ISSN 2508 2612

www.inter

2021
28th

KJIR

Korean Journal of
Interventional Radiology

Chot QIE{HIM Fofolstz|X]|

K\\
\>——

nler\ention

Korean Society of _
Interventional Radiology



Arterial

4 XAz

g

EEX

E:

]

5
FEHA A

St 5 ARA| 51 o AQ]

0| =7}

A
=

of

53g

&

CASE1

Portal venous intervention

CASE 2 COVID-19 ¢

14

o0} A4S Al

24
=]

o=

Z+2{0H
oo™

|= TAHOY A B

2ILH2 Y 25

7

CASE3 %

19

25

CASE 5 AHIE 2T EZ 0|83t portoenteric fistula 7t Q!

Non-vascular intervention

30

<

<

2t NBCA AH

Y=

F Lipiodol &l

2 .2 20] i

=5 a0l Rl a
=

T =

CASE6 2|

Mortality & Morbidity

35

CASE7 Az &

40

A= 2| NBCA MZS

b

k=)
=l

A
e

oMo o

2} 29| A 3

q

..
% A4745 2

CASE 8 &

45

ot o

0lg

{0 AngioletS

24 A0 o5

|%i
=

9

20214

k=1

|X| X128

iof



Arterial

CASE 1
SHREHS0| BTN AR 518 BRIIAC| HBHOI AHIE B2
S A4S

20214
CHEHRIE M Fef 2l stelX]| H28=



CASE 1

R gaEo] BT 4 A 318 SAtol o] 4BHel

AHE Bz DA AAL

Successful Stent-assisted Thrombectomy in a Patient with Acute Limb Ischemia (ALI)

Contraindicated for Thrombolysis

* S4H0] - Endovascular Treatment, Stent-assisted Thrombectomy, Thrombolysis
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Current percutaneous treatment strategies for
acute limb ischemia (ALI) include catheter-
directed thrombolysis (CDT) and mechanical
thrombectomy. However, about 20% of
these patients can have contraindications to
thrombolytic therapy. Mechanical thrombectomy

is the only option in such patients except

2B LS} QAHEE

for surgical candidates. Manual aspiration
thrombectomy using a large-bore aspiration
catheter is a preferred first option. However,
this technique is sometimes insufficient when
the thrombi burden is significant with the
risk of distal embolization. In this case report,
we would like to introduce a case with acute
limb ischemia successfully treated with stent-
assisted thrombectomy when contraindicated
for thrombolysis and failed simple aspiration

thrombectomy alone.

| Introduction |
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| Case report |
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F&F A< (ipsilateral antegrade approach)
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713 6.0 x 25 mm AP A”HE (Trevo ® XP
ProVue Retriever, Stryker, Fremont, CA, USAYE &
A B5F 2t 5 Jes AXSHA (Fig. 3). &
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WA =0l o] A”IE YWHE 2= AS el
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Fig. 1. Acute total thrombotic occlusion of the right popliteal artery with cut-off vessel sign. Note that distal perfusion
was not identified on the maximum intensity projection image.

Fig. 2. Digital subtraction angiographic image (RAO 28 °) showed the acute thrombotic occlusion of the right popliteal
artery and its trifurcation with some collateral formation.

Fig. 3. Stent-assisted thrombectomy was performed using a self-expandable stent and Envoy® catheter after
confirming the thrombotic occlusion segment.

Fig. 4. Long linear thrombi were captured within the stent and extracted through the vascular sheath.

Fig. 5. After stent-assisted thrombectomy, obstructing thrombi was disappeared, and limb perfusion was restored.

Korean Society of Intervention Radiology | 7
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Rheolytic thrombectomy with catheter-directed thrombolysis in a patient with portal vein

thrombosis after COVID-19 vaccination

* ZAE0] - Rheolytic thrombectomy, Angiojet, Portal vein thrombosis, COVID-19 vaccination
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| 22 ZE| | Introduction |
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A 21-year-old man had abdominal pain. He got
vaccinated COVID-19 two weeks before having
the pain. He had portal vein thrombosis on CT
images. Rheolytic thrombectomy and catheter-
directed thrombolysis were performed. Almost
portal vein thrombosis disappeared, and portal

perfusion was restored the next day.
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| Case report |
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Portal vein and mesenteric vein thrombosis
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Z2937F E5 CToA portal veind} superior

mesenteric vein®] @%1%0] A}t (Fig. 1).

Nl N [

%21+9} fluoroscopy +xE35t0] 6 49
portal veine 21-gauge needle (Chiba, Cook,
Bloomington, IN, USA)Z #A}8F & 6Fr introducer
sheath (Terumo, Tokyo, Japan)& AAIFL}. o]%
0.035%1#] F-=EA} (Terumo, Tokyo, Japan)?} 4Fr
Berenstein catheter (Tempo, Cordis, Milpitas, USA)
£ 0]83}9] splenic veind} superior mesenteric
veino Al 2FES
superior mesenteric vein2] HHE 2215ttt (Fig.
2). AW Z heparin 4,000 unitZ bolus Y3+ &
FEFEARE 0.035%14] J-tip F-=3EAF (Rosen, Cook,
Bloomington, IN, USA)Z HA|St & rheolytic
thrombectomy device (AngioJet Solent, Boston
Scientific, Marlborough, MA, USA)E o|-&slo] &
AAAES AR (Fig. 3). BAAE & & 4
WE2 AN EE] BFE AESIUARE Holsl=
FHZ 7H9] portal perfusion®] FAE o] 210
5Fr multi-sideport infusion catheter (MCIS, Cook,

A5t L, portal veindt

Bloomington, IN, USA)S superior mesenteric vein
off YAAIZ] &, tissue plasminogen activator 1mg/
hour 20mg in Normal saline 500ml)}& catheter
o FJs}al, sheath®% heparin 500 unit/hour

Asto] EH-8alleS AlFslt (Fig. 4). SA
= SAIE & 8 7R 2GeS Ao, portal
perfusion®] SJEEA] Attt A EH-EeS A
451901, 18A171] A&l A+ A8t Zl—r

W 2 g&of| A FEQ] 7t A portal perfusion©]
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3Bt (Fig. 5). infusion catheterE A| A5k,
NBCA(n-butyl cyanoacrylate) /lipiodol %&-&

ARES1A] tract embolization A8 & Al&E vHHTH
(Fig. 6).
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Fig. 1. CT shows extensive acute thrombosis in the portal vein and mesenteric veins.

Fig. 2. Spleno-portography shows portal vein occlusion.

Fig. 3. Rheolytic thrombectomy was performed. Major portal branches and superior mesenteric vein were recanalized,
but portal perfusion was not restored.

Fig. 4. Overnight catheter-directed thrombolysis using t-PA was performed with systemic heparinization.

Fig. 5. On the next day, portal perfusion was improved.

Fig. 6. The catheter was removed, and tract embolization using NBCA/lipiodol mixture was performed.
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Recanalization of Transjugular Intrahepatic Portosystemic Shunt (TIPS) occlusion via trans-splenic

approach

* S2IH0] : Liver cirrhosis, ascites, gastric varix, Transjugular intrahepatic portosystemic shunt, trans—splenic

approach

MBS, A, ZTIS] | QAR AT S
# WAXKL / E-mail : junwb73@pnuyh.co.kr

E (Transjugular
Intrahepatic Portosystern ic Shunt TIPS) & 2 &
Z = AEO] HA7} TAyst A9 £2AW (internal
jugular vein)< &3+ Fo] AufigS uf, o
2 gaslel ado R A SeE wugk

Ao,

| B2 2=

ol—l_l_

We report a successful recanalization of
Transjugular Intrahepatic Portosystemic Shunt
(TIPS) occlusion via trans-splenic approach after

failed transjugular approach.

| Introduction |
EABAFAHEHHAESHAE (Transjugular
Intrahepatic Portosystemic Shunt; TIPS}= FH5HF
SHoIU, 2AEA] O B 5 W 1EAS S
3ol A= Aol Hu A oE gt Z9H Atoo]
HEE THE0lA 99| 82 S0l= Aleoltk).
A E 9] 7§84 (shunt patency)= 2 F4A] 76% 4

14| 20214 chstoleiatolsta|z) A28s

T2 H1 H1 glow L3227} H=EAY Fof
7 4% AAe&S "Q 2 3t} (2,3). ©l9f, TIPS F
AE "7} dAdsto] dukAl XJ:LEO] =
(internal jugular vein)S &3+ Aj7iE0] Aofist 3Ex;
oA v o g Hilsto] JFH o= A7iE3t F
$-5 Bkl gt

| Case report |
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TIPS A3 & 3EA] AJ3het BR S5 YoA AE=
ahs] Qlom, S-FHO| FHo] HQlr}, EXlof
2271 9t} (Fig. 1, 2).

o] 24-gauge Chiba needle (Duckwoo Medical,
Gyeonggi-do, Korea)& ©l-85t0] HIA Hula %A}
5}993l, 5Fr Cobra catheter (Cook, Bloomington,
IN, USA)E ol&5to] Ayt 7t 2Pzl A
E AHEE= 99 glon, 9% AWMFTL Helrk
(Fig. 4). Cobra catheterE o|&3s}o] AHE Y&
£ AEsto] REEARE A7 fIAAIFH. o]
% 8mm/8cm Balloon (Mustang Balloon catheter,
Boston scientific, Natick, MA, USA)& ©|-85}o] 3
A FaS AT Sts Ald & Al THE
HxJ&ol|A TIPS AHIES] PF= ot /HAE 9]
O} YR HJUHF= ofxs] Hof HE ARIES}F 9
Aol A4 8mm/10cm stent (EPICtm vascular
self-expandable stent, Boston scientific, Natick,
MA, USAE A5, T 34 E4<S Aldgst
At (Fig. 5). o A|4et TFEHMR G4 HE A
HEZ9] AF= A=A, A% JHF= Kol
A uTh (Fig. 0). Al & HIA AW =049 &
g WA67] YollA coil (Nester, Cook)T NBCA
(Histoacryl®, B.Braun, Melsungen, Germany)<= ©|
8oto] HAFRL19] MAHEZ Al

EEHE)
470 5] Al B CTo 7igte) A1
o Atz 4t TGO, HE A
L fXH U Fig. 7. 9).
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Fig. 1 and 2. Axial (Fig. 1) and coronal (Fig. 2) CT images show a thrombosed TIPS stent (arrow and
arrowheads). Massive ascites are also seen.

Fig. 3. Guidewire selection was failed via transjugular approach due to severely thrombosed stent lumen.

Fig. 4. Portal venography shows obliteration of the right portal vein and the appearance of gastric varices. TIPS flow
was not seen (arrowheads).

Fig. 5. Stent placement and post-stenting balloon dilatation are performed after the passage of obstructed segment
with a guidewire, and the tip of the guidewire was placed at the right atrium.

Fig. 6. Post-procedural portal venography demonstrates recanalized TIPS stent. Gastric varices were disappeared after
recanalization.

Fig. 7, 8. Four months follow-up axial (Fig. 7) and coronal (Fig. 8) CT image shows patent TIPS stent (arrow and

arrowheads).
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Portal venous intervention

CASE 4
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Transjugular Intrahepatic Portosystemic Shunt Using a Single-Needle Pass under Sonographic

Guidance

* SAHO : Transjugular intrahepatic portosystemic shunt, Single—needle pass, Ultrasonography

SR HEEY, ZEE, I, Ofsd’ | 'TRFSID QSR “SMCHHD ZS0MIR

—
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A4S E(Transjugular
intrahepatic portosystemic shunt; TIPS= &4 17
AT A P52 Sl AEES FHAE &

H O
Qi Alzolet. TPHolq 7HE 0 20 HAE e

A 59 (single-needle pass B42]) TIPSE &=
3t S Easkar} gitt o] B9l AleAt= I
W 242} Al =7FE AAHblind puncture)E H 5= 1

o] RS o §olsti QHtslA AJaE 4= 9l

| g2 25|

Mo

Transjugular intrahepatic portosystemic
shunt (TIPS) is a procedure that can reduce
complications related to portal hypertension
and improve survival. For puncture from the

hepatic vein to the portal vein, indirect portal

=+ oo

angiography using carbon dioxide or iodine
contrast agent or placing a microcatheter
in the adjacent hepatic artery can be used.
Still, nonetheless, it is recognized as the most
challenging step in the procedure. The purpose
of this manuscript is to report a case in which
TIPS was completed through the percutaneous
transhepatic puncture approach (single-needle
pass method) performed while viewing the portal
vein and the hepatic vein together in one view on
ultrasound. This technique allows the operator
to avoid blind punctures during portal vein

puncture, making puncture easier and safer.

| Introduction |

EW G FIHERHLAESHAE (Transjugular
intrahepatic portosystemic shunt; TIPS= & 17
o] =8 SN titt H5H A= sht
o[tk TIPS= A5 st H4= Aol 29 11d
Pt TAG FESZ S0l AEES FHIE &
Ut (D). o] Al&9] 71241 7iE2 S8 (jugular

vein)S =9} 5™ (inferior vena cava; [VC) 2.2
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Aot 5 T S P o 2 HE] FH7ER| 9]
1E23 AH”HE (covered stent) s AA|5k= Aot} &
o] A E ERlsk] {18l Al A CTollA] £ 2] £
215 7hsstAY ol4atstErAY 8 @ T X YA|E o]
8oto] 7H44 FH2 Y% (indirect portography)=
A5l & gt T QIS IFe o 2 niA7HE|E
£ Adsto] THY IXE weret = Stk (2). 18
L o] WHAlES BT ARG Etolal dE Al
o|AoflA WMo 2R Thi ZHRIFo 2] HA}
7} ole& 4971 Stk 2 YarofA= vHEA Q1 o5
AJ - (retrograde approach) HAA| Eof| &= E-L5}
1 Ao AJFSHA] Zgt Aol Ao tiel 251t e
5} A1 &A™ (percutaneous approach) W49 A
AE &30 TIPS & 5202 3t S E Halst
A} Q.

| Case report |

(=]
48A/ A}

4

BY 7O & Qg 7HE3tE esophageal varix7}
Ue SR A Ak WAIBA s 22aH
(endoscopic variceal ligation; EVL)& ¥+ Hf Q)
+ SEjolth, ARE A=W RO] EH= EVL Al
< F7I2 Aot F o] EVL scar?] 43t £8=
SB tube A% ¥ 7|3 AT T S8 AF AR F

TIPS7} 9= =t

—

TP

e

alin)
(o]

2K Liver cirrhosis), 4= W& (Esophageal

varix)

—

o8

(@827
B NS 9 29 Aggon, 145tz <

varix, paraesophageal varix 7} 13 SB tube
7} esophagus @ stomach ©f Xo]d, ZgFA|o|

20 | 20214 chtoIE Aol 8H3| 2| 285

active bleeding= H.0]Z] 2811 AT}, 7He] A& Q1
F1|7} wo| Z+45}9] intrahepatic portal vein®] 7+

Zto] vl &2 A Tt

INE e
CTollA HAAE AT 7HEHe] YAE A3t 7,
ol v A7 EE AAAA
Fstol]l AAstAL sHelth. S ASEE &
ZFO| Lidocainel 2 =4 w3t H = SHE
o] tisto] IRIEFE I (retrograde approach)
2 5Fr vascular sheath (Radiofocus, Terumo,
Japan)= 445ttt o] Résch hepatic 7| E
2} 0.035” = EARS 0]85}1 celiac axis & Ht
Shoict. o] ARt 7HEW HAMX|F e 29
B 75 (proximal left hepatic artery)oll 2.0Fr
microcatheter (Progreat Alpha, Terumo, Japan)
= AR H. &5 BHEE 2T Lidocaine®
2 T4 uhFe § 5 S5YHo tisto] o
I (antegrade approach)® Ross Colapinto
transjugular intrahepatic access set (Ring, Cook
medical, Bloomington, IN, USA)9] catheterE 4+
Aot 7HH o7 M3t o]F Ross modified
Colapinto needleZ ©|-8-51% fluoroscopy B4
L5}1o] 9kA A3t microcatheter FHOZE ZEH
2 A fHEAHo R MR HAE ALsH 2
W AIZHERE BRI QI Al of| e THE ZdApo] 455t
A Fokoltt (Fig. 1). A Ad56HA] X6k olf&
wshy] {8l 51 2505 A8t ol THE:
Wy} 7Y (middle hepatic vein)e] 3P4 view
oA Hol= A& ERIstrt (Fig. 2). A=A HA
= 7T A oE Helon, o]of AuE Shof 21G
chiba needle= ol-gsto] i} S7gHZ A
ARSI hair wires [VCE A7 |=H] 3513
o} (Fig. 3A). A% hair-wireZ 53} over-the-wire
HEA 0 & GFr Neff percutaneous access set (Cook
medical)E 45kl 300cm Z2°0]9] 0.035 UA] =
HARE IVCE Yot AW o2 4RIH sheath
£ B9l goose-neck snareE ©]-&3 IVCol| YA
21 0.035 A FEEARE Fohdio] -2t -3t
AH-73He] T B=E B35kt (Fig. 3B). 4



A J2E 0]85l] sheathE ZHEH7FA] A}dsH
H E o 0.035 A FEEARE Ao
2 ZYJAATLYE. o|F 5Fr catheterg o|-8sto] 7HET
I 7] S S5 A A= 24mmHg
A}, 5x40mm balloon catheter (Mustang, Boston
Scientific, MA, USA)E ©]-&5}9] pre-ballooning
S AJ3st 5§ 10x60mm =<4 AHE (Zilver, Cook
medical)¥@} 10x40mm &3 ARIE (Seal, S&G,
South Korea)E X5}t 0]% 7x40mm balloon
92 post-ballooning= Al o EHa}t 7
-7 FHA7F 10mmHgE &7 = itk o] % 7
1] -7k Ato]9] 7 HAPH R st 0.035 Q1A

FYT} glueZ ©]-85}9] tract embolizationS: A3

o, 1

%Z(hepatic encephalopathy) 24 SA41E 2o
HstR o A& 7 671E 3t A-7HA] Pt &
d glo] 4 ¥z Folrt,

| 02|
Colapinto 5°] 1983 A Hi1(3)E St F TIPS Al
&2 FHIEAC] 33 A7 9 F sfolth &

Al Colapinto 52 5484 E T2 o] 8T A& K
5k31a1, o]F LaBerge 5°] 5 AHIEE o83t
TIPSE EIAI5H3ITt (4). ol4atsletant @ @ &3} 2
Al, vAI7HE S 52 ol-&ste] THEH ] X E 1H

o0& golskal TIPS A] 7HE Ax}] Ho38S =

0|17} Sh= AlZ=0] QIS ol ko £+
S}l TIPS A& IFYNA fluoroscopy Sk 512 7F
Y AR = 7 ojglE GAR QJIAEL Qi &
9] HA A2 Qlste] fhEFo] WS | = S}
2= dAE sk gt} 20069 Raza &
2 portosystemic accessE FAoH= A2 W
= HI5I=T, HEE 2 S0 AR A 22
single-needle pass ®4]°]| ATt (5). 31} Aol A 7t
ST TS oA B A Aok AT 47 A}
£ 539 =714 A} (blind puncture)E I}l A}
£ 4 golstal FAsHA & 4= Slthe A& AESHA
t}. ol o] & fIeiA= Ale A 2515 B9l Ak
HEW-7 W o] sjEeld L2 5 wotstal, of=gt

N
ol

ki

HEH-g9 sjRek 271 single-needle pass
g2jo] 7hset FHlEhY, o] W2e Bl dARte s
A 71&2 TIPS Al 2 £ = = Aol
t}. BAJo] TIPSS BH=A] 7H45} 2| 2.9 vt 2
o= Asks Ao ohyzt ek 7l 3}
Hgol AstA st Aol 18T = e 713E

/‘k:l
AEE e 3 Aotk ().

N
o
=
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Fig. 1. Hepatic portal vein puncture was unsuccessful despite repeated attempts for a long time. A microcatheter
placed in the hepatic artery near the target portal vein is visible.

Fig. 2. In the intercostal view of ultrasound, the portal vein (PV) and the middle hepatic vein (MHV) are shown in one
view.

Fig. 3. (A) The portal vein and middle hepatic vein were punctured together using a 21G Chiba needle under local
anesthesia, and the hair-wire was successfully introduced into the IVC. (B) Through the sheath inserted into the
jugular vein, a 0.035-inch guidewire placed in the IVC was captured using a goose-neck snare to form a single
path of the percutaneous-hepatic portal vein-hepatic vein-jugular vein.
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Portal venous intervention
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CASE 5

AHIE 2T EE 0]-83} portoenteric fistula 7} Q= 7F

2o o] X2

Treatment of portal vein thrombosis caused by portoenteric fistula using stent-graft

* SAIT0] - Portal vein, fistula, Stent—graft
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A 71-year-old female patient who underwent
pancreaticoduodenectomy for pancreatic cancer
was followed-up for 3 months after the operation.
An abdominal CT scan revealed an obliteration
of main portal vein and vascular intervention was
requested. Portography showed abrupt cutoff
of main portal vein and portoenteric fistula
was visualized at the occluded segment. Bare

metal stent insertion and balloon angioplasty

were successfully performed for portal vein
obliteration. However, premature thrombotic
stent occlusion occurred within the 6 days after
the procedure. Aspiration thrombectomy and
rheolytic thrombectomy was performed and
portoenteric fistula was still noted at the stenting
segment of portal vein. To resolve this, a stent
graft was deployed in the previous bare metal
stent. On the follow up CT, the stent graft was

patent.

| Introduction |

A

L AR A =271 FPdedoll 4-8o

A7Fsd Y (borderline resectable pancreatic

cancer) U =423 9 (locally advanced) &<

oAl 8 o AA| L At A HHolAEEA
&5 Aldstke A7 HoAaL lHt (1). o= <sf

HArE o] EW-Z7HPYM (portomesenteric

Korean Society of Intervention Radiology | 2 5



vein)ofl FZtojut H AT} 22 b Fo] Rl 7}
7Fe Aol g 4= QAL (2), & WA
portomesenteric vein?] 5ol AHE H2|7}
Astil agAolgh= Hilso] Utk (3, 4). ARES
Ao Al e FAdES T B2 AL
A WA B- A2 (portoenteric fistula)S &1F
ot RIS S ARIE IR ES o84 X5

2 2AE 27

| Case report |

(=]
71A/o =}

(Stereotactlc ablative radiotherapy)g ¥ & 4
o|AFEAlES Wokth ET W, o AKX R R
o5k _”_xlo] Al OH ARzl -7l S 4cm7]’% =
A 0]'_]__ bovine patchE o-&3t H¥4&Z XI9¥513]
ok e T BRI wron o FAES
SHAL, r& 370 & AJRRl E5 CTolA 1t
(main portal vein)2] M} 9FA thFe] E471 8l
o] F=7HE o] thgt A”IE Al&

[SMAZ]

B CTolA 7292 w83} obA ool B5=7}
AT} (Fig. 1)

A=t L =]

223} % o] P5E ARSI S5Fr sheathE 4%

S}al 5Fr Davis catheter (Cook, Bloomington, IN,
USA) & F{HZHoA e AT o, 5
7HEH O] S A HAY Ao] IAE| (T (Fig. 24).
S5Fr Davis catheter 2} 0.035-inch, 150 cm long

hydrophilic guide wire (Radiofocus Giude Wire

20 | 20214 CBtOIE Aol H5| 2] A28%

M: Terumo, Tokyo, Japan) & °©]-&-5lo] HAH 7t
W FE AlEsil, HAE SRR 2F
Al 74 Al 27o] 2= AT (Fig. 2B). H oFf%
O catheter &} guidewires EIA|A AR
o B2 dixFEs Al ul, A
AW A &0 20] AR qljloH SE<eg
50 B57H SIS (g, 20). HAE 12
of tiefiA] AHIE (8mm x 6cm Zilver Flex Vascular
Stent, Cook, Bloomington, IN, USA) & A5} &
AZHEE (6mm x 6cm, Mustang, Boston scientific,
Marlborough, MA) & EAIZ T o]% AR
W FRo A AJEeE AR FEolA o 20
F71 A5 SH ’\9}0] % 7/4\
(Fig. 2D) 124 Al go

]}nxagg.L (AST ALT) Ti] }%i\-ﬁ}%il A& 6

o
S
=

”ﬂ*ﬂo] ﬂo]ﬂcﬂ THA] QIE(HlIAo] et 25
1} R stof] PSE HAFsEY] 7Fr sheath & AdstaL
0.035-inch wire € A3t A sheath & 53f FHx
FES Ao, ARIE io] Exo] s= &
olaldt} (Fig. 3A). 7Fr McNamara sheath (Cook,
Bloomington, IN, USA) 2 $2H] &2 EAA|A<
(aspiration thrombectomy) < o} tHFe] @4 A
Azl ot 05| FHo] Y7 FolgleiA rheolytic
thrombectomy 7]+ (Angiojet Solent Proxi ,Boston
Scientific, Maple Grove, Minnesota) & AF&5to] &
AAAES At Ale 5 2QA7F JA == 4
FolAl 202 ZFA7E FAFo] ERIFIUH (Fig.
3B). ©|% 5Fr Davis catheter® A7 W 2]
] %’45‘]/‘]717 AlFet FHR oA B

o3| A= o] Sopole ¥
3 o 2

|0
|

HE :LE}HE (10mm x 6ecm Covera Plus Vascular
Covered Stent, BARD, Arizona, USA) & 7]& AHIE
WEZ AX|5t & F47HEE (8mm x 4cm, Mustang,
Boston scientific, Marlborough, MA) 2 EA|Z T}
O] F A|¥et FHEFEoA AHE YR F2H L F
F7F 2= gRlsklt (Fig. 30)
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Fig. 1. An multiplanar reformation image on portal venous phase shows segmental obliteration of main portal vein
(arrows). Jejunal loop of hepatojejunostomy is adjacent to the obliterated portal vein.

Fig. 2. (A) Portography with 5Fr Davis catheter shows abrupt cutoff of portal vein (arrow) (B) Obliterated portal vein
is navigated with 5Fr Davis catheter and 0.035-inch wire. Contrast is injected at the mid portion of obliterated
portal vein, and the small bowel (arrows) is visualized suggesting an portoenteric fistula. (C) Superior mesenteric
venography shows no blood flow toward the obliterated portal vein (arrow). Instead, blood flow through the
collateral circulation is identified. Contrast in the small bowel lumen is observed. (D) Bare metal stent (arrow) is
depolyed at the obliterated segment of portal vein and balloon dilatation is performed. Completion angiography
shows restoration of blood flow to the portal vein and loss of collateral circulation.

Fig. 3. (A) Portography through the 7Fr sheath shows thrombotic occlusion of portal vein. (B) After the thrombectomy,
contrast is injected through the McNamara sheath and small bowel (arrow) was still visualized. (C) Stent graft
is deployed (arrows) in the bare metal stent and dilatation was performed using balloon catheter. Completion
angiography shows restoration of blood flow to the portal vein.
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Non-vascular intervention
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Lipiodol Lymphangiography and NBCA Embolization for Vulvar and Vaginal Lymphorrhea

* AT © Vaginal Discharge, Lymphangiography, Therapeutic Embolization

Meshari Alali", Ji Hoon Shin®* | "Department of Radiology, Majmaah University, Almajmaah, Saudi Arabia
Department of Radiology and Research Institute of Radiology, University of
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

# WMXK} / E-mail : jhshin@amc.seoul.kr

| 72 25|
264 oA AR 184 H 9} 9l %
9} 30] Theo] FuEHE WHEo] U3l MR G4

oA Femr 2572k Z7E ol Th9] T2 1415 1
AE0] Btk Lipiodol FX2 Y%A 251510
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AFsto] NBCAS] 4 w2 27| 9fs] vl Zd = A
A F L] A9ES S FIE NBCA/

O
Lipiodol E&EZ ATt o] Al& & U A =
2] FAjolH TR iz 242 £ s o

| B2 2=
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A 26-year-old woman had an 18-year long
history of vulvar and vaginal lymphorrhea and
multiple millet-like lesions on her vulva. ON MRI,
multiple T2 high signal intensities were noted
at the bilateral vulvar areas and pelvic cavity.
Conventional lipiodol lymphangiography showed
lymphatic reflux to the vulvar areas, possibly
originating from prominent tubular lymphatics

in the right lower abdominal wall. After

30 1 20214 chaolEAtolsts|2| H285

percutaneous puncture of this tubular lymphatic
structure, its distal portion was embolized using
microcoils to prevent upward glue propagation;
this was followed by glue embolization of the
tubular lymphatic structure. At one year follow-

up, the patient's skin lesions disappeared.

| Introduction |

Lymphorrhea is an uncommon but potentially
serious complication after surgical lymphatic
injury or chronic lymphedema. Among the
many types of lymphorrhea, vulvar and/or
vaginal lymphorrhea is a rare event of lymphatic
reflux (1, 2). Interventional techniques such as
lymphangiography and assisted embolization
are known to be safe and effective alternatives
for managing lymphorrhea that do not respond
to conservative treatment. Most reported
lymphorrhea treated with interventional
techniques includes chylothorax or chylous
ascites, but vulvar and/or vaginal lymphorrhea

had not been reported so far. Here, we report



a successful result of conventional lipiodol
lymphangiography and adjunctive embolization

for a patient with vulvar and vaginal lymphorrhea.

| Case report |

(=]
26X/ =}

[QMAZA]

A 26-year-old woman was referred for the
evaluation of vulvar and vaginal lymphorrhea.
She had an 18-year history of vulvar and vaginal
secretion and multiple millet-like lesions on
her vulva. When she was 10-years old, she
underwent multiple percutaneous sclerotherapy
and laser therapy sessions. At the age of 20, she
underwent percutaneous radiofrequency ablation
to obliterate the dilated lymphatics at her vulva.
These remedies were ineffective. At 24, she
underwent surgical lymphovenous connection,
which she did not achieve satisfactory results.

There was no sign of lymphedema.

[ZIEE]

Vulvar and vaginal lymphorrhea

[E4AA]

On MRI, multiple dots and serpentine structures
of T2 high signal intensity were observed in the
bilateral vulvar areas and pelvic cavity, compatible
with lymphangiectasia (Fig. 1). Therefore,
conventional lipiodol lymphangiography with
or without adjunctive embolization was planned

through a multi-disciplinary discussion.

A= Y =]
Intranodal lymphangiography through the right
inguinal lymph node was performed using a 25

G spinal needle (Tae-Chang Industrial, Gongju,

Korea) under ultrasound guidance. The injected
ethiodized oil (Lipiodol; Guerbet, Paris, France)
moved quickly toward the bilateral pelvic cavities
as well as the vulvar areas (Fig. 2A). Reflux of
lymphatic flow to the vulvar areas seemed to
originate from a prominent tubular lymphatic
structure in the right lower abdominal wall
(Fig. 2A). It appeared that coil embolization
of the distal portion of this tubular lymphatic
structure could reduce the lymphatic flow going
upwards, and subsequent NBCA embolization of
this structure could block the lymphatic reflux
into the vulvar areas. As planned, the tubular
structure was punctured using a Chiba needle
(Cook, Bloomington, IL, USA) under ultrasound
guidance, and a microguidewire (Meister; Asahi
Intecc, Nagoya, Japan) was inserted. Clear fluid
leaked through the puncture site (Fig. 2B). A
microcatheter (Progreat Lambda 1.7Fr; Terumo,
Tokyo, Japan) was advanced over the micro
guidewire. Subsequently, the distal portion of
this tubular lymphatic structure was embolized
using four microcoils (Micronester, Cook, USA) to
prevent upward propagation of the NBCA. Coil
embolization was followed by embolization of the
tubular lymphatic structure using a 1:2 mixture of
NBCA (Histoacryl; B.Braun, Tuttingen, Germany)
and Lipiodol (Fig. 2C). Prominent lymphatic
channels were opacified with lipiodol in the

abdominal and pelvic retroperitoneum.

(e

The multiple millet-like vulvar lesions had almost
disappeared at the two-week follow-up visit
with complete resolution of vulvar or vaginal
secretions. In addition, the patient reported no
skin lesions or symptoms at the one-year follow-

up after the procedure.

Korean Society of Intervention Radiology | 3 1
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Vulvar and/or vaginal lymphatic leakage can
be associated with intestinal lymphangiectasia,
skin xanthomatosis, or primary lymphedema
(2). Its etiology can be explained by an
incompetent valvular system with extensive
lymphangiectasis (primary) or obstruction of
the lymphatics (secondary) (1, 3). The reflux site
might be anywhere in the gynecologic tract:
uterus, cervix, vagina, or vulva (1). This patient
was considered genital involvement of diffuse
lymphangiomatosis based on her history of early-
onset symptoms and prominent retroperitoneal
lymphatic channels on lymphangiography (4).
Since lymphangiomatosis and lymphatic reflux

were confined to the retroperitoneal and genital

tng

[ LSy

regions in this patient, lymphedema did not
develop. It is crucial to identify the disease extent
as a thorough lymphatic evaluation of the whole
body. In this case, an excellent clinical outcome
was achieved in the patient because lymphatic
flow into the vagina and vulva was effectively
blocked by percutaneous NBCA embolization.
The minimal amount of reflux can persist
after the embolization procedure, but it can
be resorbed: therefore, symptom improvement
or resolution can be expected. When blocking
abnormal lymphatic channels with NBCA at a
certain level, coil embolization at the distal site
for reducing upward lymphatic flow may facilitate
greater NBCA embolization of targeted reflux, as

seen in this patient.

1. Kornreich L, Idelson A, Shuper A, Ziv N, Mimouni
M, Hadar H. The CT manifestations of the primary
gynecological chylous reflux syndrome in the
pediatric age. Pediatr Radiol 1988;18:503-4.

2. Karg E, Bereczki C, Kovacs J, Korom I, Varkonyi A,
Megyeri P, et al. Primary lymphoedema associated
with xanthomatosis, vaginal lymphorrhoea
and intestinal lymphangiectasia. Br J Dermatol
2002;146:134-7.

3. Adashi EY, Mitchell GW, Jr., Farber M. Gynecological
aspects of the primary chylous reflux syndrome: a
review. Obstet Gynecol Surv 1981;36:163-71.

4.Lohrmann C, Foeldi E, Langer M. Diffuse
lymphangiomatosis with genital involvement-
-evaluation with magnetic resonance
lymphangiography. Urol Oncol 2011:29:515-22.
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Fig. 1. MRIs for vulvar and vaginal lymphorrhea A. Axial T2-weighted scan shows multiple dots and linear structures
of high signal intensity (SI) involving bilateral sides of the pelvic cavity. B. Coronal T2-weighted scan shows a
prominent tubular structure (arrows) of high SI involving the right lower abdominal wall and high SI involving
both vulvar areas (arrowheads).

Fig. 2. Conventional intranodal lymphangiography and adjunctive embolization A. Right inguinal lipiodol
lymphangiography shows prominent lymphatic opacification in the bilateral pelvic cavities and the vulvar
areas. Note the reflux of lymphatic flow (arrows) to the vulvar area from a prominent tubular lymphatic
structure (arrowheads). B. The prominent tubular lymphatic structure (arrowhead) was punctured with a Chiba
needle (arrow) under fluoroscopic guidance; clear fluid leaking through the puncture site is seen. C & D. The
prominent tubular lymphatic structure has been embolized with microcoils (arrow in C) for the distal portion
and glue (arrowheads in C) for the rest. Note the prominent lymphatic opacification in the abdominal and pelvic
retroperitoneum.
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Hepatic artery thrombosis during the transarterial radioembolization (TARE)

* ST : Hepatocellular carcinoma, Transarterial radioembolization (TARE), hepatic artery

201" ZAS&Y | TMSOstlHe Fgatostt
# AKX/ E-mail : radioembolization@snu.ac.kr

ECEEY
g BE 710l Sli= 664 oA AEA A

Iz 2=

A 66-year-old female patient with chronic
hepatitis B was admitted for transarterial
radioembolization for newly diagnosed
hepatocellular carcinoma. Hepatic artery
thrombosis occurred during the procedure, and
the treatment was completed after catheter-
directed thrombolysis using tPA. Remission of
hepatocellular carcinoma was confirmed at

follow-up.

| Introduction |

HIAMA A A% (Transarterial radioembolization,
TARE)Z ©o|E& 90 (yttrium 90, Y-90) < ©A|sH
H|Al7* (microsphere) & FeWW 2 FJsto] 7+
A Z}E A =Eoh= Aleoltt. 5 st e
(Transarterial chemoembolization, TACE) I} H]
W3S uf, BEEC] F Zol= Yo Bt
o]l v]s}] time-to-progression (T'TP) ©| AL, A4
o] om, ZH7|7ro] Frh= 7ol 3l
9] A|&of ol o]&=]1L 3tk (1, 2).
Sl AT AvteE|o] 34
% catheter Y guidewire®] 2114

9] A= (spasm), 2] (dissection), @7
(thrombosis) 501 82 4= AL, o]t B¢ T
2 7k g5 AollE doA Adet A5E W
I Qlt} (3, 4). AR AN Ale &
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QQE ] «]“Q E} (Fig. 1). Ho}/\}ﬁﬂﬁ%—‘ﬂ 75
BE &Rlsh7] ol s Te-99m MAA & 5
QJ5t] lung shunt scan & A5t} 1L, lung shunt
fraction 2.93% = WA A< 0] X 3to}9

[*|$'é'é1 ERVE

=% % oto] & HESHS A5
5Fr sheathE A¢ ¥, SFr RH catheter (Cook,
Bloomington, IN, USA)E &7FsHof YA ]/\]-7
FHXFHAAE Ald5to] T4 stainingS
At (Fig. 2A). TF°] dome Zo YA[3}aL 31 =
Fagho] ottt FAFTFS ‘?:}2 7Fs7ge] 7] o

o
-

£, 018 ek 9 9= AYAATARGE
< AlE¥5ta RH catheterg H735H Y+l HA]

AlFT} 0]%, Carnelian 1.8 microcatheter (Tokai
Medical, Gifu, Japan) 2} 0.014-inch TransendTM
guidewire (Boston scientific, Natick, MA) & %

}Qﬁt—'fi‘ﬂ S AlTstgitt. 18y 9% of
FAUEHo] B LA Z|AIsto] AHEiH
e 6}7]77};‘] Alzto] @ Aglow, 11 I
A microcatheter 2} guidewire 7} ¥HE-24 0 & RH
catheter WS AUA =3It 5 o194 459
of thet A& £F&olA FU staining = FRIF]

A okttt (Fig. 2B). ol @2 3gdk= 51 4
3 8 249 7 Wo] thsf TheraSphere® glass
microspheres (BTG, London, United Kingdom) &
AP E-Z AlSlskal, TheraSphere & Y51
A 8 74 L%‘j—]-qoﬂ A 2FeZ ABsHHE A=l
= Holx] &el 3 Y] filling defect 7} BT, £
staining == Y& Ho|x] &ttt (Fig. 2C, 2D). Al& =

}‘N olok _IIN'
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%‘36} W Y E3 glof7] sl ofid 59 &
tPA 3mg, nitroglycerin 300pgS& GAIFA
(bolus 1n]ect1or1) 5}l o]% /\] Yot IR G&o]
A R HePTE AT A g1 & A IS
= Al9¥stelt (Fig. 2E)
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™

=M (transarterial)
A7t E7Fse SAfollA &Rl X
olA cathetertt guidewire
oflA sl AZolut v, S
1ok o= 9ot (3, 4). & 5919 3
SHRES0] ot EF Tu= gQlsty
95 -2 microcatheter?t guidewire® Al
1Hgojl A Aol o] Q] RH catheter W+
microcatheter®?} guidewire”7} EU=H
|7F=<t RH catheter Wjo]] TH=0]A el &
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activator (tPA) &=
e EZE DNA 7|&S
+= recombinant tissue plasminogen activator
(rtPA) 24 ARE-EH ©
activator 2 normal circulation A+ A& o2
S5t AAEI2 o7t thrombus 9] fibrin 7 2%
S}H plasminogen = plasmin .2 HPA|AA &
A BN 4 A Bk webd o A IV

A WA thaA @o] gl H9lo] A3
Folsto] oA l'?—-.%«] rtPA 558 =024/ A58
72 o %9 5 QI e glom, BT
9] catheterg 0183 @4-&5fieolA gl AMEE
A AH 5). & SN E S o= A e E
7ol tPAE AHESHo] @S BolNA EFRE HEA
Ao =M A MAZZ0| FF FTH=E a3

&= 25291 plasminogen



2 A9 4 9 shoich 8] dhat X =2 she
BN Gazo] WS YEE o Aol
7P 22 PHOIANI, 2 S oEX oA WAy

Wi

e

Y/

1. Moreno-Luna LE, Yang JD, Sanchez W, Paz-
Fumagalli R, Harnois DM, Mettler TA, et al. Efficacy
and safety of transarterial radioembolization versus
chemoembolization in patients with hepatocellular
carcinoma. Cardiovasc Intervent Radiol 2013:36:714~
723

2.Kallini JR, Gabr A, Salem R, Lewandowski RJ.
Transarterial Radioembolization with Yttrium-90 for
the Treatment of Hepatocellular Carcinoma. Adv Ther
2016;33:699-714

3.Yoon DY, Park JH, Chung JW, Han JK, Han MC.

latrogenic dissection of the celiac artery and its
branches during transcatheter arterial embolization
for hepatocellular carcinoma: outcome in 40 patients.
Cardiovasc Intervent Radiol 1995;18:16-19

4.Clark TW. Complications of hepatic chemo
embolization. Semin Intervent Radiol 2006;23:119-
125

5. Morrison HL. Catheter-directed thrombolysis for acute
limb ischemia. Semin Intervent Radiol 2006;23:258-
269

/

Korean Society of Intervention Radiology | 37



SR

Fig. 1. An arterial phase CT image shows a 8cm sized hepatocellullar carcinoma in the segment 7/8 of the liver.

Fig. 2. (A) A common hepatic arteriogram with 5Fr RH catheter shows a hypervascular tumor staining in the right
lobe of the liver. Tumor is supplied by the segment 5 hepatic artery and segment 8 hepatic artery. (B) A right
inferior phrenic arteriogram with 1.7Fr microcatheter shows no tumor staining. (C), (D) On the right anterior
hepatic arteriogram, there are filling defects (white arrows) suggesting thrombosis in the segment 8 hepatic
artery branches. Also, some of the tumor staining (black arrow) is not visible. (F) After administration of 3mg of
tPA and 300xg of nitroglycerin through the microcatheter, the extent of thrombus in segment 8 hepatic artery
branches decreased, and some of the invisible tumor staining recovered (arrow)

Fig. 3. On follow-up CT after 1 year of TARE, there is no evidence of viable hepatocellular carcinoma, only dystrophic

calcifications remain.
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Glue embolism into pulmonary circulation during tract embolization after portal vein embolization

* AT © Portal vein, pulmonary embolism, therapeutic embolization, Enbucrilate

Szl O[E4 | SR

# WMXX} / E-mail : radiol. mslee@gmail.com

ZAHANA type Illa Klatskin %O 2 SH21H 68
A B e A 2RSS Sf) SS9
CF. 39 £ 44 % NECAR ol§3le] 4]
Asf ol AL AR 24 42 A
o|F Fajx|o]
P05 ool of el 434 403
gu-S 55 H<=glo ==olo] NBCAS &
sj5to] 2 AR o EAA 7Y L 7}
NBCA® A}83to] 7491 24} %-2J9} 2l s
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A 68-year-old male patient with biopsy proven

Mo
J

Klatskin tumor type Illa was referred for
preoperative portal vein embolization. After
successful portal vein embolization, puncture
tract was embolized using NBCA also known as
glue. During tract embolization, some of glue
cast was introduced to hepatic vein which was

ultimately detached and migrated into pulmonary
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artery. Accessing the pulmonary circulation via
percutaneous transhepatic approach of hepatic
vein, glue cast was captured and brought back
to hepatic vein puncture site and trapped with
coil and additional glue. The postprocedural
plain radiograph and CT reveals no residual glue

material in the pulmonary circulation.

| Introduction |
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| Case report |

(=]
G8ANl/ Y

XA HAR I type [Mla Klatskin S S2, 4=
& A FHAHE0] o= Ik
[ZIcHE]

Klatskin tumor type Illa

L= MRIOIA 9= 24 G2 7oA SEH7}
] skl Q= S0 T (Fig. 1A, 1B, 10)

%221 =510 Segment 62] FHS HAGE F 5Fr
sheath® A4sI3Att. 5Fr Davis®t Omni catheter
(Cook medical, Bloomington, IN, USA)E °]&35
of FHxIeS APt T right anterior portal
veing EgGel 350-560 (Engain, Seongnam,
South Korea)2} glue:lipiodol 1:3 mixtureE ©]
2olo] AMASIAE. o]F right posterior portal
veing A5t 10mm Amplatzer Vascular Plug
type II (Abbott Vascular, Santa Clara, California,
USA)E X5kl EgGel& ARg-ato] A stict. o
9 glueiliiodol 1:3 mixture® F7H4 02 A3}l
ARRRN7IA] MHsS APttt A s
Al =5 NBCAS| dF7F 1Moz FA= et
(Fig. 2). olofl 223} Festo] S-S HAAstal
6Fr Envoy catheter (Cook medical, Bloomington,
IN, USA)E o]-85}o] NBCAE &9lstd =% 4&7}
H5WOoZ o] 53Tt (Fig. 3). Envoy catheters
o]-g-sto] Hl e o= o] 53t NBCAS &IstL (Fig.
4) S AARRELI7EA] 7EA et S7H ) AL
o} e I3} NBCAE ol-&sto] AMH&sS A3t

Al T A1 F X4 7419 174 3 ARt CT

oAl sis ol gotgli= NBCAZF 3&-< Eelskaict
(Fig. 4).

lo

2& A 4% B g2

¢

(direct percutaneous transhepatic portal access)
I BAWE B WA Y] FHO RO [T
(transvenous intrahepatic portosystemic shunt
[TIPS] access)°] At (1). o] F7HA BH& H
W2 AT 9o AU, ZotEAY, B W
Q%o Ao fdo] et ESF, &R FF
| AY BHRASHA JE=o] AR A=l = 7
TY I HEE S7HE & AT 2, 3). ol
BEoA=, B¥A v A (percutaneous
transsplenic access)g T 4= lon, vH]AFO] 74
£ F3o] T fiEe] &8 E5Z FsfoF
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Fig. 1. (A) Arterial phase and (B) Diffusion-weighted Imaging of pancreatobiliary MRI show arterial enhancement
and diffusion restriction of proximal common hepatic duct and primary biliary confluence (arrows). (C)
MR cholangiopancreatography shows stricture involving the hilar bile duct (arrow) with upstream bile duct
dilatation.

Fig. 2. Migrated glue cast floating in the right hepatic vein is shown. (arrow)

Fig. 3. Previously noted glue cast is migrated into the pulmonary artery in the right lower lobe (arrow).

Fig. 4. Glue cast material in right lower lobe pulmonary artery is captured using Envoy catheter (arrow).

Fig. 5. Chest plain radiograph taken after portal vein embolization shows no residual glue material in the lung.
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Ureteral obstruction after uterine artery embolization for postpartum hemorrhage

* ZAME0 - UAE, Postpartum hemorrhage, Ureteral obstruction, Hydroureteronephrosis, NBCA. Ureteric artery

= 1 ==1 5 xH 1 =1# ool 1 = [e)
SME RS, SR, AH, AUS' AEL' | MENBSAYS

# W MK} / E-mail : MDKIM@yuhs.ac
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HEH 750 ¥130] gle 29F SE82 A3¥F
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o} AFE WAL v E HEo] Fo Al&R
AL S5 59 Aust ol thiFEoelu, &
& 7|5 B0y A5 MAF 59 B SR oY
A ot 1% AgsW s ¥ IAe a7 w2
=5] EF d5o2 FHlox o 2719] SHTto] B
1H v Gk £ SN Bk S8 AW
AL AIBTE 234 oA} 2ERjollA] A Q3% =
A g B Qs SElE Halokal, 83 wdjo] ¥
AYoHA == lloll sl argstarat gt

|F& 25|

Postpartum hemorrhage that does not respond to
conservative treatment is a fatal emergency, and
uterine artery embolization (UAE) is performed
prior to surgery. UAE is a procedure with
relatively few complications, and most of it causes
minor complications such as postembolization
syndrome, but rare complications such as ovarian

dysfunction or uterine necrosis are also known.

Among them, ureteral obstruction after UAE is
an extremely rare complication, and only two
cases have been reported in the literature. In this
case, we report a case of ureteral obstruction
and hydroureteronephrosis in a 23-year-old
female patient who underwent uterine artery

embolization for postpartum hemorrhage.

| Introduction |
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M-S HAFskal 5Fr sheath(Radiofocus, Terumo,
Tokyo, Japan)= AUstAtt. o|F 5Fr pigtail
catheter(Pigtail angiocatheter, A&A M.D., Seong-
nam, Korea)g ARE3to] Algget Zwhy datx
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FEoAA FE AgsHY] S A AW o
B 2FA F=Eo] FRAFAL. o] 5Fr RUC
catheter(UAC impress, Merit medical system,
inc., Utah, USA)2} 1.98Fr microcatheter(Parkway
soft, Asahi intecc co., Aichi, Japan) 2 0.016”
guidewire(Meister 16, Asahi intecc., Aichi, Japan)
2 H2 AFFUS e T YRGS YL
o, chi 294 &) R 23 Aague] 2
ARE St Acde AT A PA of
%ol 2A= Astol BAjo] WL AL At Al
] tj2o] A2Eme] Be o] BRI T
o 5lofl NBCA(histoacryl, B. Braun, Rubi, Spain)2}
iodized oil(Lipiodol ultra fluide, Guerbet, Roissy,
France)?| 1:3 &= AREsHo] A5 H] 9%
A AReS Aottt HE Argsd e &
ot WeFasW 9 s Ho=RE E ofE H
9] AU 2FA F=E0] ERIE 0] o] FHEL
AE51o] gelfoam(EGgel, Engain co., Hwaseong,
Korea) ¥ NBCA £3&5 AREsto] MH&ES AlY
StQith ol% 5 A3 e Y & At Fi:
FeolA 2ol o3t AW 2FA F+= Hot L
o] gelfoam ¥ NBCA &3t=2 ARgolo] A
AT Aeg F2A (g, 2). A& T B3
of Tel JH(EL: 110/60, HH1008)/ )= o

o
i

= ]
3} =90 A 3% IA HASIH A s WA
< T W8T 28T ES) dois R AR
AdsS Algsol. olF % 8 HAE sdst
7] 913l 5Fr KMP catheter(Torcon NB advantage
catheter, Bloomington, USA)2} G- HAE ARES}
o YeIF aTe] HA Bo1E 53 F 7mm balloon
catheter(Mustang, Boston Scientific, Marborough,
Mass)2 e Algstaint. HA F21o] A7HEA]
e FAPL 45| dol7A] gisron, Qo] wM
Floll A Tk A9kgo] AR 2379 A7iE
Sof&= 7Fr double J catheter(Polaris ultra, Boston
scientific, Alajuela, Costarica)& A Y5ttt (Fig. 3).
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B9 AL AREFA, AFEY 59 EE SR
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o}, 2o AW HSS AP of 87 HAaE
oitst7] YsiA AW LFE AU AR
A7 A YJsto] M Alg¥sk= A o] vi2ls

o, S3Lh 3] Fsba B0 Qlsto] uh
£ WAL 915 275 NBCA EHES 4485
£ 490l AFEH 2RI 4L wshe
A0 =g0] & Ao Raltt 65 ofvfe] WA &
o 980 A9 AV 7150] £ FUSHA grou
2 2 Feo} o] And FEYEE U ansdE
52 59 A2 4 oM 47H F952 W)
A) ot Wi o]9] S 1119} Zo] 3% Aol
Ao A& A5 FAo] UEA) glot o Azt
o] ATt F WAE Aol 52 AAol B4 7l
2 93 AR AFEALTA Asior g % ek o)
0] ofo] that 27] WHlo] Fastme AU
A 5 av A 2L e EF Eso] MY
S 9SS AT A% T AL 97 55
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Fig. 1. NBCA mixture is deposited on the both ureter walls and adjacent blood vessels, and as a result, both ureters and
pelvocalyces are dilated due to ureteral obstruction.

Fig. 2. Multifocal contrast extravasation from bilateral uteriine arteries was confirmed on pelvic angiography, and the
same findings were also observed on bilateral uterine arteriography. Embolization was performed for bilateral
uterine arteries, Lt.internal pudendal and round ligament arteries using NBCA mixture and gelfoam.

Fig. 3. Ureteral stents were placed for ureteral obstruction and hydroureteronephrosis of both kidneys.
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A mortality case report after mechanical thrombectomy using AngioJet device for acute thrombotic
occlusion of surgical stent after surgical repair of abdominal aortic aneurysm

* SAHO : Thrombectomy, Abdominal aortic aneurysm
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98] WA BE PEURE 552 W 764 o
A A7} S 290 F PR R 0] Hu, ),
ARG FAR AW CTOA AHE o] 34
@24 do] B ole] Hhate] Angiojet
ol §3te] BAAALS AL, BE H90] ofs
of AHES HFH 0T UANget. Tt Al
45 AP BYF FHELS B FHEEE
50 2 B AFsIsich

| B2 2= |

A 76-year-old male patient underwent surgical
repair for incidentally detected abdominal aortic
aneurysm. CT angiography taken two days
after the surgery due to left foot pallor, coldness
and foot drop revealed the acute thrombotic
occlusion of the surgical stent. The mechanical
thrombectomy using Angiojet with stent
placement for stenotic portion were performed
successfully. However after the procedure, the
patient rapidly fell into acute respiratory distress

syndrome with coronary ischemia and expired.
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| Introduction |

A& 71414 A A A% (percutaneous mechanical
thrombectomy, PMT)2 59 9 A 43S A=
Sh= A M5 A= U 5 5lUE, 7L F AngioJet
(Boston Scientific, MA, U.S.A)2 2 104¥7F 1 A
2o] 51! Q= AAt} AngioJetS HAMAS, AHA
W HAHZF, F49 S5HA

) =
ST A% A7 A4S 5 1 AH8Ee

| Case report |
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1] CTOIA 22 s}X|Z08 ojojz AHE
o] 349 @02 Qlgh 9 Hao] ARSI}

Nl RN [

S fEEHS AR F OFr sheathE A4t
t}. 0]E 53519] 5Fr Davis catheter (Cook medical,
Bloomington, IN, USA)E °]-&3lo] HAE HES
A4 6Fr AngioJet Solvent Proxi®] power pulse
modeE °]-&5to tPAE FUskaL 25 mRte 2 EH
AAEE AFstel. o] AHIES] oF & Fiof &
ol F-91of thste] Z-2F 8mm x 4cm, 9mm x 4cm
Epic stent (Boston Scientific, Boston, MA, USA)E
AAekl 7 a5 0] Al FEoIH (Fig. 3)

EESE)
St A A W71 AL A, Aol
2 o)y 27 glo] $& ABSIAY A, Al vt
2 459 SFRE Sashe Ahushert 83y
& Zasteck B4 71 g 5o F348E 44
ST olF Alge AHEo)H STRAS] A 47
Ho] BYFT 20944 APstec By 34
BAZL oL}, WA PAIFOR Qlste] g

5 AVttt (Fig, 4A, 4B).

kJ
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AHIES] HEA 52 HAA dHF52 55t
W7ol e T TAStE E5HA g FHFL
2, 55 BR deUF AHE IHZE 4YE
(Endovascular aneurysmal repair, EVAR) & &&
A QS W2 A] ok ShARe] 7.2%00 A Hare Hp

ATt (D). o237t BHF2 A= oA 71 FL2.9]
T oo Sk AR BXF9| W AlRtott. &
3 B2 o4 2Al distel= 24-83l&,
A 714 EH AA%E (PMT), 34 B4 AA&T o

Eo] AEIE A&E 1T 5 itk B S oA=&
S0 2/ EH o2 Qlsto] PMTE Al¥st3ict. 7|
< 8] =W AngioJet= AMESt] AAAE
S ARgolE 49 EEANE ohst BARgo] Halg
v} Qich o2t B o g IA FHAG, A% &
4 98 S7F vAAES] 91 SV A”IE IS ZE

| A Rct o Fe
AR B AASE AGSAGAT, o] Qstel
3882 T4 ¥ 9 45o] frslo) Aatcy.
AngioJet® 983 ol gt f2t, 53] 2 S
2o g5 AdE JRTEA A48T B, B
2 BostRA BEEE ARtET 487 g8
QIstel 7)) ek FAhgol WAL 5 Y-S L7
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Fig. 1. Maximum intensity projection of contrast-enhanced CT of lower extremity
demonstrates thrombotic occlusion of left limb surgical stent.

Fig. 2. Abdominal aortography shows thrombotic occlusion of left limb surgical stent.

Fig. 3. After mechanical thrombectomy using AngioJet and stent deployment at proximal and
distal end of surgical stent, the flow in the left surgical stent is restored.

Fig. 4. (A) Chest plain radiograph in the morning of the day of the intervention is normal.
(B) Chest plain radiograph taken at intensive care unit after the procedure reveals
diffuse patchy opacities involving the both lungs suggestive of acute respiratory distress
syndrome.
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