arrow).

B Ureterogram obtained immediately following
stent deployment shows complete occlusion of the
ureter without further contrast medium leakage.

C An 18-month follow—up ureterogram shows
neither contrast medium leakage nor occlusion
stent migration (arrows).




CASE 36

N-butyl cyanoacrylate&
0|23I_ S1-oF

29| X2

Ureteral occlusion stent and N-butyl cyanoacrylate embolization for
unusual case of arterioureteral fistula

m Sy
Arterioureteral fistula, pseudoaneurysm,
arteriography, retrograde ureterography,

embolization

m 3
644 / A=

m QA7

A 64-year-old woman, who previously had
multiple lumbar disc operations up till 6 years
ago, presented to our institution with history of
gross hematuria, The patient had multiple metal
plates for posterolumbar fixation and there was
anterior protrusion of the artificial disc paced at
the level of L4/5 The CT scan showed a left
ureteral stricture with hydronephrosis, and the
patient underwent left radical nephroureterec
tomy. Nine months later, the patient presented
again with gross hematuria. The cystoscopy
showed left lateralizing hematuria, but the CT

urography showed no evidence of postoperative

complication at the left nephrectomy site.

Arterioureteral fistula

B SMAZA

An angiography was attempted in order to
localize a bleeding focus, It showed an occlusion of
left common iliac artery (CIA) with a bulging
contour at the occlusion site suggesting the
presence of a pseudoaneurysm abutting the
fixation metal of the lumbar vertebra (Fig, 1). The
angiography was attempted via lumbar, right
internal iliac and inferior mesenteric artery, and
did not show a bleeding focus. The left renal
artery stump at the left nephrectomy site was
intact. A venogram via right femoral vein did not
demonstrate abnormal communications. Hence,
the angiography failed to identify a definite
bleeding focus to account for gross hematuria.

Subsequently, retrograde ureterography was
performed and revealed a potential communic
ation between the ureteral stump and left CIA
occlusion site pseudoaneurysm. A repeat
angiography was performed and microcatheter
was inserted via left CIA. The contrast medium
was injected via the remnant left ureter, and the

fistulous tract was successfully identified and

—




negotiated with the microcatheter into the

remnant left ureter (Fig.2).

B AEEE 2 Az

Prior to embolization of the fistulous tract, we
decided to place a ureteral occlusion stent in the
remnant left ureter in order to prevent the
spillage of embolic material into the bladder (Fig.
3). The ureteral occlusion stent (S&G Biotech;
Seongnam, Gyunggi-do, Korea) was internally
coated with a thin silicone membrane with the
central portion completely obstructed in a candy—
wrapper configuration.

Then, we used N-butyl cyanoacrylate glue (n—
BCA, 1 : 3, total 3cc) material to embolize the
fistulous tract via microcatheter in left CTA
occlusion site pseudoaneurysm (Fig. 4). The
postembolization angiogram confirmed the

obliteration of the fistulous tract Fig. 5).

n 32X
At three months follow up, the patient reported
occasional mild hematuria, although gross

hematuria resolved.

m

Arterioureteral fistula is an uncommon but
potentially life—threatening cause of hemorrhage.
Approximately 85% of arterioureteral fistulas are
secondary and occur following pelvic surgeries.
The presence of a ureteral stump after
nephrectomy is recognized as a predisposing
condition to the development of arterioureteral
fistulas (1). The occlusion of CTA and presence of
pseudoaneurysm at the occlusion site are also
likely to have contributed to formation of
arterioureteral fistula in our case. Although the
pathophysiology leading to the development of

arterioureteral fistula is not well established,

ischemic or inflammatory injuries to the ureters
or iliac vessels are thought to have played a major
role, particularly following repeated intra-
abdominal and pelvic operations as in our patient.

The diagnosis of arterioureteral fistula may be
challenging due to the difficulty in confirming the
fistulous communications using radiology. In our
patient, iliac arteriography was performed first in
an attempt to identify the bleeding focus. The
angiography revealed an occlusion of left CIA
likely secondary to the multiple previous lumbar
disc operations, At the time, it was not readily
appreciated the presence of pseudoaneurysm at
the occlusion site but the ocdusion site appeared
bulging rather than tapering as one would expect
for a stenosis. A bleeding focus or fistulous tract
was not identified with arteriography. As an
alternative approach, retrograde ureterography
was attempted and enabled the identification of
the potential fistulous tract and the tract was
selected via microcatheter inserted to the left CIA.

Selective iliac arteriography is considered the
most sensitive technigue in diagnosing
arterioureteral fistula, but its sensitivity rate is
less than 50% (2). Tt may be due to the fistula
being occluded by a thrombus during quiescent
times. Provocation maneuvers such as high-
pressure balloon occlusion pyeloureterography
may be used to actively dislodge the thrombus,
Also, obtaining multiple oblique projections may
help identifying small pseudoaneurysms that may
otherwise be overlooked. In our patient, the metal
plates from previous lumbar disc operations made
it difficult to appreciate the presence of
pseudoaneurysm at the occlusion site and
obtaining oblique projections could have assisted
in readily detecting the pseudoaneurysm.

Ureteral occlusion stent has been described for

use inpostoperative ureteral leak 3). The nitinol
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stenl frame inlernally coaled wilh silicone
membrane was conslrucled in a candy—wrapper
configuralion with ils central porlion complelely
obsliructed. This enabled Lhe slenl Lo be
complelely walerlighl and served Lo prevenl the
spillage of embolic material into Lhe bladder. The
expansile nalure of the nitinol stenl frame allowed
slable anchoring within Lhe ureler wilh ils bare
metallic portions al bolh ends for peripheral
allachmenl by lissue ingrowth.

N-BCA has been previously ulilized as an
embolic material for visceral arlery
pseudoaneurysm (4). N-BCA has a liquid properly

and low viscosily, which enables embolizalion of

complex shaped and lorluous vessels wilh

1. Bergqvist D, Parsson H, Sherif A. Arterio-ureteral
fistula--a systematic review. European journal of
vascular and endovascular surgery : the official journal
of the European Society for Vascular Surgery.
2001;22(3):191-6.

2. Vandersteen DR, Saxon RR, Fuchs E, Keller FS,
Taylor Jr LM, Barry JM. Diagnosis and Management of
Ureteroiliac Artery Fistula: Value of Provocative
Arteriography Followed by Common lliac Artery
Embolization and Extraanatomic Arterial Bypass
Grafting. The Journal of Urology. 1997;158(3):754-8.

3. Park HJ, Shin JH, Kim JW, Hong BS. Postoperative
Ureteral Leak Treated Using a Silicone-Covered Nitinol
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abundant collateral vessel formalion. 1 has also
been reporled as an agenl for ureleric
embolizalion (5). N-BCA solidifies rapidly bul may
soflen, migrale, fragmentl or recanalize wilh lime,
and appropriale follow up may be necessary.

In Lhis reporl, we presenl an unusual case of
arterioureleral fistula belween ureleral stump
following nephrourelereclomy and arlerial
pseudoaneurysm al ils occlusion sile. The
identification of the fistulous lracl was achieved
via relrograde urelerography ralher Lhan
angiography. The ureteral occlusion slenl was
used lo prevenl Lhe spillage of embolic malerial,
and Lhe fistulous lracl was embolized using N-—

BCA.

Stent. International
2015;19(1):47-50.

4. Won Y, Lee SL, Kim Y, Ku YM. Clinical efficacy of
transcatheter embolization of visceral artery
pseudoaneurysms using N-butyl cyanoacrylate
(NBCA). Diagnostic and interventional imaging. 2015.

5. Saad WE, Kalagher S, Turba UC, Sabri SS, Park AW,
Stone J, et al. Ureteric embolization for lower urinary
tract fistulae: use of two amplatzer vascular plugs and
N-butyl cyanoacrylate employing the "sandwich"
technique. Cardiovascular and interventional radiology.
2013;36(4):1068-72.

Neurourology Journal.
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Fig. 1. The angiography shows an occluded left CIA and a bulging vascular
structure (arrows) behind the metal plate that is most likely to represent a
pseudoaneurysm at the occlusion site

Fig. 2. The retrograde ureterography reveals a potential communication (arrow)
between the ureteric stump and left CIA occlusion site pseudoaneurysm.

Fig. 3. The ureteral occlusion stent (arrows) was deployed in the left remnant
ureter in order to prevent the spillage of embolic material into the bladder
prior o embolization,

Hig. 4. The fistulous tract between the left CIA occlusion site pseudoaneurysm
and ureteric stump was embolized using N-BCA (arrows).

Fig. 5. The lateral aortography after embolization shows pseudoaneurysm—like
bulging (arrows) of the distal aorta and the obliteration of the fistulous
tract. Note the indentation (arrowhead) of the bulging against the metallic
plate



CASE 37

The primary interventional urethral realignment (PIUR) of the treatment
of traumatic urethral injuries

m SHE 2 25l g4 aw 2UEE et £A

Interventional urethral realignment, urethral = 8Fl, 0.035 99A] = HA} (Terumo, Tokyo,

injury Japan)7t @AE catheter& 8= dto ALdstaL,
&gH 8EE AV mqi7kA] o5 A4St At

m 33 9% A} 4 RIB AUW, SE A4S W

504 / &=t Al 97l vk o]& Wt catheters WE7HA] @it}
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B IMAA & FH5Ao] ofet
ol a8 29%0| A bulbous urethral rupture T 8 FL A4 IR ZREY AW 858 &4

2 venous extravasations ZHQIsH, 2 g% 9 HHAQ FHo] oY A7 g3, T
2 ZRhm ZAR FatE= A9k U
B Az ghd A S
5 Fr catheter (KMP, Cook, Bloomington, ‘349 8= 2] ¥l &4 AxE WA wefst= 310]
Indiana) E 8% 7ol 43 TS 2% lidocaine  8& &4 A= A ¥A dAojrh, A a2 24
10mL & catheter W& 2elate] =4 ufHE Ag) 5p =0l 7F 7]ito] H= Zapolrt, & SeolA = 4x}
Ark. 8= ¢4 29 U A=E Frlsly] gle] x4 A T 9 A 8= FEaS ] Aol AP




8w 29Ee AFste] &4 Belet O =S dotst Pty o HEwe Clark 5ol s A2
Gt 53] g9 82 x9eolA &4 8% 49 2 40 =9, o]%o] Londergan 5] 62 2}
F7E Qe ®okE Holw HE ¢hd 8% Aol B YT ax AEer AFFor AR A
stelete by S A o R HEes AT B RISt o5 AT 8 FEwo] WA
AHom Ay 4 QUi Al Soll ot A o AA 8= HHzo| sl E 7R o] drkal A9
5 oAl vl FATre] FlE8 HolAU FZsiH  shqih WAl AAl vhH7E B shA] ¢kl SxbE A
Aol @Fo] dow 8k &4o] Rk ghgo] &t ¢ AAE FIsHA Yot Hrh &2 S A= w4
Il BaskelTh uhE stoll Ales 78 shelal, Rl e flolA

o 3 8% &4 oigk x| disiAe ofFs] uiR 9 VIV st itk ® 2 S HS-E
=] AN, &4 By Aol wep AR o2 F o] YAFLRE B BRE Stojx Aloprt &
A dtshs 2 dubdojnt AW R =9 whe B HER] ool YAIFA a® AEeS T 4 gldled,
4ol 79 5 Amrt BastA] gl o099 ar  dAA FA G Yt a=AE &2 FA| st A=
&4 59l W 8= &40 A9 WA AAEE HAF D calheler o] &3llA 1 24L& 3HH3L7] wj&o
MeEs A o Ad 8% eSS Adsks 21 830 Qo= Asdor 2% e A3 4 3
o] 7P & Aryo 2 d#A gt ZLey Cohen ek,
S Melekos, 5°] 428 WA A o2 HHdaS uehA oA $ 8% S AR sk oY W 5
2R o] Fofl= 7] YA WA 82 FEeo] o oA & 8k &4l et YA S A 5
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Fig. 1. A retrograde urethrogram in a 48—year—old man shows complete anterior urethral disruption without filling of the
proximal urethra and urinary bladder and demonstrates venous extravasation. The Beak’ (black arrow) of disrupted
anterior urethra is shown.

Tig. 2. A With support from the 5-F catheter, a guide wireis passed into the tip of the ‘beak’ under fluoroscopic guidance,

and then reaches the entrance of the bladder neck, B A 14—F Foley catheter is inserted into the bladder over the wire.
%
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Sclerotherapy for simple renal cyst causing hydronephrosis
with emphasis on radiologic findings: a case report

m ST
Sclerotherapy, kidney, hydronephrosis, cyst,

ethanol

m 3
514 /

§ QAT

Ay
HE
-
o
offl
o[N
el
=2
Il
L

m FIctH

Simple renal cyst causing hydronephrosis
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Tig, 1. Abdominal enhanced coronal CT scan shows simple renal cystin left kidney (arrow) and hydronephrosis (arrowhead).

Fig. 2. A Antegrade pyelography shows significant narrowing of left ureter at the junction between renal pelvis and ureter
(arrow). B Antegrad e pyelography after renal cystic fluid aspiration shows mitigation of left ureteropelvic obstruc tion.

Fig. 3. 2-month follow —up abdominal non—enhanced coronal CT scan shows no more hydronephrosis and decreased size of
the simple renal cyst (arrow).
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Fluoro—guided percutaneous gastrostomy assisted by
percutaneous transhepatic gallbladder drainage

m ST

Fluorocopy, gastrostomy, cholecystostomy

n 3
644 / 97

A shel ol AR 8 dis sz sigel o]=7]
74A vRbd Ams) sheltek oR ghshay W K
e PEGZ A=t ou, Ards &3l 2
Y Amdom A H o 7t Brhssto] F

m Fich
A A=Y

HA ¢ T/ FHL 93 Gastro—tube 5 Arsta
5 F olsti Aol &7l A,

27] A AR AR FA R Q18 e 3
gsjo] olat, Py Agel 7] Yol Auyel 9%
sel, 91 871 Wl Widol e ALY, WA

=719] o] 7 gl v|F=0] 22G Chiba needle¥} hair
wire (A&A medical, Seoul, Korea)& ©]&3to] $-=
Th S HAE] A B WG catheter T 4t
UsHE SO R AR FRFO oAgk A
SO} SolubA] gk Alel HAl 93
Qls) AApol Alsfarlch e 227 f=
< AA3Le] | 5 Fr angio—sheath (Terumo, Tokyo,
Japan)& a4l SheathE E3to], thA] 0.035
inch guide wire (Terumo, Tokyo, Japan)%} 5Fr
Cobra catheter (Cook, Bloomington, IN, USA)E
ojgsto] gHen 9 BHEF| AYsrt (Fig,
AW F7] 500ccE FYskel A FHAR
{4 FAE FAstA Y FE2 29FFAT o
| B2 E7IelS o83t =4 Rl §, A
o QAR EololA At o EERE HAYTen
22G Chiba needled} hair wire (A&A medical,
Seoul, Korea)& ©]&3to] 9| #50] Wz 2& @
Zst] ARt ©A] 4 Fr sheath (Cook,
Bloomington, IN, USAYS A3t & TAS 14 %

=
shof| ©g

-|9f

S

%




2ol O}Oﬂﬂr (Fig. 2B).
o] s o]F g dlel 8.5 Fr
Pigtail catheter (Cook, Bloomington, IN, USA)E

= =
REE

A gt & Ae=d 5 59t
m 7zt

AW zole a4 W, WAAE A Oy, e
SASE W Sol gk, HRA % FASE AgdE
= 19813 Ayt 7oA} Preshaw?t A& 2.5 A8
shelet

Uty o & Ale A2 A5 7= YL A &
Alggict, vlglae] AddEe] Al ¥F = 0.035%1
A A4 fE=AA S5 FroEEE ol 25 S

A A7HA AFdste sk,

1.0zmen MN, Akhan O. Percutaneous radiologic
gastrostomy. Eur J Radiol 2002;43:186-195.

2. Covarrubias DA, O'Connor OJ, McDermott S, Arellano
RS. Radiologic percutaneous gastrostomy: review of
potential complications and approach to managing the
unexpected outcome. AJR Am J Roentgenol

it

oH

[

i

AR} 59
E|7F A= U 7R 4k
Uxl= HAoA Fto] E7HesHHE Al stolA &
71F%do] o] H YA Il FA] Stoll A M BYE A5t
=l ojEFo] WE £ 9o Ale AV B
& ot

A5 A7 w4 o)
7FEEE 0] &51A]
o] Wolf E. Heberlem%oﬂ oJate] 2012¢ HIL
H ok glev, ARES A9 A7t g9 vidEs ol
sto], SRfAow Yol Htsto F7E FUTL H
A oF A& o] A S ®alskal A} shgirh
ghoF Az olut 2% 5o ok A7 fdel A
sto] 9] 37| WAo] BI=A] Hagr Aol 2
T A EEHE 5o) ol A o Y A =Tt AT
Fow HEE AYA7 7] ofel& o A3 A7t
W= oA W ew 2hgd

7 53]

= 5HA]

1o

5]

A=A

Aok
2
8

ko3
T

A

=

il
It
>

7

&
=
=
N
3
L

1
R

ol
m

g

())}\

1
R

At
LEAE ol & # 7]

has

oj—jl

-

4ol

g RE o §t=

Ak,

2013;200:921-931.

3. Heberlein WE, Goodwin WJ, Wood CE, Yousaf M,
Culp WC. Gastrostomy tube placement without
nasogastric tube: a retrospective evaluation in 85
patients. Cardiovasc Intervent Radiol 2012;35:1433-
1438.

i

=
e

Karean Society o Interventional Radiology

169



Fig. 1. Chest axial CT image shows diffuse wall thickening of upper esophagus at sternoclavicul ar junction.

Fig. 2. A Fluoroscopic image shows retrograde passage of air insufflation catheter through percutaneous transhepatic
gallbladder drainage to the stomach, B Final fluoroscopic image shows adequate placement of percutan eous radiol ogic
gastrostomy tube with contrast filled stomach.
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Percutaneous drainage of postoperative abdominal abscess with limited accessibility:
preexisting surgical drains as alternative access route
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Fig. 1. A-B Contrast—enhanced axial CT scan shows localized fluid collection in extent of inferior aspect of
esophagojejunostomy site, retropancreatic area, anterior aspect of duodenal stump, and right paracolic gutter.

Fig. 2. A—B An erect abdominal plain radiograph shows Jackson—Pratt drainage catheter with tortuous passageway including
U~—turn course (annotated with blue colored line).

Fig. 3. Gray scale ultrasound image shows linear hyperechoic Jackson—Pratt drainage catheter at the subcutaneous

peritoneal area.




Fig. 4. Ultrasonography and fluoroscopy guided 22—gauge Chibaneadleis inserted into the Jackson —Pratt drainage catheter
induced maturation tract dir ectly on anteroposterior (A) and right 45 degree oblique (B) fluoroscopy images. Hair wire
in the Jack son—Pratt drainage catheter induced maturation tract on fluoroscopic image (C).

Fig. 5. Contrast material is infused to visualize localized fluid collection through 5 Fr ydlow sheath.
Demonstration of localized fluid collection around esophagojejunostomy site and anterior aspect of duodenal stump.
These findings were correlated with CT findings.

Fig. 6. 8.5 Fr multi —sid éhole biliary drainage catheter (Cook, Bloomington, IN, USA) was deployed.

Fig. 7. Contrast—enhanced axial CT scans on 1 week after the procedure show markedly decreased extent of fluid collection
with PCD catheter insertion,

/
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Foreign body retriéﬁ‘val of p.i'"g'"—‘tail catheter fragment using balloon catheter
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Fig. 1. A 65—year—old man who underwent pig—tail catheter insertion for the right hepatic abscess. A A fluoroscopic image
before procedure shows accidental migration of pig—tail catheter fragment, The hub side of pig—tail catheter fragment
is located in the catheter tract. B-C A Terumo guide wire was inserted along the tract, and the tip of guide wire was
located in the abscess pocket. D A 4mm balloon catheter was inserted via Terumo guide wire, After inflation of balloon
catheter, pig—tail catheter fragment was retrieved with balloon catheter and Terumo guide wire
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Minimal invasive treatment for infected pancreatic necrosis associated
with acute pancreatitis: nonsurgical interventional approach
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Fig. 1. Contrast—enhanced axial CT scan shows diffuse pancreas parenchymal swdling, decreased enhancement of pancreas
body and tail portion, and peripancreatic acute necrotic collection, other fluid collection at right anterior pararenal

space. In conclusion, these findings are compatible with acute necrotizing pancreatitis with associated acute necrotic
and peripancreatic fluid collection,

Fig. 2. Contrast accumulation through 5 Fr yellow sheath insertion after ultrasonograhy guided 22—gauge Chiba needle
puncture (A). Up to 18 Fr rigid dilator was advanced coaxially over the 0,035 inch hydrophilic guide wire,
progressively (B). 18 Fr Thal-Quick chest tube (Cook, Bloomington, IN, USA) was placed (C). The final catheter
position can be confirmed radiographically with contrast material (D).
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Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

The patient underwent massive saline irrigation (average total volume of normal saline: 8000cc) and aspiration
necrosectomy using 50cc enema syringes. Procedure was performed eleven times in two months (A). Decreased extent
of contrast accumulation at fluid cavity compared with initial flucroscopic image (B).

Contrast—enhanced axial CT scan on 2 months after initial CT scan shows markedly decreased extent of previous
walled—off necrosis, remaining small amount of fluid collection along the drainage catheter at left anterior parar enal
space.

Fistula between fluid cavity and jejunum was noted (A). Successful navigation to fistula tract was done with 0.035inch
hydrophilic guide wire and 5 Fr KMP catheter (Cook, Bloomington, IN, USA) (B). Controlled fistula tract was
embolized with 4mm Tornado (Cook, Bloomington, IN, USA) and Histoacryl (B. Braun, Melsungen, Germany), Lipiodol
Ultra Fluride (Guerbet, Roissy, France mixture, Post—embolization tubogram showed no demonstation of previous
fistula, Nelaton catheter was deployed to formation of controlled fistula (C), 1 week later, bedside removal of Nelaton
catheter was done,

Contrast—enhanced axial CT scan on 2 months after tract embolization shows nearly disappeared state of previously
demonstrated walled—off necrosis and fluid collection at anterior perirenal space. There is no evidence of recurrence
of jejunal fistul a, too.
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Fig. 1. Anteroposterior (A) and lateral (B) plain x—rays showing the broken UVC between the umbilical vein and right atrium
Fig. 2. Fluoroscopic image showing retrieval of the broken UVC with a snare wire

Fig, 3. Final fluoroscopic image demonstrating removal of the broken UVC
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