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Intervention of portal venous system

Portal vein intervention with transhepatic or direct
mesenteric vein approach

Plug-assisted Retrograde Transvenous Obliteration

(PARTO)
Preoperative Portal Vein Embolization

Transsplenic portal vein intervention
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Thrombolysis vs, thrombectomy vs, stenting

balloon expanding vs, covered stent

intraoperative access
2) oJ" Al4& &7)? Balloon angioplasty vs. stent
placement
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Table 1. Percutaneous vs. intraoperative access

Percutaneous transhepatic

Intraop. mesenteric vein

Routes Trans-hepatic, jugular, splenic Trans-IMV/SMV
Easier to manage large amount PVT, chronic
Pros Tolerable occlusion or bleeding

Less invasive

Less incidence of procedural cx.

Difficult access into a PV in a case w/
intrahepatic PVT or collapse

Cons Difficult to cannulate occluded PV

A risk of tract bleeding, intrahepatic
pseudoaneurysm formation or liver injury

More invasive
Poor image quality
Large radiation exposure

Patients w/ acceptable coagulation lab
Indication | >1 week postop. state
Patients w/o diffuse intrahepatic PVT

Patients w/ PV flow abnormality during
surgery

Patients w/ failed percut. access
Too early postop. state (<1 week)
Postop. diffuse intra/extra-hepatic PVT

2) oJ" Al4& &7}? Balloon angioplasty vs. stent
placement, (Table 2)

AR Ala F Aol o

Okl
1o . =
Sod T Pl BE 0l 7154 5 TEfslelol B4, FISY, MABH Solth. Aoy delAE
ot W ARIEAAES St 272" A 9 Zold] =l REUERE S| Ak flste
B7INEES 71 o AT A'IE HARqAe  AHEARES dAshs A7F EEA] o2 olhé]
THREo R gt Q2L T30 Aol Bad o] ASEES FHEY A%l 6 mm, wHEH AA U
SEHARE P 7P, 2ote] Aol e BUEE Al Buize] B mEezgu el
2ojAe] sl vls] RAH H7e] ~HETL  FojEo] FHEU LR Mol Fe, BulA)
71 A Aoz 2Hge 7hs A 5= arestofof gtk FHEH 7ol &2 A5 soltt
Table 2. Balloon angioplasty vs. stent placement
Balloon angioplasty Stent placement
Simple & cheap Excellent initial outcome
Pros.

No remaining foreign bodies

Acceptable longterm patency

High incidence of recurrence
Cons. A risk of anastomotic dehiscence
Pediatric patients

Expensive
A risk of instent or stent edge stenosis
Hinder surgical Tx. in the future

A risk of functional stenosis of a stent in a
growing child

Pediatric patients

Indication . . L . -
Relatively mild stenosis with benign origin

Recoiled or recurred lesion after PTA
PV occlusion or remaining thrombi
Early (<1 mo) postop. stenosis
Stenosis with malignant origin
During LT,

Remaining thrombi or stenosis

Too small PV @ (< 6 mm)

A risk of PV kink or tension

12
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1), stent

(n=186)
179:7
6 (3.2%)**

Intraoperative
2), pseudoaneurysm (n

1)

2), rupture after PTA (n

1), rupture after PTA (n

196

(n=137)
41
12 (8.8%)*
2), sepsis (n

PV stenting outcome in AMC (adults)

Percut. transhepatic

1)

4), acute thrombosis (n

3), tract bleeding (n

1), tr_act abscess (n

LT vs. non-LT

Complications
**Stent misplacement (n

*Acute thrombosis (n
misplaceent (n
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Stenting outcome in LT recipients Stenting outcome in malignant stenosis
Adults (n=220) Pediatrics (n=45) Adults (n=103)
F;e;g;‘;'ﬁx: 41:179 23:22 9:7
TS 219 (99.5%) 42 (93.3%) 97 (94.2%)
CS 194 (88.2%) 39 (86.6%) 91 (88.3%)
Cx. 9* (4.1%) 4 (8.9%) n/a
Recurrence 10/219 (4.6%) 3/42 (7.1%) 20 (19.4%)
Image F/U (yr) 3.7 +3.1(0.01-12.7) 5.4 +3.0(0.03-11.2) 1.3 £ 1.7 (0-8.4)
Clinical F/U (yr) 4.4 +3.4(0.01-15.4) 5.6 +3.2(0.08-11.4) 1.4 +1.8(0.01-8.4)

Stent patency in LT

Stent patency in non-LT
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Plug-assisted Retrograde Transvenous

Obliteration (PARTO)

OME

YA RuR ZUL 748t o] glof 7HEy
nEee] 5 FHFeIct (), W% AU Eo] A
A 2o] Hla) A Wsh A, SENE 28
N2 AUT 2] uls) AHoR FEYo] g

of

of |57} sttt
(1-3). tiF=S] 1A FulF= AT (gastrorenal
shunt)Z §3to] 21 Ha} AdElo] g17] whzol (4)
Pt FAHCR dRaES ARt & AsHE
AP e Hulfo] Fdshe Azl 27HE A (65).
71 % balloon—occluded retrograde transvenous
obliteration (BRTO) #|&§o] $jAlcteto] Q= 3kto)
A7 I ESY HHAQ A=m¥o] Hth
(5-17).

Ethanolamine oleate (EO)x= @A BRTOOIA 71
=3 AR EH= Aot Iy EOR Qg
A71e5A, w5E, AR, dEF, oPHYuks &
o] 7HA] gHFol HaEa glar (9, 18-21) #A
ol de AREEIL A gt FZole A
oISl wol AREEAL e, o] YAl oA
S0l A 4= Qlet (16, 17). 71 ¥t of2l, BRTO
A o] 419 stz QI A S A=
Az QIRh AulR S| Aol WAEE 4= qlrt (22).

BRTOS} Z3HA|= QI 2A12 52 HAIE flsl,
= Zx= vascular plug®t AZ-3- 0]-83} plug—assisted

~
B
O
]
o
i
o

of

retrograde transvenous obliteration (PARTO)Z
ALstct €@ &8 1 (Amplatzer Vascular Plug;
AGA Medical, Golden Valley, MN, USA)& t}oFst
Ao WAL A= hAFT mTH Aoz
B QIth (23-26). 20099 4¥9HE 2013¢
69714, PARTOE A& 44 (30 men and 14
women; mean age, 53 years; range, 28—79 years)2]
S ARSI 29 2 PURTE AL, 15 He
gE7E Qlof ARE WS, d S2aE Al
Ao Ee YbdE] YA = AES

<R Aol skt Als 1 Fd
computed tomography (CT)E Alggslo] A& A&

& B,

cEE

PARTO?| 7|4 Ae&3 B%AL, A &2

S [
HIERE 23S 2o Ao ofidsn, AEe dAIAS
AAEAR et 27 Folle dEA7lEel dolve=
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Preoperative Portal Vein Embolization
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Fig. 1A

Fig.1, Portal vein embolization with gelfoam and
coils,

A, Portogram of a 74—year—old man with
cholangiocarcinoma in segment 4 and 8
with ipsilateral approach,

B. After embolization of right and
segment 4 portal vein with gelfoam,
microcoils were inserted in the segment
4, ant, and post, portal veins separatedly
for prevention of recanalization of veins,

21
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Fig. 2B
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Fig, 2, Portal vein embolization with gelfoam and Amplatzer
plug.

A, Abdominal CT of a 52—year—old man with HCC in
segment 8,

B. Portography after ipsilateral approach

C, After obstructon of right main portal vein with Amplazer
plug(arrowheads), right ant, and post, portal veins are well
visualized

D, Spot image after PVE with gelfoam and Amplazer plug,

E. Abdominal CT months after PVE and right hepatectomy 4
month later shows left lobe hypertrophy,
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Transsplenic portal vein intervention

O Introduction
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Percutaneous transsplenic approach= % t/&
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splenoportography”} 271 v} ¢) ou}f vA} A} Koo
290) 9alo] A4 2 2 AEEA A Hyloh
SHH10). ©] < Probst Foll &Jalf ol2igt 284 S
7] 93 WO & gelatin spongeS ¢RIt} HA}
25 MAsh= W] 271 Eof thA] 1 58 70
O =em(11), o] & &Aoo 2 FAH splenorenal
shunt?] 43442 transsplenic approach®
AR Bah oeh19), e HasAs
transsplenic approachS £t 7HEo) tfgh x| g2+
del olguAt ghm qlow, Wy 4 na e
9] Al S Halsls £30] $5 oFaL TG,
13-19). @AA7IA] 4 =1 PR
Rk 2 Zhu o] UgE A2 Z- 46752 SAtol|A
gastroesophageal varix® AMAe AHS HIisH

ZL01H().

o, _I‘:‘

Txe o
iR

© Splenic vein cannulation
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ARE AldYetA Hrt, HA= fluoroscopic guided
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© Variceal embolization
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© Portal vein stenosis/thrombosis
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5 ¥ variceal bleeding ool = PRI = 283
AS Ao|th(20). ESH TIPS Al&d AoAx
transsplenic approach@ 7H| 7HEMof| §]x]A7] snare
catheterS landmark® 3o ¢Hg&|Ql 7HEm A xjof|
T2e 98 4= 913, TIPS ¥ percutaneous
transhepatic portal vein recanalization A|<o)|A4] thru—
and—thru techniques ©]-8-5to] QPRI 7|5 WA 9
A% transsplenic approach?} $-83H4 Y 4=
AT, 14, 21),

n o

ot
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O Safety
Percutaneous transsplenic approachol|A2] 713+ =

T v dA; HelE B35 E¥oltt. HE Probst
Sof 9Jafl A7) gelatin spongeS ©]835t A A=

e Pgde] E Tl ST Ales e

of2f7HA] 89le &3] 7HA|aL Qlof 11 o] %o H]wA]
o] K%ttt Liang T
percutaneous transsplenic portal venous
catheterizationS A8t 1749] &ka} 3 3|4 1-5—

cm? intrasplenic hematoma®} hemoperitoneum=

el
ox,

)
ok
olN

B89, Gong 52 transsplenic approachES E3+
esophageal and gastriofundal variceal embolizationo-
Ayt ] 187 9] EAtollA 5o 8-S Fa= 9L
27g°] hemoperitoneum®| AYSFATHIL B I15FHATH15,
19). o] BarofA= ofgt HeH B o=
AR A2 AL 98 NBCA-lipiodol mixtureE
o] &5}= ol radiofrequency cauterizations
o] &st= WHRlol d#A Slem, Zhu T2
gastoesophageal embolizatione A|8§5}1Z NBCA—
lipiodol mixtures ©]&3dlo] A} A= MA&S
Agst=d| 4672 22} 5 354 major bleeding
complication®] itk B skATH7, 22). B]E A+
4re] 227t 2 A9 Chu 5~ transsplenic portal vein
accessE E3 AlE 5 coil2 BIAAW Mz Rl
7W7he F9E MAStaL o]ojA NBCA-lipiodol
mixtures HA} FA=E weh Floks WHoE HAt
BE AMAss AdstAet 98 FAA
ultrasonography 9 CTol|A Hx} H=E 53 28
AASHE A2 WS 4= §lolckal B arsteioke), A4t
ARE e E8S 7] $I3F of i kx| WHol] ajkE|of
Qar AFAo R AMEE I QAT transsplenic

S 59 A& T2 solid organs 53+ A&}
Hluwsto] =2 S8 TS Y 7ML 917] wiizoll

ESFel= A9 post—procedural surveillance?Z}
Fastth, 28 YT dol= yEHYE + U=
20 2= transient pleural effusion 5¢] &

EEA variceal embolization A|8§ot Ex}ol A A

25



o
ot

@ Summary
Percutaneous transsplenic approach+

gastroesophageal variceal embolization 2! 7HZH
WHes o Aless NPT & Olgu:] TIPSY

transhepatic approachs &
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Pedal lymphangiogram to treat postoperative lymphatic le

in the right inguinal area

o ST

Lymphangiogram, Lymphatic leakage

o3
454 / a2t
oaAaA
279 ISNFoR SAMAES T & AE
Al AupdEAeS Aldl Mok, Al & 35 Fo
9= A dubddAe w2 F9jofl A7 lymphocele
=]

o A= 7 H A= wA7}

o
o
o
u

Lymphatic leakage after lymph node dissection at
the right inguinal area

Al S5EY oA 9= AF|Ee] lymphocele©]
™ (Fig. 14) olo]l gt &2 HA|lsol= ekl
2191 lymphatic leakage”} QALY
A= 3 M=

Pedal lymphangiogram= Al3§sl7] ¢J8f Al&stazt

She urol A WAIRE A WA Bk Ao] 3
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x|

dR | St MSORMEHE Hdo

grrielod 4 upEst & 10mL9 indigo carmine
(Korea United Pharm, INC, Seoul, Korea)& &
9]0l wstzA]of] ARSI 20 - 304 Fofl HF 5ollA
oA

HAE
7 FEA lymphatic vesselS BFe]starz} shict,
Transverse incision -] 9] 22 vhe|slal HAHEH
lymphatic vessel-Z 2r2]3}o] 30—G LG needle (Cook
Inc, Bloomington, IN, USA)& #A] cannulationd}ict,
Needle?} lymphatic vessel& 3 -0 silk thread= F3itt,
7 % TmL9| lipiodol& & 2080l ZAHA AA3|
Tkl

Pedal lymphangiogram A3,

lymphatics % first metatarsal bone base®]|A]

oF 302 %o ¥
FoA =5 AEEe A A B dtelA
lymphatics7} 2014 Q1AL lipiodol 20| B3t} (Fig.
1B). Lipiodol ¢} 14 A7} Fof| % lipiodol ‘FZ0] o] %13]
HAA (Fig. 10), 20/ & €& CT FdelAe
lymphatico] #o1%l e/l H itk (Fig. 1D).

o FXzHy

A T N A B9lelA) velEls ool gol
Zasiolon 59 Folls Wtk
o=t

Lipiodol& ©]8€3t lymphangiogram®] lymphatic
Zh e e 1

leakages #aAZ 4= U2



71 Ee] Bel7l= of# ey =49 lipiodolo]
inflammatory and granulomatous reaction¥}
lymphatic vessel WYEe} vpPZo 2 925 lipiodol?] M4
Aam A,

Lymphangiogram< 959 lymphatic vessel&
gk 3to] lipiodole F¢18k= pedal lymphangiogram©]
A3, MRS lymph noded AF A
lipiodolZ $¢J3}= intranodal lymphangiogramo®|
Qlt}, Pedal lymphangiogram-& Rt} 252 0] 11 A|7HE
o dee= whdol 9ley & lymphangiogram 719

ol dside +E= 7H7] o & S
730l MaitolA2] lymphatic leakage”} EA|o1A]
intranodal lymphangiogram< &71s3H pedal
lymphangiogram @ 29t g 4= = QI H9-311 5
Sof ujHo] HIojA £ AHE HAH 4ol

2 289} 22 free lymphatic leakage 2o%=
o= Bt F2 Aew
WA= o=

chylothorax, chylous ascites
Eo] 75-78%%] leakage site®
Hw i,

Pedal lymphangiogram< 5ol =24 AA|7;
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emboli in the pulmonary vasculature, allergic
reactions to lipiodol, and extravasation of lipiodol into
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Fig, 1, 45—year—old man with right inguinal area swelling after deep inguinal lymph node dissection,

A, An axial CT scan shows a lymphocele (asterisk), which was subsequently dissected, in the right inguinal area, Note the minimal
fluid collection at the left superficial inguinal lymph node dissection site,

B. A radiographic image obtained 30 minutes following lipiodol injected into the lym phatics of the dorsum of the foot, shows
disruption of the Iymphatic with lipiodol leakage (arrow) at the entrance of the open wound in the right inguinal area,

C. A radiographic image obtained 14 hours following lipiodol injection, still shows a leakage point (arrow),

D, A CT scan obtained 20 hours following lipiodol injection, shows the disrupted lymphatic (arrow), The leakage was eliminated five
days following lymphangiography,
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Hybrid Thoracic Endovascular Aneurysm Repair witha S

o Z=AlCho] S (Adamkiewicz's artery)e Q18 4= A%
Aneurysm, thoracic aorta, stent—graft
oAz A M=
o=g el e FHYE sUFol sl T3t
644 / FAt SEHIE L9 2R SEE s Azsteule
SPA7E ARIE-TIRIZE ARleS AZsto] WA
oUMAA FEod TSN daEsteUle ole I=
T2 S T2 YYsle] 25 7IAY AMor oA &S AP AZ(Fig. 2). HHFe=
Aehre: 2ae, AFEAe] 575 7] Afsf LEFduelsds A5t 9 Fr sheaths,
AR ArlelsEgol o-ods] aE dienEdy  dFHueles Wy AT HS MRSt 242 5 Fr
HEFREd sl e sHFel dall dedo]  sheathE AYUsIE. 9Fdttels®E Fal 0.035
ol=le. inch guidewire (Terumo, Tokyo, Japan)2} 5 Fr pigtail
catheter (Cordis corporation, Miami, USA)E il
o XIciy deuzges ARge o DSt 2,
dEBZ T, W Uw e o] AEskes™ 7|A1Fe] vz A9 dik=
Fofoll FrUY TRt WHEFFEue] vk
o HAIAZA Holo % Fo] FHRT} QLS. Tt ole] ARE 98
WRPASEgolA dieud dfissts 7IARe e e ¥HEyg WHdFiEdsd A
AR AepEe] it 9ol 2l 27 S.dem A719]  ARIE-TREEES vijAS 4 ofgyIHI= S Hot
FHUY F7E Holal glom] WFRismel Al He Eb2 2dT H™ol (ol WHEFFse
108 &°] FHol= E o 2 27 4.5m 37]9]  FHF deid= B 5=, ESE ol
SRt Eoli ARE(Fig. 1), 2 F AT L3I= o]Xad AT o]FolAtt Fahx Y&l A
Apleddazdelie el SEget d2 ddEsteus & 2dHT AME. ol

TR 2AE EO]‘IW A 11 F5} 12 FFAtoloflA] LEFHTEEWS F9ll Amplatz guidewire (Boston
et S5 7]ASt= ofE@7]H] = Scientific, Natick, USA)E ZAYJA|7|aL 22Fr
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42m~162m Zenith TX2 endovascular stent—graft — teW o] groly] FWF Tgo] LHo2 ZPwr
(Cook, Bloomington, IN, USA)E &5 dis9F Tdo AMFES 97%0|H, 554 U TA
BHIA HA, ARSI e 2= A2 B el 5l S ﬂ%v}.
Rt ESl 9E

iRAI A S (Fig, 3). 2&H

EIREE Sl AP ST e WEE B9 AT 4 e Y %«3—8} e

Oloﬂ QH E%“—'L‘ = 5ol Yaf=sks 7]*H°ﬂ @%6}011 WS TolA wol 21-8= ik
6mn —20cm detachable microcoil (Interlock, Boston AHE-JTEES & H
Scientific, Natick, USA)Z endoleakE #|4gH, 1 & xpuhsto] Fo{yuo] oFelg 7haA)7]i 8718 fsto]

Al die Bdxdeol endoleakd] ER7F AR oR FUFO| o wtdE WA= Aol

2
rlo
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_IE(
Ju
N
=
i
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i
du
i

TaEQY gieude] iedts IR & dejg  AHE-ISZES AfRI|dE & LYFT
2E Hol Aled v (Fig, ). s Aleaout AR oAb Skalo] HolR| T 9)rk

ANNA 2+ 2oo] BIE WEFEo S
OFXMuE A AHE-TEIE M9 7]4d HTLBL 95% oA

Al 359 ¥ Al RS EGelY thEHEe  BUEFNURY B9 A A4S 90% o4,

FUEE= exclusion®o] 2™ endoleaks § oA Al THEH AMEES OF 0~14%% HiEHT A&
HolZ| ook, WS HeWe] s9Fe ofdat st Alxt 9 & & W 7IXHE gFEd Haste
glo] ol 915, el B deslsia(Fig. 6). HEE| QAT A7) s ditt AnE UEEgh ol
U= pa 19T oW AEES 18%R =Y
ozt At} S oy th glto] i AT
W7o 26% Brert FRsHo| WAs, At wf £ AR, o]F HEES UM
e T ool weh W FHUgoR 1’]% T FAlolth & FHle tiEuete) o s ol sl 1] 4]
detl, FRAHEHFe WEge] Boh FHUF 2HIE-TIRRTE AQleR ARl AR FAHARIA
R Ao 32 e 5FRd st EHE”"ﬁ’Oﬂ Eie @70t A%l endoleak 44 A
HPgsie] Wagol visl st o] ok diEsHRel F SAE

>
5

Ak epEerso] o) oo Suls gao] A1,
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Fig. 1

Fig. 1, Contrast—enhanced computed tomography coronal image shows two eccentric aneurysms at aortic arch and descending thoracic aorta,

Fig. 2, Tllustration of the hybrid operation record shows bypass from left carotid artery to left subclavian artery,
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Fig, 3. On aortic angiogram, origin of the left subclavian
artery is 1,5cm proximal to the aortic arch
aneurysm, During stent—graft deployment, proximal
neck of the stent—graft covered origin of the left
subclavian artery,

Fig, 4, Post—implantation angiography shows exclusion of
the aneurysm without leakage into the sac, And
delayed aortic angiography shows type II endoleak
via left subclavian artery (arrows),

Fig, 5. Embolization of the left subclavian artery proximal
portion to treat type II endoleak was performed
using Interlock, Final aortography shows total
exclusion of the aortic arch aneurysm and
disappearance of the type II endoleak,

Fig. 6, A follow—up volume rendering CT scan image 35
days after stent—graft deployment shows the stent—
graft is well opposed to the aortic arch without
endoleak, No significant interval change of the
aneurysm at descending thoracic aorta was noted.
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Somersen NJ, USA) 222 53 9= 4T 5HY
AFrdEdes o3t 3 AdYW4dE 58 W™
FHREAsHoeR AAAFHT}, o]F T =S
TR W7EA] JYAZ]AL, o] 3 o5 ol Bt

B4 A} (ArcherTM super stiff guidewire, Medtronic,
Santa Rosa, CA, USA)E 35}tz
A4 YA F, 30mm x 30mm x 192mm F28S
7r= BEHgo] AHE T E (ValiantTM, Medtronic,
Santa Rosa, CA, USA)E 1 ALl A
ol AH AR FALEl EAstE FAAA

7 7] el 2
AHE 78 E (ValiantTM, Medtronic,
Santa Rosa, CA, USA)E AFlslglon, o)= HA]
AURE 2RIE TR ERL H7s| HAA Ao,
BN vz &l fAIst=S sk,
BN 53 WRE HESIAL Alsielrt (Fig 5),
a2 EES EA71E E(ReliantTM,
Medtronic, Sunrise, FL, USA)E ©]-83}o], o

¥ FEFUY ARG 77t o8BS £
A%52 3t 7] wiEE o835 AF7]F (Perclose
Proglide, Abbott vascular, Redwood City, CA, USA)S

ol-g3o] A[@AZE.
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Fig, 1. Initial computed tomography (CT) shows aortic dissection from descending thoracic aorta (A~B) to both common iliac arteries
(€~D).

Fig, 2. Follow up CT taken about 8 years later after surgical graft interposition, shows aneurysmal dilatation of thoracoabdominal aorta
(A~B). Note obvious intimal flap (arrowhead) combined entry tear around descending thoracic aorta,
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Fig. 3. Descending thoracic aortogram shows fusiform dissecting
aneurysm involving throacoabdominal aorta, Note distinct
intimal flap and entry tear (arrows) around distal to graft
interpostion,

Fig. 4, Angiogram obstained within false lumen shows right renal
artery arising from false lumen (arrowheads),

Fig, 5, Tubular stent—graft deployment along descending thoracic
aorta,

A, After proximal stent—graft deployment, entry tear is
remained just distal to proximal stent—graft,

B. Complete exclusion of proximal entry tear is established
by second distal stent graft deployment,

Fig. 6, Completion angiogram shows complete exclusion of prxomal
entry tear by tubular stent—graft, Note preservation of
perfusion to right renal artery by retrograde flow from
distal re—entry tear site (arrowheads).
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Endovascular treatment of infrarenal abdominal aortic ste

0= AI C} O.I
Claudication
Infrarenal abdominal aortic stenosis

Stent insertion

o5

6541 / HA
o YMAA

A TNEAEE oF 100m HIPA] F= Folz] 9

$50] ARom) 244 23 34 olstslol Welskgn
B = 5 0,761 5 0.698 Ao
s g eko = kel
o ZIEH

Infrarenal abdominal aortic stenosis
o YA

2937 CTol AFWS} HRYFAD F3
AEFule] deh) 5% 2 Ajsbt gl A 5099
gzto] ALt (Fig. 1-2). ¥= AT s (anterior
tibial artery)ell 12 g&to] o= A Lol &= thalol
ofm] gz 5 Ftolut wal ol elole,
oAlsYH U M=

claudicant patient

= FOEsY M2} 3 5Fr sheath (Radifocus:
Terumo, Tokyo, Japan)E &3l 5Fr pigtail catheter

(Cook Medical Inc, Bloomington, USA)E
AT, EREH 2GALRIoA AlsHHa)

EH=wlo| tjzmMHo] B89 50% ©]AH]
=4 g2lo] I} (Fig. 3). 5Fr end hole catheter
(David; Cook Medical Inc, Bloomington, USA)E
Astel dEwEd Ao gele 2Fagon
SmmHge] A7 24Eglet 92 Fosgulo]
719 Perclose closure device (Proglide; Abbott
vascular Inc, Diegem, Belgium)E Ax]5}icth 14Fr
sheath (Radifocus, Terumo, Tokyo, Japan)® 2§k
T gisHEzl 2olo] 20mm—T7cm 3 AHE
(Hercules: S&G Biotech Inc, Sungnam, Korea)&
AR 2RIETE F25] FEEA] ot 14mm—4em
ZA71EE (XXL; Boston scientific Inc, Natick,
USA)E 2Hsgict, 4 o] F2bo] §lo] 32mm
Z417HEE (CODA occlusion balloon; Cook Medical
Inc, Bloomington, USA)Z &35t} 25 tis™
2FAANA =4 F2Re aAdEL g9
y7ho] & dkglo] 9tk (Fig 4), AEHE ARQ] &
Qe BmmHe® 4T

AHEE=
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Fig. 1.

Fig. 2.
Fig. 3.

Fig. 4,

42

Three—dimensional MIP image of CT showed atherosclerotic change with moderate stenosis (arrow) in infrarenal abdominal aorta
and both common iliac arteries,

Serial axial CT images showed aortic luminal narrowing of about 50% due to protruding atheromatous plaque (arrows),

Abdominal aortogram demonstrated More severe focal stenosis (arrow) of infrarenal abdominal aorta than the lesion visualized in
CT images, The pressure gradient of the stenosis was 56mmHg,

Completion abdominal aortogram showed no significant residual stenosis in infrarenal abdominal aorta, The pressure gradient
was decreased as SmmHg,
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Transabdominal type | and Ill endoleak embolization a ovascular aortic repair for

abdominal aortic aneurysm

° ST Ao, @ of Wiele we Rof, dHpo]

Aneurysm, Endovascular, Stent graft, Embolization ~— &A= on, 25 AE(proximal neck)= 27
19mm, Aoz 22mm, 2= 8607 $irt. (Fig. 1D).

o5 15 F 52 gt OT 8¢ 2944 stent graft

M/ LR T8 FolteZo], K stent graft AZRA]

o
1S ARE AR SR BE gt v S EEE o A|lStbH 2 X2
AT e BB OTY S4 AT I AR AT A& 95 WS w4 T EVARS AR

= o
55 died ol 2EEden, 34d & EVARE AR AFESIA, EVAR Ale 644 5 WdEsol

wortk, EVAR A8 & stent graft®] o]go]  Nester coil (Cook, Bloomington, IN, USA)¥} Interlock
uplstgon o]2 93| Aortic cuff Q&S Edle]  detachable coil (Boston scientific, Natick, MA,
P20 Hadlato] A4S TR USA)E o 85te] At

EVAR Aled WA 45 FdEs9s ¢4
°aus WEIon, 35 FUEEAS A5l 0035 inch

HHgjems 7 X5 £ A7 @Y 09 @552 guide wire (Terumo, Tokyo, Japan)2} 5 F pigtail
catheter (Cook, Bloomington, IN, USA)E ©o]-&5}o]

O HAAZA ERg s dARXPES AYSHATE, ARtA
oA SAF Ao tfEWEo] 9x]9} MRS $Helslkal, landing zone?)
7% 4l o] & FATFYOE ol 4% 53

SA} ARkero 2 ZetE]Qitt o]9F d4 92 x 91 x 102mm Telst §, thA] 0.035 inch guide wire (Terumo, Tokyo,
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9719] AlAsE BREMETL 911, of= AgEmor  Japan)@} 5 F Cobra catheter (Cook, Bloomington, IN,
AR 9 AFsWe H A4 3B/mm=E 5olU USAE ©]8st 95 W5l Nester coil (Cook,

glom FAaEwlo A A7 3dmmE 59U 219t Bloomington, IN, USA)Z} Interlock detachable coil
(Fig. 1A-1C). dHoA HAAY Aol FHtEo]  (Boston scientific, Natick, MA, US.A.)& o854
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| A ZATE,
1% 95 IHEsIe F5f 0.035 inch guide wire
(Terumo, Tokyo, Japan)2} 5 F Cobra catheter (Cook,
Bloomington, IN, USA)E ©|-838}o] Luderquist wire
(Cook, Bloomington, IN, USA)E AFs S5 71A|
AASE § stent—graft®] main body (Excluder; W.L,
Gore & Associates, Inc., Arizona, USA) & ”O\Jﬁ}‘ﬂﬂr
R sHolA #S A o] $S5E oOFF B
o]0l ZIASEAL 91e], main body®] T F-9IE £
Al Aol fIA|Rt - A As] HsTt oL =1t
Yz o] 2oH AHuBol A3l Zte R 9l main
body7} B2 OF 3em A= o]gEo] A=A (Fig,
24), o% 25 ﬁ:‘—tﬂﬂ%‘lﬂ = &oto] WIS

N

stent—graft

AR E AEst & vdi# stent—graft oEE
AAskt, o] HERE T 2Gwol4 IF endoleako]
WAENA, G5 I stent—grafto] A Z2] @]
dofut E endoleako] o] WA ST} (Fig, 2B).

TAEEE & AW By =gz
endoleak®] Z01E5A] o}, stent—graft 4ol aortic
cuffS XSt eH, 5 A% stent—graft HgHol=
2174e] 27} stent-graft® ST, THA] EHSEHES
Alegseitt, o] %- HHo s £YsoA 1% endoleak
Aderol 7iavk By om, 118 endoleaks WA
oo} 4 £a5HTE

159 AW 24 OT BB 2YLoH B

ol AT Fate] A At
o3| stent—graft <HF F5NA 7148 19
endoleaky} = A% stent—graft F-2oI4 7|Algk=
13 endoleake] X33t}

A T 2FsolAE o]
I3 endoleak®} II¥ endoleake] ZIE|IT (Fig. 3A),
7 s 271 AsHat w7 fixlskaL
o], F2 dHskE & Ay endoleak7HA| H74U
ORE 4719 &4 glol A2 7 Aom e,
T2 229 §rslof 22G Chiba needled} hair wire
(A&A medical, Seoul, Korea)E o]g&3dlo] &5
HsM=z9] endoleak FES HA}SFe|, 5F angio—
sheath (Terumo, Tokyo, Japan)S 2|53} o]

2.6F microcatheter (Boston scientific, Natick, MA,

olA4 A%

44

U.S.A)E &3} Interlock coils (Boston scientific,
Natick, MA, U.S.A.), Nester coils (Cook,
Bloomington, IN, USA), Z12]3 histoacryl (B. Braun,
Melsungen AG, Germany)2} lipiodol 1:10 &3+ oF 15
ccE 3] FYshA e AlRYsTh

AE7} MHe & A|g)s EXoEw }_oggoﬂ/\-] 3
endoleak¥} 1118 endoleako] £H43| A
RISk (Fig. 3B), B¢ 2P FHAS 5‘}U=1
7

2E histoacryl (B. Braun, Melsungen AG,

Germany)2} lipiodol 1:3 &gt} oF 5 cc&
qJstal AT AA S
OV Al A A B m B 223 FA ol

A3

endoleak> BF 2AEES SIS, 1 7114 &
At 24 CT 8 2Fwolie &4 A3t
Y= S & 4 AU (Fig. 4A—4B),
o=t

Endoleak> W5 W22 EF7} stent graft 43|
ol QbS] ApEA] AE-S vEhfe, AR ow
H 5 7|= st dFEE endoleako] AL dof

gsuine] mee ofofA ofzkx] S stent graft

Az)40] 2 BA7} = gt
ZHEA Q] endoleak?] WAIE-S THFSE AL ATHE

Holal 9lon ¢k 23 ~ 509714 Ba1H v} 9t} Early
endoleakS stent graft X|& 2 2FH5~30%, 1¢ = <F
30%7MA] TAE = AoR HIEI 9om, stent
graft®} artery wall7to] sealing ££02 Q131 type I
endoleak% q{Euﬂ%‘y} J].Oﬂﬁ _r]ol/\%o] IR R==4
Az7b 5 Bt Aom oA Sl

Endoleak& 47| © 7]ofeh= Alsd QQlo0%+
SR ZAZE Fasih thEuFe] 2719 HEol,

T
ZQ93F B EE giswe] Bx dyo] T u
Vs thE U Feke] WA, proximal neck &%

E8& o] aortic segmentd] Zo]7} 1.5cm ©]A4,
angulation®] 60% ©]aloJoF proximal type I
endoleakgio] 227} §olstct. gt conical Bl

785, @y drdolut atheroma 3 438} sHkE
AS Aol 28mm oA 2 A% endoleako]

/\ ‘(g_- ]‘__/\—k)] }_-:_r;]_

o]} 7o) A7k folgt ek
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TAE Hojd proximal neckS AW bad neck’, ‘hostile & 52 I8 endoleak 5d(Ia:4, Ib:1)2} IF endoleak
neck’, ‘unfavorable neck’olg} &2jn, oju] W& 285 ZEHE 7812] N-butyl cyanoacrylate®} coil&

ol A endoleak®] 'TAYo] FTh= o] Bra Kict,

eIk type I endoleako] ¥HAYsHH 1 A|gHlHoz=
balloon angioplasty, extension cuff stent graft,
Palmaz stent 4] 50] $-4A] E|L} o] HA] endoleaks
5] 2] Fsh= 397t itk Open surgery=22
gk A gte] FHbE 7]A Aol Shxpe] AR
A3l E7Fst F97F o, ofd A9 aneurysm sac
embolizatione Alg¥sh7| = gttt M7 ERZE coil,
Amplatzer plug, N=butyl cyanoacrylate, thrombin,
onyx5o] olgE}, Aol 2 hEusel A 1
ARgago] wot Aol 417 ol

324191 large registry 791 EUROSTAR S-Lof|A],
Z 28468A}e] thgt EVAR A8 1d &  secondary
reintervention®] F 8.7% (247%) A= oH, 11 F

of

539 (23%) oA E FH < g HAEY FHFA
MAES AYPstdar, Als9 1/390 17
endoleak®| 5= ERISHATE E3F oA 2011
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. Hobo R, Buth J; EUROSTAR collaborators. Secondary

interventions following endovascular abdominal aortic
aneurysm repair using current endografts. A
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Fig. 1.
A, Axial CT angiogram at 2nd lumbar vertebral level shows a large abdominal aortic aneurysm in infrarenal abdominal aorta,
B. Another axial CT angiogram at 1st sacral level shows aneurysmal extension (Arrows) to both iliac arteries,

C, Also, axial CT angiogram shows a sigmoid colon cancer (Open arrows) in pelvic cavity,
D, 3—dimensional reconstructed image with left anterior oblique projection shows acute angled proximal neck and tortuous both iliac

arteries (Open arrows),
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Fig. 2.

A, When we start deployment of main body, distal migration of main body was developed suddenly, So, aortic cuff extension was
performed to proximal portion of the main body after full deployment of the main body,

B. Angiogram after stent graft deployment shows type Ia endoleak (Open arrows), despite of additional aortic cuff insertion and type
11T endoleak with left limb extender separation (Arrow), Other stent graft was inserted to left limb to overlap and balloon dilation
was performed repeatedly,

Fig. 3.
A, Initial aortogram in second session after 1 week from EVAR procedure shows large type Ia endoleak at right proximal portion of
stent graft
complex and type III endoleak at left limb extension, We performed transabdominal endoleak embolization under angiographic and

ultrasonographic guidance,
B, Complete abdominal aortogram shows good embolized endoleak by coils (arrows) and histoacryl complex (Open arrow),

Fig, 4, Axial CT images (A~B) obtained 33 days after second session show complete thrombogenesis of abdominal aortic aneurysm with
package of coils and histoacryl complex,
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Percutaneous transarterial balloon dilatation of left subclavian artery stenosis

o ST

Left subclavian artery stenosis, balloon dilatation,

percutaneous, transarterial
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Fig, 1. Maximum internsity projection image and volume
rendering image of CT angiography of the neck shows
eccentric stenosis at the orifice of the left subclavian artery
(arrow),

Fig. 2. Volume rendering image of followed up CT angiography of
thoracic and abdominal aorta shows aggravated eccentric
stenosis at the orifice of the left subclavian artery (arrow).

Fig, 3. Selective left subclavian angiography shows a severe
stenosis in the ostial area of the left subclavian artery
(white arrow), Ipsilateral vertebral artery is not opacified
due to flow reversal (curved arrow),

Fig, 4, Percutaneous transarterial angioplasty was done by
8mmx4cm size balloon successfully

Fig. 5. Angiography after balloon dilatation shows patent left
subclavian artery orifice (arrow) and well opacification of
left vertebral artery (curved arrow),
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Renal artery instent restenosis caused by stent facture

WES, o7, 2HM HSE HH

o ZAlcko] A E ARE= S0 FEg 4SSkl

Renal artery stenosis Ao, A= USIe 1A 3 W] ARt F3lol

Stent fracture SHEISACE (Fig.l). 18]1 9= AEHE 80% o)
Percutaneous Transluminal Angioplasty Azl A w o] A3]slr| ExlE|o] 9)9ict (Fig.2).

o3| oAz g 1=

81A] / A=} L= Y EEWS E310], 6Fr guiding catheter (Vista,

Cordis, USA)E 419J5}31,5 Fr cobra catheter (Cook,

0 QAIATA Bloomington, USA)Z AAeme MAdt & 3mm

SIAl oA 1571 A 25 AEEW Y+ 2em Smm 2em FA7HEIE (Savvy, Cordis, USA, &
H2FoF Gmm 1.5cm balloon—expandable bare stent  FoxCross, Abbott vascular, USA)ES o]-&3}9]
(Genesis, Cordis)E AFelatar HAS} E|9iwl 1189to]  predilatation Al3Yatg.oL), AlAHswWo| s ma} ojzkS
Adksto] WHsHAH, Aled Ao dobe o] Rl Q1L Z|ARY At F2F whizel] AHIE ARl
184/96014 3L, 2HIE AFQ) Fofli= 147/73% WA=, Augh 25 AW HAR8te] 5 Fr headhunter

N A] 02 ARFE o) o] ZE=0] Fo] 91910 catheter (Cook, Bloomington, USA)2} 0,035 guidewire
Al AgYEHA] oIt Ser & Al& A 077019 O‘Il (Terumo, Japan)& ©]-§sto] HSALFHS AEist &

A& T 08602 & H3lE Holx| oyttt A& Y 0.014 guidewire (Transend, Boston Scientific, USA)Z
S YQtol Aoyl AlErete] Y A= 202/922  w2HE ¥ 6mm x 1.8cm balloon expandable stent
oo} it (Express SD, Boston Scientific, USA)E 4123t (Fig. 3).

AHIE Ax] 3 dR7= dE. 19a, $5 Ao

o

o Xty 7IA59] F2%E Smm x 1.5cm balloon expandable
Lt, renal artery stent fracture stent (Express SD, Boston Scientific, USA)S Z<
o R ARIRHFig, 4). A& 3¢ T 8% Y2

oFMAA 140/700.8 Al A Bt 7R = i,

FHRGAPOIH, 35 HFFH 7|4 2o
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duFasl gre crid WEA g U

& AFEC] 90%0l Eetole Etetal, ol 7HA|
Sl Qs A7 uEe] Wolktt, olggt S 5
g

SARS HIL HoE %_Paqz;] Utk AHE Z

o2 bt

we} the 4714 typel® EH3ICE type I ia single
strut fracture only, type II : multiple single stent
fractures that can occur at different sites, type IIl : a
complete transverse linear fracture but without stent
displacement, type IV : a complete transverse linear
type IV fracture with stent displacement, 47| A=

type IIof| &3hct,

Fig. 1.

A, Fracture of the previously inserted stent is shown (Arrow),

st 1A Aud Behgdsel L,
g3 A"HE Y Af@zbe] 9= S cutting balloons
o] &3t dit AFwol o] &H7|%E sh, ®hgo] gl
739-0)|%= flexion movement®] 745kl ©f {-¢14o] Q=

self expandable stentE AA|5}7| % gt} o] ExfollA=
TS A e BT QIS AR T )
SIAFE]R1AL, recoiling®] 55HE]¢] balloon expandable
stentgE AA ‘?ﬂ"ﬂ‘:} ANe & 229 d2

ol
2,

il

AMEIgo, 2d 5 Berol AR FAlolm, 1Y
Aol gk 37} FAPF Ba g Aol
B zoee R

1. Chua SK, Hung HF. Renal Artery Stent Fracture With
Refractory Hypertension: A Case Report and Review of
the Literature. Catheter Cardiovasc Interv. 2009;74:37-
42.

2. Schuurman JP, de Vries JP, Vos JA, Wille J. Renal artery
pseudoaneurysm caused by a complete stent fracture:
A case report. J Vasc Surg 2009;49:214-216.

3. Robertson SW, Jessup DB, Boero IJ, Cheng CP. Right
Renal Artery In Vivo Stent Fracture. J Vasc Interv Radiol
2008; 19:439 - 442.

4. Tanaka A, Takahashi S, Saito S. Migration of Fractured
Renal Artery Stent. Catheter Cardiovasc Interv.
2011;77:305-307.

B. A tight stenosis at the ostium of the left renal artery suggesting instent restenosis due to stent fracture,
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Fig, 2. A tight stenosis of the right renal
artery orifice with mild
calcification,

Fig, 3. Deployment of a balloon
expandable stent in the lumen of
the left renal artery,

Fig. 4, Restored both renal artery lumens
after stent deployment on
aortogram,
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AHETJRIER X|F8t Al

Stentgraft insertion for renal artery aneurysm

KAII: O.I

renal artery, aneurysm, stentgraft

o3
56 / A7

ox=g

Renal artery aneurysm

OHAAZ

5 CToA, A% ¢ Y
a719] A, vA3|st oFAtel Fuln
(Fig. 1).

= HAsto] AR 25 AleH
AFHFE 2ATHFig. 24). TF
Ansel sheath(Cook, Bloomington, MA, USA)&
w359l al, o]%o] 6/25mm size®] Viabahn stentgraft
(Gore, Flagstaff, AZ, USA)E ARlsloitt o]z
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6/40mm =4 7HEl(Mustang, Boston scientific,
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Tad(Fig. 2B). A& ¥
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G AL Qe B3

6N Alget
} Hon Q&
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Visceral and Renal Artery Aneurysms: A Pictorial Essay on
Endovascular Therapy. RadioGraphics 2006; 26:1687-1704
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Fig, 1, Axial image (A) and MIP image
(B) of abdominal CT demostrate
aneurysm(arrow) in left renal
artery,
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Fig. 2A

Fig. 2.

A, Selective angiography shows aneurysm in left renal artery,
B. Aneurysm is excluded after stentgraft insertion, but peripheral renal artery is not visualized(arrowheads), Vasospasm is suspected

because, these finding was relived, as time went on,

Fig, 3. Axial image (A) and MIP image (B) of abdominal CT after 6 month shows patent stent graft. Note aneurysm is thrombosed after
stentgraft insertion(arrow),

56



Diagnosis and endovascular treatment for common ili

angiographic finding

° SHTHo]

Iliac artery, rupture, stent—graft

o3|
52M /A

o FAAZ
oA AT 2G5 B2 OO LB
HBFU] 2HET} o] G 9EE FYBEY

FHEEUS Ba AT B9 B GAol A
AN NARY 92 FHTEH- G BF o]
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perforation with ambiguous

(Fig 2). olo] 92 FohE)5se] moqhure AlsheA]

ARRISIGIH. o] 280 xS Fdll 0.035914]9]
8= A AHGlidewire, Terumo Meideal Corp., Somersen
NJ, USA)E of8s}o], =ahs SHoEH oz A
5 ke =5 wmwsk S = HAAmplatz extra stiff
guidewire, Cook, Blomington, USA)E &%
FTHEEHAM EREU7A] A AR ©lE F9
10mm x 38mme] FA4&AY uEAHE (Atrium
Advanta V12 covered stent, Atrium Europe,
Mijdrecht, The Netherlands)S AR oH, EA|510]
uE 2HES 29419 f20] e 285 T8
2H”IE ol AXsH3ict (Fig. 4).

upAE dazd YAl v AFEE AAET

49), 92 9 55 ¥ AT 2957 B CTolA

5% AHIE URe] BRE W 4450 glon] 2gA)
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rupture during balloon dilatation:what treatment? Ann
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2. Redman A, Cope L, Uberoi R. Iliac artery injury
following placement of the Memotherm arterial stent.
Cardiovasc Intervent Radiol. J 2001;24:113-116.

3. Ponec D, Jaff MR, Swischuk J, et al. The Nitinol SMART
stent vs Wallstent for suboptimal iliac artery angioplasty:
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2004;15:911-918.
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Percutaneous management of angioplasty-related iliac
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Fig. 1, Contrast enhanced computed tomography (CT) shows
pseudoaneurysm around stented right common iliac
artery (arrow), Note there is also large amount
hematoma around stented common iliac artery (¥).



Fig. 2.

Fig. 3.

Fig. 4.

Pelvic angiogram shows blood flow through stened
common iliac artery—external iliac artery, However, there
is no angiographic evidence of pseudoaneurysm formation,

Pelvic angiogram obtained during manual compression at
right common femoral artery, Angiogram obtained during
early phase (A) and delayed phase (B) shows faint
pseudoaneurysm formation around stented common iliac
artery (arrows), Note flow disturbance around right
common femoral artery due to manual compression
(arrowheads).

Radiogram shows covered stent placement within stented
common iliac artery (arrows),

Korean Society of Interventional R.adiologyrj
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Fig 5, Completion angiogram after covered stent placement shows complete exclusion of pseudoaneurysm around stented common iliac
artery,

Fig 6. Follow up CT images after 4 days (A), 2 months (B) and 5 months (C) show patent stent—graft and stents without contrast
extravasation,
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AHE-TJEIZEE 0[Z¢h f¥ESSH 7H4SUR X =

Endovascular Stent graft Placement for Pseudoaneurysm of External Ilia

o S4JEHo]
External iliac artery; Pseudoaneurysm; Stent—graft

=82 Hb 2.0mg/dL, BP 80/40 3}7}slo], o3 Alas
A5

92 AT /14 BHR

CTA Entero—Vesical fistulaZ} EolH(Fig. 1A),
QEZ oI FHo| FYH} Qs ERIvkFig, 1B).
Rz 7919 EEm o] o] TR R 550
Hol, 7Hd suFErt oildd, 9 2FwolA 5
o] $70 HelolH HEURY 2]

FE0| FRAH T (Fig. 2A).

o

10mm—6ecm stent—graft (SEAL, S&G Biotech,
Sungnam, Korea) & 9= &zzmMo] H2|513cH
(Fig. 2B), A5 Al3gt dhsd) 2dollA 7HsRe
. F7HeR oEs 2YAIY] v

278 Holx| et (Fig, 20),
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o st
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Fig. 1.

A, Contrast enhanced axial CT
shows entero—vesical fistula,

B. Contrast enhanced axial CT shows
right external iliac artery close to
abscess cavity that is had suspicious
protruding lesion into the abscess
cavity, It may be pseudoaneurysm on
right external iliac artery



Korean Society of Interventional Radiology'—-I

Fig. 2.

A, Right iliac arteriogram shows contrast leakage at mid
portion of right external iliac artery

B. A radiograph shows stent—graft in the sheath is in the
right external iliac artery on the wire,

C. Iliac aretrogram after placement of stent—graft shows
there is no evidence of contrast leakage,
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Treatment with Stent-graft for Ruptured Mycotic Aneurys nal Iliac Artery

dslF, 2=, siMd, old+, N

o ZAlcko] (extraperitoneal space)oll i = JAEF 9]
mycotic aneurysm, iatrogenic injury, stent—graft ATl At SHF7E o o] FQolal 2HA|2
G| fEo] W (Fig. 2).
o3
56M) / gt oA=dE H M=
5 MRS =4 mRRE & 250 fE Slof| 21G
0 QIAFA 74 micropuncture needleS o]-835to] £= ZjE|EH-S
S HEulEoKextraskeletal osteosarcoma)i T8 2R 5Fr micro—stick introducer sheath (Medcomp,
U & FoRAE4S AR 3Ixl2 4 =% 9= Pennsylvania, USA)E ARISH & ZYAIE 3951
QAT EW o= gzp‘za ) /’\Al-o] Ay ste]  FUES] YRS ERIFH E=EAL (0.035” hydrophilic
A2} E skl 7l FAAALS AJgHRS 24 & guidewire, Terumo, Tokyo, Japan)E ©]&3}o]
429l Hd3 WBC (15,88 x 103/ul), CRP  RAAHA FdA RS T3 & 5Fr sheath

9.81mg/dL) Aol Qlo] B At 59 (¢l8t  (Terumo, Tokyo, Japan)g Aste] Algg =
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L

A, The axial CT scan on portal phase shows a complicated fluid collection (arrow) in anterolateral aspect of 3rd portion of

duodenum,
B. The axial CT scan shows right external iliac artery (arrow) surrounding soft tissue attenuated inflammatory lesion (arrowhead),

2.

A, The axial CT scan image on arterial phase shows aneurysmal dilatation of the right external iliac artery (arrow) with a
surrounding inflammatory lesion/hematoma and extravasation of contrast material (arrowhead) from pseudoaneurysm,

B. The axial CT scan image on portal phase shows several collections of contrast material (arrowhead) and large extra—peritoneal
hematomas (arrow),

C. The volume rendering image shows segmental dilatation of right distal external iliac artery (arrow) with extravasation of contrast
material (arrowheads).
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Fig. 3.

A, Right external iliac artery angiogram shows
mycotic aneurysm (arrow) at distal external iliac
artery with extravasation of contrast material
(arrowhead),

B. A 9mm x 5cm stent—graft (arrow, Viabahn, Gore,
Arizona, USA) was deployed in right distal external
iliac artery for exclusion of pseudoaneurysm,

C. On completion angiography, pseudoaneurysm is
excluded and there is no visible extravasation of
contrast material,
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Fig, 1. Contrast enhanced CT angiography (A) and maximum
intensity projection image (B) show active extravasation of
contrast media (white arrows) from anterolateral aspect of
right subclavian artery (black arrow on A), forming a
large hematoma in the right anterolateral chest wall and
axilla (asterik on A),

Fig, 2, Digital subtraction angiography shows active
extravasation of contrast media from right subclavian
artery, with formation of a small pseudoaneurysm
(arrow),

Fig. 3.

A, A self-expandable covered stent was deployed in the
distal portion of right subclavian artery, covering contrast
extravasation,

B. The postimplantation angiography shows patent right
subclavian atery without active bleeding.
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= gAohe] ZMof| 8Fr guiding sheath (Flexor
Balkin sheath, Cook, Bloomington, USA)E 3},
sheath®] &5 L% T4 912 A =
dorYges A, CToAe A= @ 2%
THAEENY WSl TR Al EHF}
SRIE AT 2GS P F&2 HolA ottt
(Fig. 2). CToA ol 9 L E8F T4=5Ht
QAT EMO AALE 747 27Tmm, SmmO=
SAElom, A7]19] YA H=rt AA vpEet sten—
grafts e 4= §loith. 8Fr Guider guiding catheter
(Guider soft tip XF, Boston Scientific, Polymouth,
USA)9|| 5Fr catheter (Davidson catheter, Cook,
Bloomington, USA)E 50 225 hasm 9|
L YA|AZ]AL, 2,6Fr microcatheter (ASAHI
strider microcatheter, ASAHI INTECC, Aichi,
Japan)g ol&sto] Fo YL7HA] XQlet F opeket
7]9] microcolis (Tornados Embolization Microcoil,

Cook, Bloomington, USA) 57} o]-&3}o] A&
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Fig. 1.

A, Axial CT image shows aneurysm of right internal iliac artery (white arrow),
B. Coronal CT image shows pseudoaneurysm(black arrow) and extravasation of contrast media,

Fig. 2. Right iliac artery angiogram shows aneurysmal dilatation of right common iliac artery and right internal iliac artery(black
arrow), and psedoaneurysm(white arrow),

Fig, 3, Post—embolization angiogram shows complete occulusion of right internal iliac artery,
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Fig. 1.

Fig. 2.

Fig. 3.
Fig. 4.
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Contrast—enhanced CT demonstrated rupture of isthmic portion of horseshoe kidney with abnormal contrast filling sac,
suggestive of pseudoaneurysm(arrow), just below IMA and large amount of perirenal hematoma,

Aortogram confirmed the presence of contrast filling sac(arrow) just below IMA, originated from left side branching artery from
common trunk, supplying isthmic portion of horseshoe kidney,

Selective common trunk arteriogram showed contrast filling sac(arrow) from left side branch,

Postprocedural angiogram demonstrated no further contrast extravasation from the bleeding artery after embolization using 33%
glue,
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Terumo, Tokyo, Japan)E A4t ., 5-Fr Cobra
catheter(Cook Medical Inc, Bloomington, USA)E

AbL 3Ll AR ZIERE W 2o %S AT
TR Lol 2947 A SR
AEARA Bt (Fig, 34). FUAYEUL
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Terumo, Tokyo, Japan)E o|-83lA W 2|7}
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Fig, 1. Abdominal sonogram reveals a 2, 5cm—sized mass in pancreatic head (cross signs),

Fig, 2. Pancreatic MRI reveals a mass in pancreatic head, It shows heterogeneous signal intensity in Tl—weighted image (arrow on A)
and low signal intensity in T2— weighted image (arrow on B). Contrast—enhanced MRI (C) and CT (D) images reveal well—
enhancing nodular lesion (curved arrows) in medial aspect of the pancreatic mass (arrow),
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Fig. 3. Arteriogram of superior mesenteric artery
(SMA) shows a small pseudoaneurysm
originating from the middle colic artery
(arrowheads on A~C) which has large
angle to backward (A), After the
superselection of the bleeding branch
(C), embolization with 33% glue was
performed without any complication (D),

An axial CT image shows hyperattenuated
lesion by glue material within the
previous pseudoaneurysmal sac without
residual blood flow,
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o ZAlCtof

Pseudoaneurysm, sural artery, coil embolization

o3
A3M) / A7

HBYTelA] ngEHOR A

1
%—O}F/]Oﬂ 5 HEs B2 5 A FY(pulsatile

o 2ty

Pseudoaneurysm of sural artery
ogaan

2957 CTollA 9% Soks (popliteal artery)oflAl
BAE HEFW(sural artery)® &A@
7MW (pseudoaneurysm)7} 9lal ® thE

BExgo 22 SAME(arteriovenous fistula)7}
FA=o] ok (Fig. 1). 7MW Fe 27+ Hf
45mmo|™ HAHEH (mural thrombus)E FHFstaL Slct

(Fig. 2).

oAEdY # M=
A& FHEFDOA 239 F= slol| HAst

Korean Society of Interventional R.adiologyrj

o ARt

| 7R3l 2

of| A

ol oA EA|& vlE-smWol| 7HIE R I E
o2 Bxgo 2 HE EXHWMZ(arteriovenous
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Fig. 1. CT volume rendering image shows pseudoaneurysm (two asterisks) supplied by sural branches (arrows) of the popliteal artery and
arteriovenous fistula formation (one asterisk),

Fig, 2. Contrast—enhanced axial CT image shows large pseudoaneurysm (arrow) with mural thrombus (asterisk) within left
gastrocnemius muscle,

Fig, 3. Preembolization angiogram demonstrates pseudoaneurysm supplied by sural branches (arrows) of the popliteal artery and
arteriovenous fistula (arrow head),
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Fig. 4, Postembolization angiogram on arterial phase demonstrates no blood flow within pseudoaneurysm,

Fig. 5. Postembolization angiogram on delayed phase shows focal contrast filling (arrows) in medial side of pseudoaneurysm supplied
from collateral vessel,

Fig. 6, Color duplex ultrasonogram after 4 days of embolization shows no residual blood flow within thrombosed pseudoaneurysm,
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Intraperitoneal Abscess Bleeding from Middle Colic Artery: Overcoming Extreme Angle with
“Shephard’s Hook” Technique, Mesenteric Arcade and Various Micro-guidewire
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Mesenteric arcade S AR sM(middle colic artery)olA 7] Alek=
228 Hvasa recta)o] Y FHo= 24H (Fig 2).
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HFA QS Scientific, Massachussets)& ©|§3}o]
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Arterial Bleeding into Abscess Cavity after PCD XSk & Uk=o|Al middle colic artery2 Aeisk=

insertion 35355 (Fig 3). o Alaigh Aea FkxgeolAl
vasa recta 25 9] 2PA| HES 1T (Fig 4).

0 HAIA I3y, middle colic artery’} ZA%1% M (marginal

CTolA A(lesser sac) 53t B A9 artery) 22 WslHA o]F+= Zho] ETHA| FZ 519

(mesocolon)of| Vet HFo] lom PCD o)A HARE  HHYgh 7b4Ql npEhg S5517]o= SMA-middle

v w51S uf U gso] BxAsH ZHEE Holm §4  colic artery? back support7} E¢+4s1o]

dEog 5 HUd| P 7oA HE Hol=  microcatheter—wire2] Fe]HEo] A& (loop)E
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. Baek JH, Chung JW, .. KJR.
. Miyayama S, Matsui O, Akakura Y, et al. Use of a

catheter with a large side hole for selective
catheterization of the inferior phrenic artery. J Vasc
Interv Radiol 2001;12:497-499

. Won JH, Park SI, Park KJ, Oh YJ, Hwang SC.

Microcatheter placement through a side hole created in
a 5-F catheter into proximal subclavian arterial
branches causing hemoptysis. J Vasc Interv Radiol
2004;15:881-884

. Kiyosue H, Matsumoto S, Hori Y, Okahara M, Sagara Y,

Mori H. Turn-back technique with use of a shaped
microcatheter for superselective catheterization of
arteries originating at acute angles. J Vasc Interv Radiol
2004;15:641-643

Fig. 1. A contrast enhanced CT scan shows
slit—like extravasation of the contrast
media at the lower part of the abscess
cavity between the stomach and the
pancreas,

Fig. 2, SMA angiography revealed active
bleeding from a vasa recta (arrow)
which was a branch of middle colic
artery (arrowheads), Note the large
diameter of SMA and an acute angle
between SMA and middle colic artery,
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Fig. 3. (A) The Tip of Transcend wire was shaped like a hook of shepherd in SMA, (B) The reversed tip was engaged tightly into middle
colic artery, (C, D) While maintaining the position and shape of the wire, Progreat catheter was advanced along the wire into
middle colic artery,

Fig. 4. Selective angiography at middle colic artery showed steep course of the marginal artery as well as the extravasation of contrast
media (arrow) from a vasa recta arising from the marginal artery,

Fig. 5. Another branch of middle colic artery formed an arcade with the main branch, Its selective angiography confirmed that there was
a route to the bleeding vasa recta despite its small diameter and multifocal spasm,

Fig. 6, The bleeding vasa recta was successfully embolized with histoacryl and Lipiodol mixture (1:3),
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Rasmussen aneurysm, pulmonary angiography
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ZZ271o 2 92 0F microcatheter(Progreat, Terumo,
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1. Sbano H, Mitchell AW, Ind PW, Jackson JE. Peripheral
pulmonary artery pseudoaneurysms and massive
hemoptysis. AJR Am J Roentgenol. 2005;184:1253-
1259.

2. Sanyika C, Corr P, Royston D, Blyth DF. Pulmonary
angiography and embolization for severe hemoptysis
due to cavitary pulmonary tuberculosis. Cardiovasc
Intervent Radiol. 1999;22:457-460.

3. Santelli ED, Katz DS, Goldschmidt AM, Thomas HA.
Embolization of multiple Rasmussen aneurysms as a
treatment of hemoptysis. Radiology. 1994;193:396-398.
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Fig, 1, The axial CT scan shows 6 cm extent
cavitary lesion in right middle lobe and
right upper lobe anterior segment,
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Fig. 2. The enhanced axial(A) and coronal(B) CT scan shows suspicious tiny enhancing lesion at the inferior aspect of cavitary lesion,
suggestive of Rasmussen aneurysm

Fig, 3. 3D reconstructed(A) image and selective angiography(B) show small saccular aneurysm in the right lateral segmental artery
branch

Fig. 4, Final angiography after coil embolization, demonstrates non—visualization of the Rasmussen aneurysm
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Management of Rasmussen aneurysm with left to right shunt

EoUx, ZFE, SN, HMT | AUxCiSim SAREHR

o3y G 71HA Fe] sl AHes Algskaler, 1 %

53| / A HAEZ 5o microcatheter® YAAZ &

SHEFES AL, 2wolA HlEmte) thetol

oMAA Holm FAo A FH Foo A4H

A 20090l S 941] W v apAEo] Q= ekARAlEH R Btk (Fig. 3). FSEEsHS
St 2FARE AIZE A AP FAaR AES o885 MAeS ARSIt
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= Al SAFAlEHF7E Holx] okek7] wiwoll o4 =
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eSS AATHFig. 4). °l9 Interlock coils (Cook,

Bloomington, IN, USA) ¢} Nester coils (Cook,

OHAMAZ Bloomington, IN, USA) & AR&3le] FHH9

—
T AFEDERIAN YAER 6mm 7] AR 2 AHES AdstEon ofF
AR HE T} %uaain K E“—H%t FEA AR s %oﬂxﬂ FujRo] gt Afeto] gl

O

=8t (Fig 1) e AE {PQ&EE ZA8 9" Aol
glolxlar, Bt TS glo] THEe] Y dFY &
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259 {E ot 5 dEWS HAete] 230t
F& slof 5Fr ZHEEE HulEol XA & At o pEt
gl sl 2 el AFEGSTEGNA JHEdd Bl A7e 7MEHTE e B ddtew
5w ] SARAN S HETF =R ¢kt (Fig, 2). T2 AP F4E Uy Hi, FEHFE
0= tjels S ARSlo] 5Fr 7HE|E|2F OFr progreat S0l 7| A WA AOIA EH H Yol EAsh=
microcatheter (Terumo, Tokyo, Japan)g ©|8ste]  FAEE &I 4= qlr}, Yol 32 Ao o3t
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. Pelage JP, El Hajjam M, Lagrange C, et al. Pulmonary

Artery Interventions: An overview. Radiographics 2005;
25:1653-1667.

. Kim HY, Song KS, Goo JM, Lee JS, Lee KS, Lim TH.

Thoracic sequelae and complications of tuberculosis.
Radiographics 2001; 21:839-860.

. Lee WK, Mossop PJ, Little AF, et al. Infected

Aneurysms: Spectrum of Imaging Appearances and
management. Radiographics 2008; 28:1853-1868.

. Nguyen ET, Silva Cl, Seely JM, Chong S, Lee KS, Muller

NL. Pulmonary Artery Aneurysms and
Pseudoaneurysms in Adults: Finding at CT and
Radiography. AJR 2007; 188:W126-W134.

Fig, 1. The axial images of chest CT scan shows aneurismal dilatation of pulmonary artery (white arrow) with some consolidations,
internal necrosis, and partial cavitary change in left lobe apicoposterior segment,

Fig. 2. Pulmonary artery angiography shows no visible aneurysm seen chest CT scan,
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Fig. 3. Left superior intercostal angiography shows false aneurysm (black arrow) of pulmonary artery, Left superior intercostals artery
was occluded with gelfoam,

Fig, 4, ulmonary artery angiogram shows pulmonary artery pseudoaneurysm (black arrow),

Fig, 5. After placement of microcoils, angiogram shows pulmonary arterial flow is patent and false aneurysm is excluded,
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Fig. 1, Contrast—enhanced coronal CT scan shows hematoma (arrows) in the gallbladder and contrast leakage (arrowheads) in the

extrahepatic duct and duodenum,
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Fig, 2. Digital subtraction angiography of common hepatic artery shows extravasation (arrows) of the contrast media into the
intrahepatic bile duct,

Fig. 3. Selective angiography of right anterior segmental hepatic artery with a microcatheter shows a fistula between the branch (arrow)
of hepatic artery and the adjacent bile duct (arrowheads).

Fig. 4, The hepatic artery causing the fistula was embolized with a coil and NBCA (1:2 mixture with lipiodol),

Fig. 5, Digital subtraction angiography obtained after successful embolization shows occlusion of the arterio—hiliary fistula,
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Fig, 1 Right internal mammary arteriogram, Ill-defined hypervascular lesion in right lower lung field was supplied by hypertrophied
tortuous right bronchial artery, suggesting anastomosis was done between right bronchial artery and right internal mammary
artery,

Fig. 2. Left internal mammary arteriogram, Left bronchial artery also originated from left internal mammary arter
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Fig, 1, Axial (A) and coronal (B) CT show a 30mm aneurysm from proximal transverse pancreatic artery,

Fig. 2. Axial CT image shows stenosis at the celiac trunk origin probably due to compression by the median arcuate ligament
Fig. 3. SMA angiogram shows two aneurysms at the proximal and distal transverse pancreatic artery,

Fig. 4., Angiogram obtained after coil embolization shows exclusion of distal aneurysm and decreased but still visible flow into proximal
aneurysmal sac,

Fig. 5. Completion angiogram obtained after additional use of vascular plug and glue shows complete exclusion of both proximal and
distal aneurysms,
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1. Trerotola S, Pyeritz R. PAVM Embolization: An Update.

AJR 2010; 195:837-845.

2. Faughnan ME, Palda VA, Garcia-Tsao G, et al.
International guidelines for the diagnosisand
management of hereditaryhaemorrhagic telangiectasia.

J Med Genet 2011;48:73-87

Fig. 1. CT scan show two large arteriovenous malformation in the left lower lobe
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Fig. 3

Fig. 2.

A, Angiography show continuous filling of AVM via another small feeding artery despite embolization using numerous coils for main
feeding artery,

B. AVM did not show complete occlusion until total occlusion of basal segmental branches of left pulmonary artery,

Fig. 3. Angiogram show a small AVM in the parietocipital lobe of the brain,
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A, Grey scale ultrasound image shows focal heterogeneous echoic lesion in posterior myometrium of uterus,

B. Doppler image shows mosaic pattern and turbulent flow in posterior myometrium of uterus,
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Fig, 2, Axial enhanced CT demonstrates irregular entangled vascular structures within endometrial cavity from posterior wall of uterus
and tortuous uterine arteries

Fig, 3. Pelvic angiography shows tortuous hypertrophic abnormal vascular structure and pseudoaneurysm, which is supplied by dilated
bilateral uterine arteries,

Fig, 4, Selective bilateral uterine angiography (A~B) shows a tangle of vascular structures fed by the bilateral uterine arteries,
Arteriogram after embolization (C~D) showing the absence of filling of the occluded bilateral uterine arteries and AVM,
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Fig. 5. Postprocedural angiography shows complete devascularization of uterine AVM,

Fig. 6, Three weeks after embolization, Doppler image indicating markedly reduced size and avascularization of AVM,
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Horseshoe kidney, renal cell carcinoma,
embolization
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AT

oAsY A 1z
92 FPThIEHE AAstel 5 Fr 2719 wAg

Alskar 0.035 inch guidewire (Terumo, Tokyo,
Japan)2} 5 Fr pigtail catheter (Cordis corporation,
Miami, USA)E ©o]&3dlo] FZFWo| 7[Aet=

sutiulel BREALS AWSES o wETe

9% Gro] wEPHA FF 29do] K, o] TFFEoll=
A= F N 5 A S FEEe] slen, d%=
AT Pt EAEl o3 2
THE T AS. @R de Fdd=
szt sl A o= = e FurA et
AFHEsHolAM ZAsk= 3 e WA 7}
TFEBoR Holx J&(Fig. 2). olo] 5 Fr RH

catheter (Cook, Bloomington, IN, USA)E ©]8-5}o]
P HolA irges AsiaS o F 719
ZoF FH3EMo] 918 2.0 Fr microcatheter (Progreat,
Terumo, Tokyo, Japan)E ©l-§3to] £ 358 UYS
golgt & Z17}o]| polyvinyl alcohol particle (Contour
45-150um, Boston Scientific, Natick, USA)¥} 3 7|24 2]
3mn microcoil (Tornade, Cook, Bloomington, IN,
USA)E olg3ato] AHal2(Fig. 3). RH catheter=
oA 7o FEeW 7S Addsty dHxgdesS
AYeS W T T e HolA] YokE o1 5
Fr Davis catheter (Cook, Bloomington, IN, USA)S
olgstol YFRTEMAN Lok £ FHEUS
Aelsto] 6mm—20cm size microcoil (Interlock, Boston
Scientific, Natick, USA) 3t 72} 6mm microcoil
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(Tornado, Cook, Bloomington, IN, USA) T 7|2  ZFZo| T 7} EX A 7je] Z2Ewo| og) dH I3
AAEHFig. 4). o]F ER W 2Fsoa % 2GS TS 5 JTH]). Ed] gRef a9} st 3 AEe
=

& ol HolA] k(Fig. 5). TEEYNA EAE W71 SHARE, disHlolA 2

(e}
HPSHe Em FES WhS 4= 9)71(3), EEA] A=

:
FEwolL S4EE, ogRE, X A3

o EXMTE A sp7rurE =i=u) ,

A s AR A BR3P EAlES AW S BAA M e a9 Heth 2 59 A
wotom 54 =3 FPAY SAOR AT UFFW Fiol ATl AN|Ee] dhsulelA F|Asks
1000ccg =] BE Ao Aol F5 90l F2 52 7 glol, shgtabEmz A543 5
S 109 Fol HQF. WSk W] TIbNxe]  ofaii Fu 39S wha glgict
FNEY ANEeR B HAS. SNY ¥ B wETRolMY MAYH B IS e
Baske F4 9, 32H MEREHel 44 T e SR shuoln, ojefet B 7 A 44
oldae HolA ¢fal(Fig, 6) A B Aol T gl Ffloll wet fA dESEA FoeER duxYsS

Fgeeta A Ary eed ARE R
ozt LA Hafolrt, B3], FEAldAle A FEY

ETEE T8 599 7MY 23 FHE dEA e I 7IsS AR RESHA R o F¢
Aem(, 3), ¥F FEol Y TTAS Avke 22 AR SR AAoF & o) Fastet, AlA| gl il
E= AR @Rl el 449 shao] dAEo]  FEEAES B AROIANKE), TuFgel AR oA
FAoE 9 e FHE Hof AthB). TuFEel  FFY AE, FEAEAE] AYEH7] wizol
WAt o] TG RFES AMEGOIAN2)  HIHFAS W AL 5o sRetAl aaef Higt
ojFA xS, HBAEY, Wilms FF, HZF, F7I o, e A Agd FEe e
7FEAOE F §F (4, 5) HalHr) TE BT 4= 28 dHSS AYste H ==l

3 EolA AMEeke] A=Y A FEo  Ha A FERAY 7lse HRte s HE ks
Hlsf o EA= AT, oA A WxrE sl fizes ARo s QIR FAlC R FFo) YIS 44
FhAeR w2 oA W a2gY geer HE D 4 A s PR % ek 7hssHAl B,
AZAETHY), T do 3 v oefsleld), e oR, deEEeld A1l ANEYA, & A
30%NM= Z42te] FEol sl shte] FEFUor  FEEH MHES 7|e B 7| BE a5 80l
TFAHARHE) YmAl= HAGA R 45 B S 4 Qe 2 =t E 4= Sl
i %12 3 ) |

1. Kim TH. Renal Cell Carcinoma in a Horseshoe Kidney and Urology 1976;8:146-148

Preoperative Superselective Renal Artery Embolization: A

; e 6. Hellstrom P, Ottelin J, Siniluoto T, Paivansalo M, Kyllonen
Case Report. Korean J Radiol 2005;6:200-2003 AP. Renal cell carcinoma in horseshoe kidney associated
2. Campbell MF. Anomalies of the kidney. In: Campbell MF, with Turner syndrome and caval extension. Urology
Harrison JH. Urology. 3rd ed. vol 2. Philadelphia: WB 1989;34:46-48
Saunders 1970:1447-1452 7. Glen JF. Analysis of 51 patients with horseshoe kidney. N
3. Schubert RA, Soldner J, Steiner J, Schubert J, Kaiser WA. Engl J Med 1959;261:684
Bilateral renal cell carcinoma in a horseshoe kidney: ;
. ; > ; 8. Boatman DL, Cornell SH, Kolln CP. The arterial supply of
preoperative assessment with MRI and digital subtraction horseshoe kidneys. AJR Am J Roentgenol 1971:113:447—

angiography. Eur Radiol 1998;8:1694-1697 451

4. Stuart BB. Anomalies of the upper urinary tract. In: Walsh 9
PC, Retik AB, Vaughan ED Jr, Wein AJCampbell's urology. of renal cell carcinoma in a horseshoe-sha ]

: . - = -shaped kidney

8th ed. vol 3. Philadelphia: WB Saunders 2002:1885-1924 concomitant with an aortic aneurysm. Eur J Vasc Endovasc

5. Buntley D. Malignancy associated with horseshoe kidney. Surg 2001;22:280-281

. Jansen WB, Bogdanowicz JF, Welling L. Surgical treatment
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Fig, 1, Preoperative axial (A) and coronal (B) CT scans reveal a horseshoe kidney with a 6—cm well demarcated exophytic enhancing
mass close to the isthmus in the left part,

Fig, 2, Digital subtraction angiography of the abdominal aorta shows the horseshoe kidney was fed by nine—vessel supply that consist of
two right, three left renal arteries (black arrows), two aberrant vessels originating from the left common iliac artery (white
arrows), which entered right side of isthmus, and two additional vessels to the left portion of the isthmus that originated from
the inferior mesenteric artery (curved arrows).

Fig, 3. Digital subtraction angiography of the inferior mesenteric artery demonstrates hypervascular tumor staining that was supplied by
the two branches of the inferior mesenteric artery, The tumor feeding vessels were superselectively catheterized with the use of a
2.0 Fr microcatheter, and then it was embolized with Contour 45—150um and two 3mm microcoils,
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Fig, 4, Digital subtraction angiography of
the branch of left common iliac
artery demonstrates hypervascular
tumor staining, The tumor
feeding vessel was catheterized
with the use of a 5 Fr catheter,
and then it was embolized with a
6mm—20cm Interlock and two 6mm
microcoils,

Fig. 5, Postembolization spot image and
aortic angiography showed
successful segmental embolization
of the renal hypervascular tumor
without residual tumor staining,

Fig, 6, A follow—up CT scan 106 days after
surgery shows the parenchymal
defect,
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Kidney, Nephrectomy, embolization, therapeutic
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o oMA

15 Ao rectal cancer® Hartman's operation, left
colectomy and LLQ colostomy 4% A8 HES Fx}=2
2}, 9 Aol A TG A S a9 FFHeE
2nd Hartman's operation, right colectomy %
cololostomy, ureteral resection and re—anastomosis &
A UGk}, B 5% 1Y 5 RS Bl Byt

o] FEE .

o ZIEH

Ureterocolonic 1 fistula

ol A colostomy 9] distal stump Z5-E]
G| AL 25 QS ZRRE FH L2 E0) o]
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Renal embolization as an alternative to surgical nephrectomy

A
MSHAT =

oANsdH 2 M=
5Fr RH catheter(Cook, Bloomington, USA)E

o|-g3sto] Al 91! single renal
arterys 22l 3+ & 29 F coaxial microcatheter
(Stride, ASAHI, Aichi, Japan) & #= AR
Ao 925 & Tmmx2cm, Smmx 4em, 10mmx
dem ZFZF9] Platinum microcoil(Tornado; Cook,
Bloomington, U.S.A) 2 o|&3}o] AlZw Mo

AEch, Al T HEORO) AN AASIAL
A

W2gae AW

=
A 30 F 98] 2UEI A% 1945 8U3
PYAS Fof e, A& 7 o

WGBSR o) 3 By S, A 9 %
]_

23l T ZA ;
A QA Fersietn, Al 52 9 ol
FASS o9 2499 A% 3% ¥ B4
AT, V)5S BAUNE ST et @
F GEOE 2urEo] AL, CT 2A0A
AN AR BREUT, 25 A5 2948

AAEHAA, = AEAAE M (superior segmental
renal artery)®] A7lE1} = inferior suprarenal
artery2H AMAWE F5¥= i‘%:"?"é_x%r‘;:‘-—ol
TEE QT MicrocatheterE &= Alsdof] x|

4mm x 2cm@| microcoilZ ©]&3sto] = *lEUﬂ.J
suprarenal artery2] 7|A|R7IA] MALS Al3YE T,

FEOZ ¢ oAfe] &M FE2 Holx| gglet



o]Al4=odxHtransplant recipients) @] native kidney,
758 SFol4H(rejected allograft)?] A7, &3]
AAAEo] ofete BHAf 53] ofghat Fof 28 &
AUk EI SO o) e vy @ o pE4
A mH = AlsH M-S o] 83 Hlpa4] AlEA|E]
% 8 Flrf,

gl FERE Qi F(Ureteric fistula)®] A&+
T B 52 o4 5ol ey, F%e sHkel
of lolA= AldAlES AlRYRt, 12y 4
91 E SRl QoA 2] AR ofdRol

/el
271 gzl tiAl & 5= 3= vlaead A=yl 8

15
=}
AU LS BT AAAES ATk FhEEe
Amsle ARl HlGAE AuhEon oA ol

+= occlusing
ballooning catheterg o|-83t o2 4], AEis
A5 o] microcatheterg 3t coil, Polyvinyl alcohol,
N-buty 2—cyanoacrylate & ©]-&3F MA4& So] i},
Na & FBFors MAEEY olFd o3t te
BA 9 S Aol oJgt 41883 renin
WHHE FME, MHES S99 post embolization
syndrome) 2.2 48—T2A17F X4 = Qte] 5, 4,
QA &, WglE7E(leukocytosis) S0l o]

BE R B3} F 240, BES RIS
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treatment of ureteral fistrula due to progressive
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1981;2:249-251
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embolization as an alternative to surgical nephrectomy
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5. David H, David E, Jeffrey H, et al.Complete renal
embolization as an alternative to nephrectomy. J Urol
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Fig. 2B

Fig. 4A

Fig. 1. The contrast enhanced axial CT showing large recurred tumor at colostomy site and invasion of neighboring organs, including the
left ureter,

Fig, 2. Selective left renal arteriogram before embolization(A) and post—embolization arteriogram (B) showing complete occlusion of the
renal artery, The left inferior suprarenal artery is saved,

Fig. 3. 1 month after the left renal embolization, contrast enhanced coronal CT showing incomplete devitalization of the left kidney

Fig. 4.
A, Follow up renal arteriogram showing renal collaterals through the left inferior suprarenal artery and recanalization of left
superior segmental renal artery,
B. Renal arteriogram after 2nd arterial embolization showing complete occlusion of the left renal artery, including origin of the left
inferior suprarenal artery,
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Radioembolization-related Radiation Pneumonitis

o FAIH0
Radioembolization
Radiation Pneumonitis

Parasitized Extrahepatic Arteries

o3
TN/ AR

SN A%E 9% A7el B FhR AR
HHZY CToA large, nodular hematocellular
carcinoma (HCC)7} &A%,

Non—B, non—C, BCLC B, Child—Pugh score A5,

o ZIEHy
Large nodular HCC (S6/7/8) with intrahepatic
metastasis (S1, S3, S6, S8)

o AnAZ

HH 2o T2} MRIOIA] hepatic segment 6/7¢1 9.6
cm 3719 arterial enhancing and delayed washout &
Ro|= nodular HCCZ} 9)2. Caudate lobe, segment
82} segment 3/4 ZANE 1 em A= 37]9] 7hfj-ol7}
. POt THEM O] X552 gl PET CTollA]

ool = fl (Fig. 1),

oA=4H

=20h st 95 diEEWE 18 G Angiocath
needles 0|83 AAGE & 8 Fr sheathE 4181,
0.035—inch guidewire®} &= 7l9] 4 Fr Yashiro
catheters (Terumo, Japan)& ©|-8§-3to] A7 Tatgw
B 9 $7s o] ot selective distal subtraction
angiography (DSA)E Ale¥s3ict. #4H5 CT room .=
A catheter—directed CT hepatic arteriography—
arterioportography (CTHA-AP)E Alg§a}9itt, CTHA-
AP FAollA incomplete tumor enhancement”} .0
selective right inferior phrenic DSA®} catheter—
directed CTHAS AJ3¥ste] 274 2s™ o412 tumor
supplyE FI8tch 99mTe-MAAE $-7Hsulof
FYUskaL liver—to—lung shunt fraction®} tumor—to—
normal liver ratios AXFe17] 13l 9mTe MAA planar
scintigraphy®} SPECT/CT scang 3}%it},
37z ol thgt selective DSAO|A] HlEW o 29]
HeHshunt)e 2ol ol 92 AuEHofl= 9mTe—
MAA 27Hg AJBYSEA] ookt 7+ 29 7hfizdolo
tf5to= conventional TACEES A| 3853

99mTc—MAA planar scintigraphy Z3}of| A & T2
8.1%, tumor/lung/liver lethal dose+
7}7}2,01GBq/6.21GBq/5.55GBYAL, 25 5 975wz}
379z Wol| Zkz 2.0 GBg}t 0.3G Bq¥] 90Y

microspheres (SIR—sphere, SirTex, Singapore)=

19



QIEHIMS S2ftR|X| M21=

PAMAE Al 2711E - EA7F non—productive
cough®} dyspnea, feversS &45}o] Ald45t chest
CToJ|A] extensive, bilateral symmetric ground glass
opacities”} A=At (Fig. 2). Radiation—induced
pneumonitis ATt 319 steroid pulse therapyS A3
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J7E7t o] Foj Aok gitt, Egh o} A7k W 4=0] S
o= g A7t glojA kAol oigt Eh4lo] B3t
el

2 Sl A HAA HHY T
ZAuEdo] 99mTe-MAA A7HS 314
Qlttar AzFsket DSAS} catheter—directed CT
angiography= Al¥ste] 1HeH—u5d deto] ¢le-S
315191, lung lethal dosex= 6.21 GBqoll HFsf
27t s el U WA == 0.3 GBq

v oz chdsteh Azatgiet, ey S

webs] A FWE vt e Aes 9
WA AN A2 AlgS
CTHAS] £]o] 9mTc—MAA &
Zo| HAPAHES 32315 nontarget radiation injuryS

2255} ol

=

& HIEA] AJ8sl=
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1. Burgmans MC, Kao YH, Irani FG, et al.
Radioembolization with Infusion of Yttrium-90
Microspheres into a Right Inferior Phrenic Artery with
Hepatic Tumor Supply Is Feasible and Safe. JVIR
2012;23:1297-1301

2. Abdelmaksoud MH, Louie JD, Kothary N, et al.
Embolization of Parasitized Extrahepatic Arteries to
Reestablish Intrahepatic Arterial Supply to Tumors
before Yttrium-90 Radioembolization. JVIR
2011;22:1355-1362
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Fig. 1, A 77—year—old woman with a large HCC

A, Initial CT scan shows large nodular HCC at the right hepatic lobe and several small intrahepatic metastatic and daughter nodules
(arrows) at both lobes.,

B. DSA from the right hepatic artery shows perfusion defect at the superomedial portion of the tumor (arrowheads).

C. DSA from the right inferior phrenic artery (IPA) reveals tumor supply through the ascending branch of the IPA (arrow) and
minimal tumor supply from the descending branch,

D, 99mTc MAA SPECT after conventional TACE shows intensely increased uptake at the large HCC, Note lipiodol—laden HCC nodule
at S3 (arrow).

Fig, 2, Chest CT on 2 months after radioembolization shows large, ill-defined patchy opacities and ground—glass nodularity in a
symmetric pattern with relative peripheral/hilar sparing (“bat—wing” appearance), suggesting radiation pneumonitis,
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Pulmonary Fibrosis after Y-90 Transarterial Radioemboliz

hepatocellular carcinoma

o SATHO]
Yittirum—90, Transarterial radioembolization,

Hepatocellular carcinoma, Pulmonary fibrosis

o &g
77 A

o stz

Hepatitis B virus 2#AFo|H heavy alcoholics (45
S 14, 108) 2 hepatomegaly?} weight loss (7~8Kg/
1¥) 2 skt W DAlserum alpha—fetoprotein
level2 80197 ng/ml%tt, Y—90 transarterial
radioembolization (TARE) A3} F 47 3 cough,

sputum % dyspnea”} WYt

o FIEH
Pulmonary fibrosis after Y—90 transarterial
radioembolization
o AnAZ
Liver MRIA 2 pulse sequence®]|4] hepatocellular
carcinoma (HCC)ol §g3t JAAAS Hol=2F 15 cm
mass”Hiver right lobeo|3).2™ (Fig 1A) segment 63+
70| 3t 7§& intrahepatic metastatic noduleS°| AT},
TARE 1€ & A|3§5t follow—up MRIOJA] target lesion®]
7] 9 enhancement patterne] ¥s} ¢la7 (Fig 1B)

segment 49] new intrahepatic metastasis”} RZAtt.

122

olof 3}l drug eluting beads (DEB)— transarterial
chemoembolization (TACE)S 3+ &g AJgiuroic),
TARE A3 ¢F 4719 ¥ respiratory symptom 'H48 A

Al&Y%t chest CT coronal imagei %= lung

parenchyme®]] multifocal patchy ground glass opacity
2} consolidation®] A% o] HolH right lung ©]
left lung Ht} 1 A=7} A3} (Fig 2A, Radiation
pneumonitis CT coronal), 2&7] $A4 A &E o
Al&¥gHollow—up (TARE 1071 &) chest CT coronal
imageAt %= lung?®) volume®] 748kl %= central
lung zones®| parenchymal distortion, traction
bronchiectasis, peribronchial consolidation®
fibrosisaaZdS 292 right lung®| left lung Et}
Aw=7} A3t} (Fig 2B, radiation Fibrosis CT coronal),
olet &2 chest radiographyo A= &lgh
21t} (Fig 2C and Fig 2D).

Underlying HCC= DEB—TACEZ follow up CT ¥
MRIO|A] 5.6cm = Zo}Z|3l enhancing portiona
F5I6HA] ehotth (Fig 1ICHID).

2~
ne

oANsdH 2 M=

Right lobar radioembolization2 Al&s}al right
hepatic artery distal portion®| 4] 7]A|5F=cystic artery
arteryS 3mm microcoil (MicroTornado, Cook
incorporated, Bloomington, IN, USA)Z, right inferior
phrenic arteryE 150~250 micrometer particle
(Contour, Boston Scientific Corporation, Natick, MA,



USA)Z embolization 8t & 9m—-Tc 4mCig right
hepatic artery proximal portion®|4] injection g+ %
&2 pulmonary shunt fraction> 19.86%%t}. 2.5 GBq
Y-90 (SIR—Spheres, Sirtex Medical, Lane Cove,
Australia)Z ©]-& 3} right hepatic artery©lA]
TAREE A5} o1 tumor®] infusion® dose= <F
86GyATt TARE Al 22 3 target lesion¥} segment
40] 2871 new intrahepatic metastasisoll o3l 3Fr
microcatheter (MicroFerret, William Cook Europe Aps,
Bjaeverskov, Denmark)E ©]-&35}4] right hepatic
artery ¥ A4S selectiondt £100~300 micrometer
drug eluting beads (DC Bead, Biocompatibles Litd.,
Farnham, United Kingdom) ©ll adriamycin 100 mge
loadings}e| TACEE A|35t3itt.

o=t

Y-90 A& Zof HAYSE 4= 9= adverse eventsoll=
postradioembolization syndrome, radiation—induced
liver disease, radiation—induced cholecystitis, biliary
sequelae, gastrointestinal complication, radiation
pneumonitiss©] ¢Jt}. o] Zradiation pneumonitiss=
Aeket incidences ¥elA A &ATHung shunt
fraction®] 13%°1dd A5ol= A2 5 7] ol
ZFAWzro| AuEc) (1,2). Resin—based microspheres
ARg3E 9ol 20%7F Foff 818 ®ifleltt, Farxos
o] -8 WAMIFS treatment session® 30 Gy,
cumulative dose =50 Gy= A Qich (3). &
Z#o+= lung shunt fraction ©] 19.89%% 1L o=
FE 131 lung dose= 24.67 Gy 3L,

718+e] angiographic featureZ kel capillary bedZ
bypassdl= arteriovenous shunt (AVS)7}

1. Kim YH, Kim do Y. Yttrium-90 radioembolization for
hepatocellular carcinoma: what we know and what we need
to know. Oncology 2013; 84 Suppl! 1:34-39.

2. Murthy R, Nunez R, Szklaruk J, et al. Yttrium-90
microsphere therapy for hepatic malignancy: devices,
indications, technical considerations, and potential
complications. Radiographics 2005; 25 Suppl! 1:541-55.

3. Ho S, Lau WY, Leung TW, Chan M, Johnson PJ, Li AK.
Clinical evaluation of the partition model for estimating
radiation doses from yttrium-90 microspheres in the
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radioembolization & pulmonary complication®
folojty, AVS F3 20~ 40 nm Z7]9] Y-90
microsphere7} lung® & =93k 4= Qlr}y whehA
radioembolization Z¢f lung shunt fractionZ Y—90
microsphere® H| =g 2719 99m-—-Tec
macroaggregated albumin (MAA)E ©]-&3}o] shunt
fraction= 4 4= e}, 22y 9m—Te MAAS] size
variability® =74 AH| (planar vs. single photon
emission CT (SPECT) gamma camaera)o] ThE Q2}=
A 4 9ot (4). A pathologic evaluationolA]
microsphere7t SHE 4o 7bsatch 18yt
inflammatory, infectious, ¥ cytotoxic €219]
vl A ¥l chdclinical, functional ¥ radiologic findingS
el gkt 45 9lck

Nonproductive cough, dyspnea, fever 52| SAM0]
A71H bronchoalveolar lymphocytosis®
eosinophiliad®] A~70] S5 Pulmonary function
testol| 1= mild restrictive pattern= ®.2lck.

Radiologic 242 A& & 1~27/1¥ A=HH ill-
defined patchy opacities®} ground glass opacity”} %=
lungs®l B]22 symmetric distributionS Ho|H
peripheral @ hilar area = sparing®l= 7&o] i},
E3} lung 9] dependent portion?! posterior part’}
anterior part®2th o 43t o] Qlct (5), o]t
AAEL 99m—Te MAAQ] distributiony} &2]8H}

2| 8= corticosteroid & 7Hsdhy 88k gizjo] HRS-
o] wet 20 mg/d ~ 60 mg/d= 2T 4 Qich
A 52of| HES-81A] &= 73-9-ofl+= radiation pneumonitis”}
localized fibrosis, traction bronchiectasis & 213§}
%3l pneumothorax Y superinfections late

complication®| A3 4= It} (4),

L

treatment of hepatic cancer. Eur J Nucl Med 1997; 24:293-
298.

4. Salem R, Thurston KG. Radioembolization with 90Yttrium
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Fig. 1, A T7—year old man was presented with hepatomegaly and weight loss (7~8Kg/year),

A, A 15 cm enhancing mass is demonstrated in the right lobe of the liver on an arterial phase image of liver MRI,

B. One—month follow—up MRI after Y=90 TARE shows no significant change of a huge mass in the right lobe of the liver, A new
metastatic HCC is also noted in the segment 4 (not shown),

C. Three—week follow—up CT after DEB-TACE demonstrates a 9.8 cm heterogeneously enhancing mass down from 15 cm in the
right lobe of the liver,

D, Eight—month follow—up MRI after DEB—TACE shows a 5,6 cm mass with no enhancing portion in the right lobe of the liver,
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Fig, 2, A T7—year old man experienced cough, sputum and dyspnea that started 4 months after Y-90 TARE,

A, Coronal image of chest CT shows multifocal patchy consolidation and ground glass opacity in both lungs with right lung
predominant,

B. Seven—month follow—up chest CT demonstrates decreased lung volume, traction bronchiectasis, and parenchymal distortion which
suggest pulmonary fibrosis, Characteristically fibrotic change involves central lung zones with right lung predominant,

C and D, Chest radiographs taken before and after Y-—90 TARE show dramatic changes of lung volume and fibrotic sequelae,
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Fig. 1.

A, Axial image of contrast—enhanced chest CT shows bronchiectasis with centrilobular nodules on the both lungs, which is due to
NTM disease, There is no evidence of ground glass opacity representing recent hemoptysis,
B. Coronal image demonstrates hypertrophy of right bronchial artery,

Fig. 2.

A, Digital subtraction angiography shows the tortous, hypertrophied right bronchial artery with adjacent hypervascular areas, Shunt
from brochial artery to pulmonary artery is noted(arrow).

B.Selective angiogram of left internal mammary artery also shows tortous, hypertrophies artery with staining in the lung
parenchyma,

Fig. 3. MRI performed 1 day after the bronchial artery embolization, Hyperintense lesions are seen on the left sided vermis(A) and
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bilateral cebellar hemispheres(B) on diffusion—weighted images, which are consistent with cerebellar ischemic event,
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A, CT scan shows loculated fluid collections containing bile in the perihepatic space and fossa for gallbladder,

B. CT scan shows decreased amount of fluid collections following insertion of percutaneous drainage tubes,
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Fig. 2C

A}

30 min ANT 60 min ANT

Fig. 5

A, An MRCP image show bile leak from central portion of the right anterior hepatic duct (arrows),
B. An ERCP image performed at outside hospital shows non—visualization of the right anterior hepatic duct (circle),
C, Te—99m Mebrofenin hepatobiliary scintigraphy shows bile leak in the fossa for gallbladder (arrow),

Fig, 3. Selective embolization of the right anterior segmental portal veins,
A, A 5—Fr catheter was inserted into the portal vein via percutaneous transhepatic approach and portography was performed,
B. Percutaneous transhepatic portal embolization was performed in the right anterior branch, and complete occlusion of that branch
was subsequently confirmed,

Fig. 4, Follow—up CT scans show decreased amount of loculated fluid collections and sequential atrophy of the right anterior segment of the liver,

Fig. 5, Follow—up Tc—99m Mebrofenin hepatobiliary scintigraphy shows disappearance of the bile leak in the fossa for gallbladder,
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Fig. 1, CT scan show that the right adrenal mass is extending and invading into liver and inferior vena cava,

Fig. 2, CT scan show that bypass graft is not preserved lumen, Collapsed bypass graft suggest stenosis or occlusion at the infrahepatic
vena caval anastomosis,

Fig. 3. Angiography show stenosis and luminal irregularity of the bypass graft, and reveal backflow into the both renal vein,

Fig, 4. Angiography after stent placement shows that normal venous flow is restored and backflow into the renal vein disappear,
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lumbar vertebra 2] the left iliac vein compression 2%
AZckar G A Q1o deep vein thrombosisE
ke Ae® deA ok (1) 28]l May—Thurner
syndrome ¥ DVT 7} FHbe EolA| EEATt iliac
vein rupture €} ¢]= <13} spontaneous retroperitoneal
hemorrhage(SRH) 7} 2HA1g 4= 9lom o] life—
threatening emergency ©|th. T3 TAIS) D S
LLQ, left back pain, left lower extremity swelling ,
anemia and shock ©]It}, 183l pelvic venous
Bes, = wol AU i B
climbing Alefl HAYsISICE, (2) o Aol wh=wH 32
2] SRH 24} 5 85% 7} ol/dolgl e Batitol= 61,
94% 7t PZol| A WAL 79% oA DVT 4
thrombophlebitis 7} 21813 survival rate 2 71% =
ZAREAG, (1) BRE ol w2 100% oA DVT E=
thrombophlebitis 7} 2.2 33.3% 2] 1ol A May—
Thurner syndrome ©] g%F=o] QIict (2) SRHE

pressure 5 J5A7 1=

=
-
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S A 5E 28 e AMES Bty a8a &

d

T AEg 9A T1% A2 dHA Qo o2 At
w2l i AFES 16.7%, ©)W postoperative

morbidity 50% & X 11 EItH?2) o]2|3t iliac vein rupture
o o8t Endovascular treatment ©f] gt Hil= kx|
oForom (3) (4) o] TA= AFA stentgraft
endovascular treatment & Wl 257+9] conservative

management - E| L5}t

o

o 2§
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1. Hughes RL, Collins KA, Sullivan KE. A case of fatal iliac
vein rupture associated with May-Thurner syndrome.
Am J Forensic Med Pathol 2013;34:222-224.

2. Jiang J, Ding X, Zhang G, et al. Spontaneous
retroperitoneal hematoma associated with iliac vein
rupture. J Vasc Surg 2010;52:1278-1282.

3. Zieber SR, Mustert BR, Knox MF, et al. Endovascular
repair of spontaneous or traumatic iliac vein rupture. J
Vasc Interv Radiol 2004;15:853-856.

4. Kim YH, Ko SM, Kim HT. Spontaneous rupture of the left
common iliac vein associated with May Thurner
syndrome: successful management with surgery and
placement of an endovascular stent. Br J Radiol
2007;80:e176-179.
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Fig. 1. On delayed phase CT, there is large amount of hematoma
in left retroperitoneum, but no active hemorrhagic
evidence,

Fig. 2.
A, Contrast media spillage was noted on left femoral
venography
B. Stenosis at left proximal common iliac vein is seen
C. No hemorrhage or stenosis on left common and external
iliac vein after stent graft deployment,
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Splenic vein hypoplasia with isolated gastric fundal varix

o SAHO]
Isolated gastric fundal varix, splenic vein

hypoplasia, splenic artery embolization

o5

52A1 / AR}

oy

A

.

Al <]

A

olye gd B4R, A7 A AR
7430 Aui57} P} B3 CTS

dn k>

o

Agskich.
o Flgty

B A g ol 2Rt 9 714 R
o HAA

A 7IAReE A ARl AT FAE o
Aol sgEof QoL WA wf$- 7
W 7] GelA et sANTE wEEA
ket HRE Folol A Aglehs dde &
A Fador v AP gate] AddS
FoloHA itk (Fig. 1A, 1B, 1C 9L 1D)
oA R Iz

2% 2yt sHE HAG F 5Fr sheath
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(Radifocus introducer 1I, Terumo, Tokyo, Japan)=
Ardeliar, o]e] Ujio] 5Fr diagnostic angiographic
catheter (Radifocus glidecath Yashiro type, Terumo,
Tokyo, Japan)2} 0.035” hydrophilic guidewire
(Radifocus guide wire M, Terumo, Tokyo, Japan)=
AhQlsto] v} AP oA daxdes

Ao,

Hgg o] Hoju 1 Aol ot gl ) 12}
S ul Azl ddElo] Qloich APk
ZGEo A o 71o] TEHA et (Fig, 24, 2B
% 20),

A7) 4742 FSte] 2 ) Hlg A APAOE 19
HPge] A fdo] MRAWOE US| B4 ghot 1
550 FLARAS Fotol 9 FNRES FYF 3
Asjguio s uzE 2o Tt
o Rt

= 272 skt
A e 2% 2y Ed HA % 5Fr sheaths
ARIBII!, 5Fr catheter (Yashiro type)E ©]83}o
s AP & duxds SIS o

e
Hus)oA 9 Aw pxzo] WHET 67
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microcoils (Nester Embolization coil, Cook,  HZAY A% Ao AE vAEAE T v

Bloomington IN, USA)E o[83e] HIHEu] Maas  Ado] Xma of gt

AT, OF 108 Fo A vl Humaield  ARY @HE Bl MY dojste nAA o]
HEUe ehs| AT A E JUT  ule] uel vl Lok Fue] e giAumoR
FaREo BAEA Uk AL AW § ALS  ofAste] 523 o) U9jguo R tlEEo] 1w R

|
Ale 3Y $ AR follow—up CTOlA gulRe]  wRIZIX|9] dosto] WU R v 5o i
o

A= 9 el 2700t WEt otk oF 5% ¥ MRS 2o NEPHS 48T 4+ Utk B
follow—up CTOIHE 9 FHFE fould Webk  wg8AE & ugEy 414 Ads|=
2lsiet (Fig. 3B). BRI, of e 9] AR upg o] Fobe

ue} ugERo Rt SUHE AR/t $25 959
Snt| % glol M Aol B R, WRFY FRE BN

wAgste, oleloli 4 AR, AP e BAY 2 5 S Ao Az WAEY S 1
ool WRFORA WA WY FAF BACINE  AgFolut pEFe Mgl W Fof Hhstel ks
B2 % gk FoMA Uk wAAWOR Qste] 9 eld Gl ubh glouk, AR S 443 ALY
AulgshuAlsis A9 e SRtk el gtk ARl S9A 9 4 499 Al Frksne

o) Hulse FEB0| 10~36%2 ARAURETHE 40RO AHHel el vAEY AHa
S £ WAA AR 14~dsnE B B AASC ARaee) BEEoR sz wAg 4
Do b BAY 9 AWFL  oku LeA dort B FeY B A 55 H
SRS T AN ERABL(TIPS), 4 CTolq HAANS vEe 5 BusR
YA U494 UE A S (BRTO)| o gHTh, el

-
o2t

= 1
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Fig. 1.

A, Varix is seen at fundus and upper body of the stomach,
B. Left gastric vein is dilated,

C, Gastric fundal varix (white arrowhead) and dilated left gastric vein (black arrowhead) is seen on coronal view,
D. Calcification is seen at the splenic hilum,
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Fig. 2.
A, There is no arterial structure directly
connected to dilated variceal structure at arterial
phase,
B. Dilated gastric variceal structure is seen
at venous phase,
C. Venous structure (white arrowhead)
connected to portal vein and SMV seen above
diffusely narrowed splenic vein (black arrowhead),

Fig. 3.
A, Nearly total occlusion of splenic artery is
achieved after embolization with microcoils,
B. Gastric varix is still found on follow—up
CT taken after five weeks,
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sulfate foam=

Ballon-occluded retrograde transvenous obliteration usin
in a patient with gastric fundal variceal bleeding

KAII: O.I

Ballon—occuluded retrograde transvenous
obliteration, Sodium tetradecyl sulfate foam, Gastric

fundal varices, Gastrorenal shunt
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S4A [ EAF
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AR AE Aw U x}i, 3 AT ER

0,
3
2
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©
i)
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o] SAo] glof Wdskalc.
9} 130/90 mmHg, Wl 783)/2, P
Ak WA AARlIA A=t 9] 7] of|A]
7F WAL 9] 714 FRolA 22 28
A1 (Fig. 1),

O:

Cﬂ:r‘zo

QO[‘I‘E
o
i;‘“

o dn B
—~%
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Gastric fundal varices with gastrorenal shunt

ogaan

Brrasihsaodoa 71743l viga|die g7 ¢
7| AR AR Lo -4l Tk Fukskar lglch
(Fig. 2).
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£4 Sx}of| A Sodium tetradecyl
ALt SM-HjA] St A0 mi|Aff=

etradecyl sulfate foam

oA 2 M=

LEX FTHEAMS 259 = stoll HARste] 8Fr
Balkin sheath(COOK medical, Bloomington, U.S.A. )=
4¥QI8t & 6Fr Cobra 1 guiding catheter(Mach 1; Boston
Scientific, Baja California, Mexico)S over—the—wire
technique & AJ5Fct, 5Fr 7| E](Cobra; COOK
medical, Bloominton, U.S A )E A3l Y&
Age desier, BRxdson 94 Tt
glgt oh2 0.035—-in FEZHAHTerumo, Tokyo,
AWM= Y2 AJst T 20mm 27|29
occlusion balloon catheter(Equalizer: Boston Scientific,
Cork, Ireland)E Arsigich A4S A ¢4l

Japan)=

ek e = /\]5“6} R ES =Nl qu‘?ﬂ%ﬂ
Helal 7hewom 2gA|9 7t ¢ 75“31*3}
S 53 Aagto] Btk (Fig, 3A). 9% g79s)
Aus B9t LSS gelfoam sponge(PhaImacia and
Upjohn, Milano, Italy)?} 3mm—2cm 37, 4mm—2cm

1719 vlAlZ Y (Vortex; Boston Scientific, Cork,
Ireland)}& ARg-8ko] HMAIZTE, Hulxgas A|Pso]
HURT} SR W) Hol 2 G F 3]
15ml, 3% Sodium tetradecyl sulfate (Tromboject;
Omega Standard, Montreal, Canada) 10ml, lipiodol
dmlE Este] AU tol WA Felsilet. A4
FAL AFAL AelA 447 B GA F

ZHIE oA ot Sle EdAE Askid. SAs



Ee7h AESIT (Fig. 4A). WAE AARIME 9
7IAR AuFe ARPOU fi5e] BEE I (Fig.

4B).

o=t

Transjugular intrahepatic portosystemic shunts
(TIPS)7} 91789 -o] A =R o= Wol o] &l glo)
2HIE Y, EETY T 5o ARl i
olFe EAMESE MAEs] Hsl 19919 Kanagawa
5ol 98l A2 Ei1% Ballon—occuluded retrograde
transvenous obliteration (BRTO)}x= £80] ¢l= 2kAlo)
ek oA AleR AlEu7L o]f S84 RO
Aol & AEE, AUF 2HES 2o 22 2]
ol-§%aL Itk BRTO= 94l @etolut ¢—stehad
o2k Tuksla ZHRmel 3l =2 oke. o Auh

ek sl {HE
Ao A ©ete Fol ASAE TSt A
A7 = Rl

7|0 wo] A4 d ZF3Al= 5% ethanolamine oleate
(EO)ZA 10%2] EOLF 22 o 2YAIE &7tdto]
ARESHAEE EO= @3 Wollx 88242 doriw
o|& ¢l Al=Ae Yo o= Qlrh o] ol A,
H5E, 454 @8 W 8L 58 FARgo] Har Hf
At olfet FAIZ EOE Als 5 40mlold ARESHA]

ol
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1, Endoscopy shows the gastric fundal varices with evidence of recent bleeding (arrow).
2. An axial CT image shows gastric fundal varices (arrows) with gastrorenal shunt (not shown),

3.

A, Venogram shows gastic varices with collateral flow of left inferior phrenic vein (arrows) and reflux to portal vein (arrowheads).

B, Ballon occlusion venography demonstrates the full extent of the gastric varix containing STS—lipiodol mixture after the deflation
of occlusion balloon catheter,

4,

A, After 6months, an axial CT image shows complete disappearance of gastric fundal varix and newly developed ascites,

B. Endoscopy demonstrates no residual gastric fundal varices and atrophic change of gastric mucosa,
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I= ofzfj7128i Y= Sot BRTO

BRTO (balloon-occluded Retrograde Transvenous Obliteration) via left inf

AN, S, 0lB42, AEH2 HEE?

XAI C} 0.|
BRTO, inferior phrenic vein

o3
6641 / 42+

o=y

Gastric varices without gastrorenal shunt

akst SZEQ(CT)ollA 1] Hshg wat 9

270 B 5w ardetol| ot Hsk:
tEo] 91714 (gastric fundus)oll $1EWF7}
(Fig. 2B). ©] AWF= 914l @2 (gastrorenal
shunt)z}e] dAZAA o] n|eksi}, & ofef7t=ulA
(inferior phrenic vein)2 ¢t ot (inferior vena
cava, IVO)CoZ dZo] glolgn o]zlo] Hu=o] =
G= Auoz wAhE(Fig, 2A and 20), olo &=
olg7t2stg o] @5 H¥(ascending part)7HA|

balloon catheterE “AZIA]7]3L balloon inflationdt &,

294 ZYoIA 9] FUFIH B el

M%* 2 M=

Q0= &L Aul(internal jugular vein)& 3l TIPSO
/\}&Qh 9Fr sheath (ring transjugular intrahepatic
acces set, cook, Indiana)E Askal, SFr angled
catheter (Davis, Cook, Indiana)?} 0.035" guidewire
(hydrophilic guidewire, Terumo, Japan)g ©|-§-5t
o5t Mo A = olrtEEW oz oo
AElst CatheterE o722 o] 72 HE
pert}e ALt 0.8 RE7A YA F
Al3stelal, 7he FEat oF FEolA ool Z7HA
Au wjE27F gRlE(Fig. 3A). °]%F 2.4Fr

microcatheter (microferret, Cook, Indiana)

H(transverse

S HmzolaS

microguidwire(0,018” Glidewire GT, terumo, Japan)=
B3l FURE Hoh o W22 Amstgont, B2
AE7h FRTEsiel o ol Fae Fsth wa,
olof| long stiff guidewire (0.035" Stiff Shaft Lonr
Taper Glidewire, Terumo, Japan}& ¢k, ol&
%3] 6Fr occlusion balloon catheter(Berenstein
Occlusion Balloon catheter, Bostonscientific, MA)&
olgjrhzargme] o2 Rz A2l A2 eHFig. 3B),
234 AYAds EFAE BT balloons
AN 7|01, AW 2L AIYeIYS. A zods Ab
249 ARt e 27 AW vigRe A
wom, 9 uRrt 29

=
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£Q == Aol FlE(Fig. 30).
ofo] A7HA] A vijZzof gk A
size gelatin spongeE balloon catheterE E3f 941
ZQI5F 0] 3% tetradecyl sulfate (Tromboject; Omega
Laboratories, Canada) 5vial 10cc®} ZSJA| 10cc 1:1
ERole st 4 gl 1Y urb F
A&5810d E20ce FollA 10ccE A Fig. 3D,
MHEA 79 o] AW B2 dne} s HEg
sjofaly] Sla 5E7k 7HOR A7 Bet RA] ZAE
B4 BT, 01F B A1 H 3 FAR
A= e EIeh eAF vy
catheter & OP L238k =2 A} 5 935; 9 A f/u

WS HHO R large

oM Eie ZI=A %—l%. B i%‘xﬂé balloon

catheterg &3l TYUT &, balloons FHAIZHS 1,

aepe) xdA|e] 7 w3 holEx| ool BRTOY)

|42 3015}, balloon catheter @ sheathS
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Fig. 1, Endoscopy showed marked dilataion of gastric varices with red color sign (arrow).

Fig. 2. Contrast enhanced CT scan (A~C) showed the gastric fundal varices (arrowhead) and its main drainage vein, which was left
inferior phrenic vein (arrow),
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Fig. 3.
A, Selective venography of the left inferior phrenic vein showed multiple collateral drainage vein, arising from transverse portion,
B. 6Fr occlusion balloon catheter was advanced to ascending portion of left inferior phrenic vein and occlustion balloon was inflated
(arrow).
C. Venography after occlusion balloon was inflated showed tortuous and dilated varices(RAO 32° )
D. Gastic varices was embolized using gelfoam and sclerosing agent and contrast mixture,
E. Anatomic illustration of BRTO in a case of the inferior phrenic vein, GV = gastric varices, IVC = inferior vena cava, 1tGV = left
gastric vein, ItIPV(a) = ascending part of the left inferior phrenic vein, ItTPV(t) = subphrenic transverse part of the left inferior
phrenic vein, PCV = pericardial vein, PGV = posterior gastric vein, PV = portal vein, SGV = short gastric vein, SMV = superior
mesenteric vein, SV = splenic vein, SVC _ superior vena cava,

Fig, 4. CT sacn obtained on day after the procedure, showed complete occlusion of the gastric fundal varices (arrow)
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Double-waist Stent-graft Insertion to Treat Hepatic E
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transjugular intrahepatic portosystemic
shunt(TIPS), hepatic encephalopathy, stent—graft
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hepatic encephalopathy

= oMol AR = T4 ARE fls 10mm
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26mmHgolA SmmHgE SHEYL. A& oF 65 =
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X2 2t double—waist

pathy developed after TIPS

oAsY A 1z
%

12} A&

A HEWerS 18mmHg, 7HWMete
1ImmHg® pressure gradient= =

TmmHgo| 3}, 9=
WAAW (right internal jugular vein)S AA}s}al 8F
sheathE 4}¢Ist & stent—graft®] $UFS nylon® =
suturedto] FUARL] 70| 6mm7} HeE AP T
A28t 10mm x 40mm stent—graft (S&G)S o4 graft
Wl AA AdstdchFig. 1). A & 7HEHS
19mmHg, 7FJWMeRS ImmHg® pressure gradient®)
S7PF ey, det Ay ksl shei) o] %
SApo] o] A= 3H0]
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A A G

ofo] 12} Al 17 & Al3stelct,
oA = YA (rlght internal jugular vein)<
A7etal 8F sheathE A4S & 13 AAI&A|
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AZ1 % stent—graft®] F¢+el 470] Smm7} H=s
10mm 7FA 2 & 2355 suturedt 10mm x 50mm stent—
graft (S&G)E AYsHHtHFig. 2). 12} AAlE & A%t
portography®} BliLsto] 221 fAls - AlFYRl
portographyol A - 7EW o 29 FF77t 71
2AE BRI 4 loH(Fig. 3), 7}3‘3‘4%} 21lmmHg,
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sAEGeH, g of 23% EF dRYol vk AA& Al ARBE stent—graft= TL2fRE o3RS glo]

A7) Z}ﬁ:ﬁ}?&t}_ ZE RSt A0 R waist7h A USE B 4
s5ick

o mE B s2t 44 fA9 9 BE WA

=
avl
r(ﬂ%
™
o
2
Rl
el
jinss

U (portal hypertension)d} #HE  Poiseuille’s equation (AP=8ulQ/nr4)S EH pressure

gzl gt gE NEHew e AgE gtk gradients S| WIAIE()MIL ofjgt @2 H99)
T TIPS 7 &40t 73t #ao] glom TIPSE Zo|(D2h= #do] 922 & 4= 9laL, o] stent—
AEHeE 2] 3% — 35%°0 M ZHHEST WASE grafte] 230 Z2t mfjo] @2k 29jo] Zo|7} ZojA|A
Aoz A Qohl), duHE oz MEs= Ugd THE stent—grafts o83l SRS AdHoR 25T
ARz g sy, Wb AR S92 4 U

Aol shunt® AL Zolis 2|57t AalAo T,

shunt W59 8% A8 Z71A|A portosystemic

gradientE 77|18 Tt =8 E50] %o, . »
; E 30 ]
hourglass He]9] self—expandable &2 balloon—
expandable stent—graftE 4}¢sle] a4 o =2
1. Fanelli F, Salvatori FM, Rabuffi P, et al. Management of
= 7]_/\}\ 1 tﬂ. o (o3 s ) )
shunt= 171 o] wale) ”‘E}(l 2. Refractory Hepatic Encephalopathy After Insertion of
B ZHoME EdoA Big vie}l o] stent— TIPS: Long-Term Results of Shunt Reduction With
Hourglass-Shaped Balloon-Expandable Stent-Graft.
grafte] ZHE Zehl hourglass 9] stent— AJR 2009;193:1696-1702
= 2101540 O L) OJAF ZA} o oA 2. Haskal ZJ, Middlebrook MR. Creation of a Stenotic Stent
grafts USROS o] fidie. ol to Reduce Flow through a Transjugular Intrahepatic
Eo oA AFREE stent—grafte} & Zgo)A AREE Portosystemic Shunt. J Vasc Interv Radiol 1994;5:827-

830
stent—grafts v v}, E3lof|A AFEE stent—

Fig. 1, 7]& TIPS stent—graft Yo S4EE 6mm= Sl
10mm x 40mm stent—graftS A 2|5},
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Fig. 2.
A, 27| smm7} EHEE 10mm {2 2352 suturedt 10mm x 50mm stent—graft2] A& ARA
B. 9| stent—graftS 7|= stent—graft Y|5of F71= AMQlstict

Fig. 3. 12} AA|% $ portogram (A)]] B3] 13} A A& & portogram (B)oflA] £ 7MW o] FT 2 Y HTh(EHER),

Fig. 4. oA AHEH stent—grafts waistE FHOE Y7go] MAF EolE5o] vlwd 71 7oA WA A Heltt, (J Vase Interv
Radiol 1994;5:827-830)
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Transjugular Intrahepatic portosystemic shunt & coil embolization in patient wi

varix bleeding

xAII: O.I
Liver cirrhosis, duodenal varix, TIPS, coil
embolization

o3
544 / AR

o YMAA

A7) e Waes B Wesh CF 7l
A2 Bk ARE W g el 9S. el
A ZARsE BolA el Hb 8 g/dLE SRl

O AN

WA AARIA AolAloll Bl (Fig, 1)7} o]
HAIZEA A das Aldst stou, Aujg &7
CTolM= 7Hstel FHbe Ak, Aol Ful77t
wEH(Fig. 2).

o =g

Liver cirrhosis with duodenal varix bleeding

oAl&HH l xHZ

5 A%
intrahepatic access set(Cook, Bloomington, IN,
USA)WE 9F sheathE 4rI3tE 5F catheters

WS HAES ring transjugular
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AIO|X| R+ XOHE

=5

S o ==

olg3te] g% W

k|
Ald¥st 16G transjugular needleS ©]-8-5}0]

S.2% ¥R A, BEGEel At A%,
AolAF AHF7E Hal(Fig. 3A), ool 8/40mm
Z 417}l (Mustang, Boston scientific, Natric, MA,
USA)E o]&ste] SAEES AstglaL o5
8/50mm Viabahn Stentgraft(Gore, Flagstaff, AZ,
USA)E 443, A& F 5T ST
PYAt= 17 mmHg= A= o

#7149 FARES
SO, Eolie] greiRte] 4ag olFof A
5ot A F7EH e & 10/90mm Niti—S TIPS
stentgraft(Taewoong, Seoul, Korea )& A1%I5t3 oL}
AHx7F 14 mmHgol 2 Hoj A A ¢ro}A
microcoil(Tornado and Micronester coils, Cook,

Bloomigton, IN, USA)& 0|83t F7}2¢l Alo|A4

°l

Au= ML AP o]s A|sYst
shunt7} & §250] 91, HolAF Fuzst
Ao 5 ZR1HFig 3B).

oF 270 & AJRYgE B CToA TIPS W7ol 2
SAE I QL1 AolxA AWMF L 2bAE| A S-S
SRQI9HFig 4).
o=t

Aol AuFt o4y Huge shtz, £
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o SRfo A =g AR, o] Aol A . % 0 2 & .

3| LAY, AR deitollMs EEth AolAlR -

[

=
A2 =50 tiE2 1 AHASE z Z]Zlo] 9=
guifr 282 Seal Ad AR Ade] gle 1. Almeida JR, Trevisan L, Guerrazzi F et al. Bleeding
Al Ao AAA zxdo A Z|BE ELo Duodenal Varices Successfully Treated with TIPS. Dig
Aol HABH Aol s A &l Dis Sci. 2006;51:1738-1741.
AT A LSO ZA ]

SR, TIPSO} s 2] A=t 2 5= v 2. Christidou A, Tzathas C, Khuffash O, Triantaphyliou G.
Foo 7R MEE= MAL 7o JLA] i Upper gastrointestinal bleeding due to ectopic varices

= }O = e H ]'L drARl = in a patient with alcoholic cirrhosis. Ann Gastroentol
Ae GAT 5 ook 3l 2 R ofFle glol 2003, 16:179-132
Wk 2= 9lr} 3. Helmy A, Al Kahtani K, Al Fadda M. Updates in the

pathogenesis, diagnosis and management of ectopic
varices. Hepatol Int. 2008;2:322-334

Fig, 1, Endoscopy shows large duodenal varix,

Fig, 2. Abdominal CT demostrates esophageal varix(A) and
duodenal varix(B), Note duodenal varix protruded into the
duodenal lumen(white arrow),
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Fig. 3.

A, A Portogram shows huge gastric and duodenal varix,

B. Despite of insertion of two stentgraft in the TIPS tract, pressure gradient between right atrium and superior mesenteric vein was
14mmHg, So, coil embolization was performed additionally, After TIPS and coil embolization of duodenal varix, variceal flow is
disappeared,

Fig. 4, Abdominal CT after 2 months after procedure shows patent TIPS stentgraft(A) and disappreance of duodenal varix(B), Note
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contrast filled stentgraft(arrow) and coils(arrowheads).
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PPPD 5 ZHEMTIAHO] Of3h WAYEt B3 HUS0)

SEH A=

Successful endovascular treatment of jejunal varix ca
pylorus preserving pancreaticoduodenectomy

XAII: O.I

Jejunal varix bleeding, Postoperative portal vein

occlusion, Stent placement, bidirectional approach

6@ A pancreas head cancer® pylorus preserving
pancreaticoduodenectomy(PPPD) ®chemoradiation
therapyS Wit 4% TA] portal vein resectionS
AR okttt & S7lE T E 4| melena =
W lstod duodenal ulcer 2
treatmentE oIt 1 FoE HHZE=melena®
1500 & W4 8% Witk F<melena,
hematochezia® UW¥3s}o] endoscopy’t proximal
efferent loop®| ulcer bleeding® & A4 A& & &

&3
small bowel resection and anastomosisit¢it}, o] &

| gastric ulcer & endoscopic

hemoglobin 4, blood pressure A=
Al&¥gtendoscopy’t bleedingS Ho|A] kot further
evaluation®]3l| CTE AJsjsl5ict,

o TEHy
Jejunal varix bleeding due to post—operative portal

vein occlusion

ortal vein occlusion after

YSHCT angiography portal phase axial 2
coronal imageso)|4] portal vein, superior mesenteric
vein (SMV) % splenic vein®] 37 FHo|| low—
density®] soft tissue lesion ©] 3L portal vein, SMV,
splenic vein®] separation®|©] Qlt}, o|2 <lafibile duct
FHol= cavernous transformation® collateral
vesse®], hepaticojejunostomy site® jejunumoi=
jejunal varix’}, gastric fundus®] fundal varix 7}
A (Fig. 1A 9L 1B),

splenorenal shunt’} §l3Z main portal vein©]

CTA gastrorenal shunt Y

22131t Endoscopic examination’) gastric varix
bleedingS AAfH= AAE 910] recurrent melena?]

2218 jejunal varix bleeding &= HHE| Qi

oA 2 M=

Right portal vein peripheral segmentE 22G
needle® puncture & 7 Fr sheathE insertiongt th,
portal venogram2 Al3Ya] HS w portal inflow—
A3 3RolE]x] eFomA] right and left portal vein
HE7h 2g0] E i

Antegrade® guidewire passageE A|=3d| HQrout
Alfslo] spleens direct puncturedst’|= 3}ch
ZL} 8:5}0] splenic veine puncturedfiA] splenic
Tl 2ok of CTot

vein®| catheterE 91l Z9A|1&
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ulZ7}A| 2 splenic veind} SMV7} Tl HEEE
complete occlusion®] AJZE|®] main portal vein©]
QFA3] ubE] 9Jal gastric varix®b 7 SMVZO| A
collateral& 58l| jejunal varix7} F/d= o] ALt (Fig.
2A). Main portal vein F 2 cm A =2 short segment”}
complete occlusion® AS = HEE]o] guidewires
antegrade® passsiA] Holt T angiograme o]
SMVY jejunal varixs 2155t

1744 mm, 6 mm, 8 mm, 9 mm balloon (Mustang,
Boston Scientific Corporation, Natic, MA, USA)&
o]-8-3to] dilatation Al%EsHICE 2174 mm balloons
inflationstAA| € A7} paing 45107 SMV
occlusion?} main portal vein occlusionS 59 tissued]|
At fibrosis7h Q= Ao® FAHT 4= USIeh wEbA 8
mm balloon®] 2F 80% A= HA= AMEjolA 274 9
mm, 29°] 8 cm@ self—expandable stent (SMART,
Cordis Corporation, Miami Lakes, FL, USA)Z
SMVEH portal veinZtA] AA|5}1L ©]F 8 mm
balloon= 0] &84 stent= full distention AT (Fig.
2B).

o

A~
T

& AJ2Y3t angiogramollA SMVE 34 S0le=
flow= portal veinZo =2 443 t}A] flow7}
ANEE QI B oA jejunal varixZo.g Soj7l=
flow= Ho|x] &kttt T84 splenic vein®] SMVe}F
whpE BRo] A4S0 MaA o FolAlk Aes
Tt o] spleend E3f access= 4 Fr sheaths Z3)
guidewireE splenic vein®|4] main portal veinZC. &
F7]3L 27 6 mm balloon®& splenic veind} portal
vein junction §3#&o] tfsfA tH ¢ balloon
dilatation& Alg¥slict TAF HFO & main portal

7y 7}

vein®} splenic veing Z+ZF 8 mm and 6 mm

balloon®.& full dilatation (Fig. 2C)3l

= 5 9
venogram A splenic vein¥ SMV X% portal
veinZ-C & flow7} H4138] A7HE Elof ®eirt (Fig. 2D).
SMV¢} right portal vein7Fe] pressure gradient+= 3
mmHg P|REe = OJu|QIA| =] ¢Skt Spleend} liver

puncture tract-Z coil & embolizationd}SiLt,
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4718 & follow—up CT axial ¥ coronal
images’} portal veinol| 4] SMV7FA] insertion =01 Q=
stent+= confluence portion®| oA HoJu flow=
FAE o] Helth (Fig. 3A). ool Hold jejunal
varixi= § o4} Ho|x] ¢roL} (Fig 3B) gastric fundal
varixi= o8] Folglet (Fig 3A).
SNk,
PPPD%- portal vein stenosis $- occlusion®] &gk
portal hypertensionS portal vein resection @
anastomosis® §t 79 T¥3}al intraoperative
7+ local tumor
frarETh (1), Portal

radiation therapy RT)E
recurrence®] 9=
hypertension A|7lo]
collateral pathways©°| 2'gdsl=t| coronary vein,
posterior gastric vein, omentum®|4 mesentery2]
small veins, hepatoduodenal ligament5H9]
1= = o Ut
2.3). ©] ¥ jejunal varix bleeding->- A7) 62174 =1t
Hug e ta gt A ®13k 444] ¢t 2,4-
6).

PPPD% X871 jejunal varixo]] &J3t gastrointestinal
(GD) bleedingZell HilgolA 342 & £ 9 ~

6o T =& T
89 Aw= AT} o) WG intraoperative RTHW

cavernous transformation® veins-2

tumor recurrence”} AR, & Fel= e F oF

49 A= & BE jejunal varix’} %13l post—operative
RT9| 7]%2lo] I31et,

AAportal flows A7NEsHO 24
jejunal varix resolution & §%=35}%] GI bleedingS
controldt= Zlojtt, Iy HiF-Z 2
Z|H2= A%t adhesion¥} tumor invasion?] 7F=4J0]
2ol feasible 8FA ¢k, 19904 of
o]&Ztranshepatic portal vein stentingS malignant
portal vein obstruction, 7} ©]41 & AYZIPV stenosis or
occlusion®] 9ol %2 AREolgich. whebA

A~
T

3 A0 =2 GI bleeding®]

O A
A =4

A7

percutaneous transhepatic approach”} tjeto] =

Qlalportal vein stenting



controld FHHIEC] Qlty, HE oA A&t
A= complication 2 o 1471 ~ 64 Fapzt
7175 rebleeding2 ¢, A& F
Attt & SEle
A% % anticoagulation>-
ZHo)| A GI bleeding= $1%Jtt,

g oA=& transhepatic approach®gt

anticoagulation& SEﬂ‘)ﬂH
Asat AdE S ¢l
SA] okt 97 A akt

H =

olzktrans—splenic approachE E3l| obstructive

segment ©f gt evaluation, guidewire passage

1. 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.

2. Ota S, Suzuki S, Mitsuoka H, et al. Effect of a portal venous
stent for gastrointestinal hemorrhage from jejunal varices
caused by portal hypertension after
pancreatoduodenectomy. J Hepatobiliary Pancreat Surg
2005; 12:88-92.

3. Yamashita Y, Ryo H, Takasaki K. Clinical study of transient
portal vein stenosis induced after pancreatic head
resection. Surg Today 2004; 34:925-931.

4. Shimizu Y, Yasui K, Fuwa N, Arai Y, Yamao K. Late
complication in patients undergoing pancreatic resection

o2

i

guidance %
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! splenic vein stenosis®l] T3t percutaneous

treatments S o] AlFsict, whaka] 7)o
H 315 (7) trans—splenic approach®l gt feasibility 2
safetys A&Rlet= & 4= IQITt E3E portal vein,

SMV, splenic vein ©] separation®l 749~ trans—splenic

approach+ obstruction ¢ A&t evaluation
Tsail gromi Algel 4 Fsas ¥ 4 UL
noz Azt
2 ] |

with intraoperative radiation therapy: gastrointestinal
bleeding with occlusion of the portal system. J
Gastroenterol Hepatol 2005; 20:1235-1240.

. Yamazaki S, Kuramoto K, Itoh Y, Watanabe Y, Susa N, Ueda

T. Clinical significance of portal venous metallic stent
placement in recurrent periampullary cancers.
Hepatogastroenterology 2005; 52:191-193.

. Hiraoka K, Kondo S, Ambo Y, et al. Portal venous dilatation

and stenting for bleeding jejunal varices: report of two
cases. Surg Today 2001; 31:1008-1011.

. Zhu K, Meng X, Zhou B, et al. Percutaneous transsplenic

portal vein catheterization: technical procedures, safety,
and clinical applications. J Vasc Interv Radiol 2013; 24:518-
527.

Fig, 1, A 5l-year old man underwent CT for recurrent melena that required transfusion, He underwent pylorus preserving
pancreaticoduodenectomy due to pancreas head cancer 6 years ago, Axial (A) and coronal (B) images of portal phase abdomen CT
show that the portal vein, superior mesenteric vein and splenic vein are separated (curved arrows) around the confluence by low—
attenuating soft tissue, Jejunal varix (straight arrow) and gastric fundal varix (arrow head) are developed through collateral veins
of the coronary and mesenteric veins,
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6/40mmi Balleen

8/40mm) Balleon

Fig, 2. A 5l-year old man underwent endovascular treatment for the control of recurrent gastrointestinal bleeding from jejunal varix

caused by portal vein occlusion,
A, Angiogram performed by simultaneous contrast injection through tranhepatic and transsplenic route shows separation of portal
confluence (curved arrow), extensive jejunal varix (straight arrow) and gastric fundal varix (arrow head),
B. Angiogram demonstrates contrast flow avidly through the stent to portal vein, Flow through jejunal varix decreases markedly
with splenic flow decreased,
C and D, Flow from both superior mesenteric vein (SMV) and splenic vein looks good after simultaneous angioplasty with balloons
placed in SMV and splenic vein,

Fig, 3. Follow—up CT was taken 4 months after portal vein stenting, Stent looks patent although focal narrowing is noted at the
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confluence (curved arrow), Jejunal varix (straight arrow) has disappeared completely while gastric fundal varix still persists
(arrow head), Both transhepatic and transsplenic access routes are embolized with coils,
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SS9 Xz

Afferent Loop Syndrome: Treatment by Means of the P

o S0

Afferent loop syndrome, partially covered dual

stents, peroral stent placement

o &5
594 / A=}

gastrectomy) ¥ FYYAZ<%L (Roux—en—Y
g2 =2

anastomosis) S A]3Hk

AP Slofol otk SRAETE U T

o EMA

2957 BRAAASIEE oA B 9
Zo)gd FoF 9 B0 ulgs Tk R AYzhels Rl
AL o] 2 Qs S3A} (afferent loop)7t A8HA Eolut
UL e E 7y o 7he] Hte] Algh Ego] FulEof
ok (Fig. 1), 43 = ARt ARePdaz sl
2AYAZ BOI2RE oF 6 cm Hold EAA}o] A5t

acement of Dual Stents.

oAN=dE M2
WA Al o] 2ETiel BRI)E olgte] S
AEE F vpISI, ThE FAAE AR sttt

0.035—inch hydrophilic exchange guidewire
(Radiofocus, Terumo)& ©|-&3slo] FAHE 2ot
HzpRo] YAHAA] =l the coil catheter (S&G
Biotech) ©] guidewire T} A J815T), o] % 2GAE
ol-g3 Pz HLY ZdolE FATL (4 cm),
radioopaque markerg $FAH] sl Aol FH2kskoict.
0]3. exchange guidewire= 260—cm Z20]9] superstiff
guidewire® IA|SF 3 coil catheters A|73F3L),
opR]eko 2 o] superstiff guidewireE Wt 217 18 mm,
Z1o] 6 cm| o]F AHIE (Hercules SP pyloric, S&G
Biotech)S AFlstdlet (Fig. 3). oI5 SHIEE Y&
mesh7} Q= F-2 & 9F AHE (partially covered
outer stent with nylon mesh)?} T&o] ¢l= Y

2EIE (innter bare stent)® FAEo] Ut} A& &

.

AR AR IFBEGEOIN 2HES FF 2GR
S5 FEIYRL, BET WYF Qo AES
Fasigrt
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B

AHE AYstal 25 Flof Ald@I HH
ArettsEgold sold S84 2 & - gk
e ek

on%t

SRS (afferent loop syndrome)}> E3A}
(afferent bowel loop) S WE= theksh 42 yAEa}
A A2 2 Billroth 1T Y389 4<1} Heo]

(

PATNPN

Wk ol ol A, w2 1Y &= TEY

A Zol oJalf o] ¢

22 aola} A 9lo
AEolA= 4 A A vidE (percutaneous tube
drainage) T+ AHIE ARl (stent placement) 5+
2E aAH 2zl o Stk 53] 2o olF
AH| E7} 7HE]01 AHE o]% (migration)S 2%7A4]
SAF S| A mof 74| A8 T

oL X]Eﬂ] Qlo] AHIE ARle=O w7
737k (percutaneous transhepatic route) Fi= 74t
(peroral route)2} 22 F 71X AR&E e 4 Q=g

ol Bxh) A A, ) 9], S afaka o,

53}
DR 5 WO

/\ 2 o
A A mE e 5 Yle

—

1

=] =44
7<‘|‘ =
=44 5%

OO
T=T

$HE 55 53 FUHOR efsiol Astolof Tic
2, 38 297} stumpelH Wel ojxl AR
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Saad AL, Boe Bz old 494
Bgslele] Aolo] B7Rs3 49, e So] A1
A3 gado] s Aol AT AHE ARl
g9 % 9l Wi Slok wWise] Aeph YR wa
20| A3 474 Fol olete A9, Hold SRl
ofs) A3t ekl W e 2ol 9ke ASol Al
A RS Bat AHE ARIES Al 5 9l
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1. Han K, Song HY, Kim JH, et al. Afferent loop syndrome:
treatment by means of the placement of dual stents.
AJR 2012;199:W761-W766.

2. Gwon DI. Percutaneous transhepatic placement of
covered, self-expandable nitinol stent for the relief of
afferent loop syndrome: report of two cases. J Vasc
Interv Radiol 2007;18:157-163.

3. Yoshida H, Mamada Y, Taniai N, et al. Percutaneous
transhepatic insertion of metal stents with a double-
pigtail catheter in afferent loop obstruction following
distal gastrectomy. Hepatogastroenterology
2005;52:680-682.

4. Caldicott DG, Ziprin P, Morgan R. Transhepatic insertion
of a metallic stent for the relief of malignant afferent loop
obstruction. Cardiovasc Intervent Radiol 2000;23:138-
140.
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Fig. 1, CT scans show dilation of the afferent bowel loop due to recurrent tumor, causing severe distension of the gallbladder and diffuse
dilatation of biliary ducts, (A, afferent loop; B, common bile duct; G, gallbladder)

Fig, 2. Barium study performed before procedure shows segmental stricture (arrow) of the afferent bowel loop about 5 cm proximal to the
Roux—en—Y anastomotic site, (EJ, esophagojejunostomy; AL, afferent loop; EL, efferent loop)

Fig, 3. Coil catheter was passed through the afferent loop via peroral route and dual graft stent was inserted into the obstructed area,
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Interventional management of malignant esophagorespiratory fistula

o ZAlcho] OHA A
Esophagorespiratory fistula, esophageal stent TH AEE A} oF dem F719] H|da} Tt
insertion ol FHHZ o] TAE|lon o]F 7|3 &7}
Hxdol= ZAkel T Alwete] dAdAo] et
o=y (Fig. 1).
T6A] / A} A2 QoA 2FA7E 718 2715 J2d9
AP FE0 R FEELOH EF 7| TR 47| HA| =
0 QIAFA 7 LA T (Fig. 2).

Ty o]ejo] 53 7[A Aol gld A=

A As] AR dstteto = Al WA oA o A|lSHiH 2l X =
ZHAL olbkSe Holk Z1|7} oJAlR|o] Ylsteitt 0.035 inch guide wire (Terumo, Tokyo, Japan)=
= 5 AFEHESEYG A otdel gidtol  ol&sto] A= F2be] A= F9E SR ¥ 5Fr Cobra
! % AL zo] Qo] CT  catheter (Cook, Bloomington, IN, USA)E o]&5}o]
Yol HPAZAFoR AT A2 dHAE 53}0:1 F2F 2} FEo
;ﬂ‘%—c-—]%‘:}. AAE glsklet (Fig. 3). 1§ mjFof WA
27 & A= 713, 7H A dsketsto]l AdidE HIEHA S HE ARt PR BARE &
=odoll A 0.035—inch long stiff wire (Amplatz, Boston Scientific,
o} I A rolo] HAA]o] oAlE|Qitt Natick, MA, USA)CE wireE A & 18mm x Tcm
o] Alge Ax XYHAR AETZV|FE AT retrieval covered stent (S & G biotech, Seoul, Korea)&
Hlon, WAHS &3 2RHES AAsH sigley Ak, 2'HE A AF A Ak

WAIe] RS Hsto] QA ARsk STt 2GRS A 3 ot UE 2GR Qle] 3]
]

gk ekt Hrpt oele] d5Y F 4w 2FHAE A
o XICHH A SR, AE g Holz| oFgrom {2k
A% 5 57| 5 (esophagorespiratory fistula) IAERS (Fig. 4), o]F A= HEohE S glo]

Qubale] 437 Fs A,
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. Shin JH, Song HY, Ko GY, Lim JO, Yoon HK, Sung KB.
Esophagorespiratory fistula: long-term results of
palliative treatment with covered expandable metallic
stents in 61 patients. Radiology 2004;232:252-259

2. Murthy S, Gonzalez-Stawinski GV, Rozas MS, Gildea TR,

Dumot JA. Palliation of malignant aerodigestive fistulae
with self-expanding metallic stents. Dis Esophagus
2007;20:386-389.

3. Song HY, Do YS, Han YM, et al. Covered, expandable

esophageal metallic stent tubes: experience in 119
patients. Radiology 1994;193:689-695

4. Kim ES, Jeon SW, Park SY, et al. Comparison of double-

layered and covered Niti-S stents for palliation of
malignant dysphagia. J Gastroenterol Hepatol
2009;24:114-119

5. Katsanos K, Sabharwal T, Adam A. Stenting of the

upper gastrointestinal tract: current status. Cardiovasc
Intervent Radiol. 2010;33:690-705

167



LrystolEjsiMeAtolstslX| 215

—

Fig. 1.
Fig. 2.

Fig. 3.
Fig. 4.
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An Axial enhancement CT image shows suspicious communication (white arrow) between the esophagus and subcarinal lymph
node,

Barium esophagogram obtained before stent placement reveals esophagorespiratory fistula; white arrow: necrotic lymph node;
arrow tip: the right lower lobar bronchus,

Esophagogram obtained before stent placement shows a severe stenosis and fistula in the mid esophagus,

Barium radiograph of esophagus obtained 7 days after stent placement shows that esophagorespiratory fistula was sealed and
stent was patent,
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Removal of tube foreign body from the pleural space

o &g
804 / A}
OUMAA
SH= A4 S (TB pleurisy) T 2ol A EA|

2 et F40 fAaR AZbsto] wjdws
AAs & ZH2 catheterd] Y7} Fapt ¢tog
FAE R E HolA WA H FHE
FHxGAZ AZE|ict,
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Foreign body in pleural space

oenAT
Fluoroscopy©llA] 22 catheter”} = F974uoll

BT 912,

oAlEUY U M=
ojdol Fu 7HEIE 7 AY=EAY puncture
site 2 0,016" microwire?He AF¢lste] &7 85 Fr

71EE ¢te g EMA7IZ coaxial technique &

ARE310] 3mm balloon & 24l catheter loop 9FO.2
AFQIske] balloon & inflation AJAHA] catheter &
capture 5] A|AsFIL kI, SFARE 3mm balloon
= Adsk AlAs AL AlEsteiE wl, 3mm balloon o
o} AA|ek= gvte g 2% 85 Fr catheter 7f
T doer gy ozt A A oA
EPA Q1 YA 2] A% 5Fr catheter 7} o]&5}]
3mm balloon & ©]-87F WS T o AR glSiTt
24 3mm balloon & A|ASH &, 0,016 microwire &
w2t 9Fr sheath & A% ¥, o] sheathe] WF-<}
microwire 2] @52 snare & 41¢Iste] 2%l 8 5Fr
catheter & capture 5}it} 9Fr sheath ] U5 snare
of oJsfl capture H &%l 8.5Fr catheter & 2]
agsto] A9z AASIAE, 1 5 28 FEPdel =&
8.5 Fr 7HE & Alsteict,

o=t
Fap AeE AL BE 71F §5 55 59
& ] ARYR Al & S S S6HA] o

3 =
7HIE7E ofmdt ol f2EAl RelE Ae, 95 A
2y, 7HE7E 832 encirclement = 745, vagus
nerve®] irritation © 2 gAH= ¢-E% Ao
T3 foreign body Y1 &= OfRIAT QA<
A7} &3t o] A|ASH| Y84l thoracotomy,

video—assisted thoracoscopy, direct pleuroscopy,
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Fig, 1, cutting catheter in right pleural space
Fig. 2, microwire in cutting catheter

Fig. 3. migration of cutting catheter due to 3 mm
balloon
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Fig, 4, cutting catheter was captured by snare coaxial technique with 9Fr sheath,
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