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EX(Intervention for trauma patients)
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General concept and intervention for extremty trauma

Intervention for traumatic abdomind injury
Intervention for traumatic pelvic injury

Aorta and its branches
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General concept and intervention for
extremity trauma

2EHE JEZE(slenl grafl)s AX|ste] 2] =237
EFoll thsto] ufjl i AF e Al 4= A

QAFe] Mo whe SRS oF £ Aot gt

ek, gifEEE A= &4 Blunl injury® Car

accidenl, Fall down, Crushing injury Sofl 23t

D 2013 orsere e aol stz x| X203

A pge
g 4 gt
Penelraling injury+ Slab wound’} tjf&Eo 2
B+ Liver, Small bowel injury”} @0
diaphragm, colon 5] £ 4= Qltt =&E7 4+
o] g Y& W92l Gun Shol Injury 7F A& 4
low ExA 2EE Wyt &2 dF 4 qinh

G| osteol A E APBH £4S

AR

Talrogenic injury+ & IEWA Alez ¥
5o} WAIE 4= glon] PTBD - 2Hshe 7Hew Q)
&4t WA RS o WA S THIE W 7ot oA
ojmf ofe|7}A] o]77|tol| ot QIxg Aot

o] d4 whg % 9tk

m AR of et Theat o) thre] 4 9t

- Head, Neck and Spine
Cranial fraclure, Brain injury, Inlracranial
hemorrahage, Exlracranial hemorrhage
Carolid or Verlebral arlerial injury, Cervical
verlebrae, Spinal cord injury

- Chesl (Thorax), Diaphragm
Lung conlusion or lacera Lion.
Tracheoesophageal laceralion, Diaphragm
Hearl, Thoracic Aorla

— Abdomen
Solid organ (Liver, Spleen, Kidney)



Bowel (Gastroduodenal, Small bowel, Colon)-
Disruplion, Contusion

Abdominal aorla and major branches

Pelvis

Pelvic bone fracture

Laceralion of pelvic organ (bladder, ulerus,
reclum)

Exiremily Dislocalion, Fraclure, Ampulalion,

Transseclion of vessel

Ha 4ol AL AL thiy S4B
oAt QIEMAAZOIY CTHYS gIote] BHE
S714 T 7ML A 4ol 9 4 9le
DR RE RolA Aol ATl o FAL A
o A% Ba7|7h ez o] THE 2E 1} 5
EAY HET SAYe] WA YES FH- 3
o] Fasith WAMG B} o 5A B3] HRAZE
WA 49 A9 BFuhI o AP A vt
A 4 glo] T 708 agit

224 GBI AL PR ol U2 & 2% A
Bsol we QA4 A RACNE Ao 4 9l
o oleat AN SIHF S FESFAG SFA
RUGAL eF 30%0l 4 Lrehbr = Sk, Fe) 3%
b ARLF, AHF TEla R g o
wheh ofahE 7] = o] #7129 2WL 90 4 9)
o RS AHES F9 AN e F A8S
A 4= Gdom AL 1% Fu BT AXR o
A EAOR ARG HEH T S T

514
AgolA] 2 AWt Berge BoEhe Kol
L AR £44 Hilo] ol YPRYR A%
B9 QUEHA &) 884 Atk 233 A
R 7Y 4ol G AL, BEY A9 4%

@ Extremity Trauma

ARl Qe EH- B E] S0l AIE] ol
AA| B4 9] oF 70%F AHA G}, AR S48 =
AR R 2] g ARl
SO YA 3 Aollof ddojr), ARAS] A= =
AEAY o5 e AP 904
¥ wW7E ol 22l
oJgto] dito] A HHA &44S AU (stretch
injury) B (contusion)
o] Mds dov|al dHs

1 4 et @

filo
ol
2
2,
ek,
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i)
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ol
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ek
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X

(irreversible damage)s ¥7| W&o EHA s AA|
AdE sol=t Y4S T2 A RE dupt 8
o A% A wE skt WS- 583ttt

Tl B 9= A= WA FE(splint) & Al

PohAL HE&(reduction}& Aeta AHsH 7

ol

Apok S WEEA] kiAol Tjst o sHA AL A8
B

Sfofof ke, APAol A Thea 2e Aol Qi

=i

FUEAL S MM oS o ATt

O] &S A &

hemorrhage), WHHE £(pulse deficit), &4
(audible bruit) <= H (thrill), theFe] HAHH &
Z(large amount, expanding hematoma), A4
3] (extremity ischemia) & Eol+= 7 -9-0|t},

2) Soft sign : I} &L FA R e AF Y
#Ao] 9= HAL-(adjacent nerve injury), ¢+ 3
o] Z(stable hematoma), AEYo|u AZ3st &
o] FAo] T “A$-(history of hypotension
or bleeding), @3} 13 F919] T (adjacent
fracture) 1|1l delayed or decreased capillary
refill?} FH $1E AHR22] 9] =Afo] FHIE ] Q=

B9 BEALol TiEE AALE AlRslof et
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@ Ankle Brachial Index (ABI)

BEeAol QAHE 49 ARACE WAL 4 9

el
)

WO 2 Ankle Brachial IndexE A|AISkaL Qitt,

= 0.9°]3te] ALt hard
signo] Sli= A= @Y e AFAste] &4

olok gt} ABIZF0.9¢]
Ao fAHE Afe BAFA RE AR s
&34 9] Posterior dislocation®|t+ high velocity
gunshot wound”} 3= A9+ Y =2 &)
a3},

ALA A O Et 40 TS A =7
el ogtth 1) T4 Aoy Foll o3t &4 ®
o] Zdol ot kel B (laceration) =
d(Rupture)’t dold 4= Qlrk, Zojuk HUFof o3t
&9 §3ho) He= g

i e

“

)

FUEALS Qo fo] 46-62%% TS ), 14
o FUE WEARE Gt Akt §3L YA 5
W SAmY ofUeh FHY 2] WE A4
sla7b = S 2) 4k old ZEKo] sl @
A ol ZAE ok B AHAe &

MR
oz

I o] HdS doA dissectiono|d HMS
71aL @A Al ek AR 2] - 91l vl
stof o] iRz o] AL YR FHEAL {

XA o A subclavina arteryZb 27 01 #EAS
U= A7 goy clavicular fracture &
scapulothoracic dislocation®]] &3l = £AMS Whe=
t}. Proximal humerus fracture, anterior shoulder
dislocation, open elbow dislocation®] L}
supracondylar humeral fracture=
brachial artery® &A%

o) A= anterior disglocation of femoral head®] 23}

axillary or
Wol B4 4 gtk 5

o] common femoral artery”l, fracture of the

distal femur, posterior dislocation of knee joint,

20131 i 1 4 M1 4013121 X| H20E

displaced Llibial plateau fraclures®] 2|3t} &

Aol tfste] 3 H oo HARE 255 H(poplileal
arlery)&= Wo] &AS o E3| poslerior
dislocalion®] - 23~43% A £4-& =t} A4
ol ArE o] A R R Y Z&H(collaleral
circulation)o] A9 ¢l7] ol AbAle] el &b
HMo] WG AL A7 o)A AHuEHA| HWH 1A
o) Aehgo] 86% ol Sk, e W (Libial

&40 A9 MAEHE o] 83 MAERE ARE T 4

o1} tibia®t fibulad EFZFd(complex

fracture) Aol FH A ARz o] EAfo] FHbEof
A

(Anglography)

el BB BE AR SlA
S G ECIRERE LR TR LSS
£ Zoksto] 49 M Yato] B e
4 QLS sjolof gy, WakiAbo] olalEl Rejol A
= antleroposlerior view, laleral view, oblique
view?} WEEA] E3FS}ofof il
(High flow arleriovenous fislula) &} 72 W@o|L}

B §2S F VA oA

EN =

early rapid

image®t 7 delayed imageS E§3to] BEEA]

sequenlial imagesE ojof gt AR FHakEA)
of tigt E# 2w 5HA 242 W d
(inlimal tear), @WAH 42 AZ SN I
o 294 &, 7HSH R ST 5o 2 5
Atk

S AESES HEHNAY E-IAY W &4
< AAbsbH ek 93 (intimal flap) AHA7F 525 0
Holgls e 2ZHthin strip)olyt W& (globule)®
For Hol7|& ghrt, 3l 9 4 (Luminal

narrowing)w WA 9] 7ol fled EaAl

2 H<E & (inlramural hemaloma), 2J50fA4 2



oA HORE HY 4 ‘”E} Y e
L YoreAr ) FLEo] o391t smoolh concenlric
narrowing 2.2 HoJuj 53| Aholof|A] o]H3 H9-E

Bol ¥ 4 gtk WHOE Mol Aol ooy B
o] QR WL AL SRR o] GFolut gt o
ot gt GO % AY S e, B S

HAE 2d4AAE Fasty

o QIE{HIM Al
(Interventional Procedure)
AR ] Fapel Tjstold & el ds] fa
7F 84tE A7 ged AR M) &
HE T2 E Aes o83t ARl Alee] STt
sl Sk, M A &2 nonessenlial vascular
lerritory ollA9] EEA] F= A=A RE 20| £
common femoral artlery, superficial femoral
arleryY poplileal arlery, subclavian arlery,
brachial arlery ¢} proximal deep femoral arlery
Hoof Ruplure, Perforalion 52 £40] Qe 3%
L ALSS 3T 2 gith web 3R So

A
T
I =) -
27 7o) §ol3 B9l 524 ARG SHHOR
&

A7) A SR AFSAY a4
o olehe A9t AHEL AdE TEIEE o] g3}

of =& ot/ Hrh FTole Rk AAEA Al
%A limb salvage rale®] Z718tal g o] Zof H
A pas tiAste] AT A97F WolAlal it
HES HAe+E= F2 flow limiling disseclionA]®]
AF8-31 balloon expanding slenlE rigiddhs AR
749 9 o] &4 o] self expanding

slenliZ AMgstojof gl A”E JfZEL 2 Pyt

oA FHUF UL FHFH R 9 HH,E .

1>

o

anliplatelel agenl &
e A7t Wl AHELY T

thrombolic occlusion, in—slenl slenosis, slentl

fraclure 5] YAsto] AYA|wo] B AT 4= 9lo] A&
Q1 ko] Hasirt,

7HE S 33 5 MAee I &40 F30
iAo whepa] AMAEA T AL A E e, At
HEE &2 4 &2 85~100%% KilEal

=
QE oA EE MAAYR Tropx] WA O] FHEIE
LI grofof sh=t] o) SRS FI Ao g7
2 QIgk 2L vy HAolrt, MAEH L S
Hho. RO} SlEEE HokT UAHO R S fik
ot =4S AREsh 7 de] 2ol o] AEA
H(gelfoam particle)o]th, TLefut A2kgk 9129 i
o] &gt A AFE WA flstolA = G

AEZQ MAAY PVA parlicle T+ glue (n-bulyl

cyanoacrylale)E AME-3H7| = obc}, ESH AEoE B¢
ol ML AlRYsk] sz mIA ]EJ&% AHg-5to]

e/

a
A5l ot o] e 9§ Buk opet Gt
AUGE S 20T UsHA gk He MAE e

g WASHEY E8o] Hrh, Tey v EPE B
a7 o8¢

TxEwo|A 2L HARN A EZ 0]

2--0 1 &

Radioulnar arlerytt Llibio peroneal arlery®l
2o 3 Y Bl TR ZR e 2t
27k 94" 5 QolH MABAL o] Gato] Ay
7

oltt, cLelu A 9] A4S T

Bloodless surgical field & %7\1/\] 7] = X—éﬁ] AH&-

6’1-/\ Oh;]-
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Intervention for traumatic
abdominal injury

HE
sYMECHstmH Y Fatolstat
1. Introduction Aelel wdel we g ofh A ol e
A Zrelar shatel 20% FHYF s Berger  7H S

FH = ol 2A Hu 11 F 20%2] S

U ARSI AAI A Bede] TP F s A7]e) TereiAba
=

A} AR 7
7h wedu g sfet. oo SRR IR

e s 1A} B},

o H

o) e, EN
o MY SAdeR
DPA/DPL (Diagnostic peritoneal aspiration/
Lavage) W FAST (Focused abdominal sonography

SRS

;aoﬂ "4151’ 5;‘(]% fﬂ'é‘]- =

A

for trauma)® W=7 abdominal injury
skl #agke] e
X-ray4 CTSY HA HAE
A= Fol gloy AARE 7t

-

e

o]
HH9] systemo|tt

A molA 7 F83%F HL organ
injuryt} osleoligamenl injury 2] managemenl}®th
w2 FojshA Qb AT Zlojth @ttt qhd
< 3A| venous hemoslasis®™ %83FX 9t ar Lerial
hemoslasis7t B% Fa3d, IRt} 229 10%
Ao Al aclive arlerial bleeding®] il
persislenl hypolension®] &= #A}= Edlof et
57~T75% 7FA] aclive arlerial bleeding©] Uthal K
ASE =
HemoslasisE 427]&= $H-2 a4 §F 7HA =

pelvic volumeS #4A|#A lamponade effectE 5
Sz I Fatol oigh A el 2 B o] qitk,
Pelvic volume& #aAl7] & W= exlernal
slabilizalion® £t invasive?t WHOZ pelvic
packing©] {1t}
Exlernal slabilizalion ¥ €&+ sheel
AlZIAY (Fig.

KA

wrappingS = pelvic volumes
1, SI joinlE approximalionA|7]+= C-damp (Fig,
2) ¥ external fixator (Fig. 3)& ¢85}t displaced

bones 930] cancellous bone & 25 2] bleeding

(e]

9Fal joinl reduclion E3}4] pelvic volumes

Korean Society o Interventional Radiology



A A2AAA pressure’l ¥ venous bleeding®
small arlerial bleeding2 %+ Zlojtt, 3FA|TH
aclive arlerial bleeding= & A= £k, Whilo|
u}2} pinning E+ fixaliondk= 59 9] nerve injury
1} infeclion®] WAYE 4= i},

Pelvic packing< pre—periloneal packing W<
o] &3t (Fig. 4), periloneums EH3} A QL
symphysis pubis °F7F &S =2 6~8cm small skin
incision % skin¥} periloneum AF]& spongett #
gko| A pelvic
o] t}. Exlernal

22 packingd}9 pelvic cavily
i
slabilizalion¥ Z°] venous bleeding™ small

arlerial bleeding& 744 Al 4= k. o] B A

volumed T oA 7]E

aclive arlerial bleeding= %<2 4 §11!, incision
782 2 infeclion &% 753k, AR pelvic
cavily 48 & Edol wat o] F7H51o

abdominal comparlmenl syndrome (ACS) &2
complicalion®] WA 4= 9Jom True pelvis ©]9]
F59] pleeding conlrol & 4= §ltt,

o) 2-Al 22E 7tehe WYl surgical
liga Lion¥} embolizalion®] it}

Surgical exploralion and ligalion< incision A}
A2 lamponade effeclE ol 238 massive
bleeding &%& 4
field o &3t arlery A2 ]8T pelvic vessels
HZ3E anaslomosis® 13l 30| "oz, 94X
open surgery®|E2 infeclion WA 7FsA o] U=
T oE ol vlsf ook 4] vk, o]y Et o] f =
dA abdominal injury”’l REA &L pelvic
Zdf-oli= Wez7 ole AL AllshA] g

o}, I Yjote R Laparolomy’} F2 20]&=4|,

Qou E2 9L operalion

{rauma?]

hollow viscus injury® I oJut inlraabdominal
hemoslasis W ACSAl®] decompression B2 o7
o] &3tt}t, A pevic hemorrhagedt Q= 2Hxloll 4
Tis 0 = Z; o] §ahA] gt

ol 2] 8 © 2 Perculaneous lransarterial
embolizalion Wiel i3l 7|&apxtH, of2 Wy o=
= % conlrol® 4 Qi&=

85%~100%2] d¥&

aclive arlerial bleeding<

% hemoslasis 427 4 Q=

20134 T 3101 Efu NI Ato| 8151 K| H205E

Wigoju, b2 WollA sRhE 4= 9= infeclions
9] complication2 A2 HWAsHA] A=t}
organ® ischemia WA 7FsAolut

hazard S°] BAFL R 18E 4 o} AAFL

Pelvic
radialion
2 complicalion ¥A 7FsAd 2
risk/benefitE WA oL wo = SHHs}
w2 WZHEY, A 7R = aclive arlerial
bleeding < 714 &AsH control & 4 U+
modalily® =1 vt ey AA
embolizalion®] &J%t complicalion®t} ¢ & &A4|

o] =t o= FolA whAl A5l = gt

El
fol
H
Y
=

Z o
& O

o HU

4. Angiographic embolization2| %4
Wol A T2 89 o

embolizaliond ¥ttE 712 ¢l3l, inlroducer,
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Fig. 1. Sheet wrapping. A longitudinally folded bed sheet wrapped circumferentially around the pelvis, placed between the
iliac crests and greater trochanters, and secured anteriorly by clamping. (White et al. / Injury 2009:40:102:3-10230)

Fig. 2. C—clamp. Two pins, which are connected to a C—shaped external fixator push directly on the dorsalilium at the level
of the sacroiliac joint. Mechanical stability is obtained in the fracture or dislocation of the dorsal pevis by tightening
the two parts of the clamp. (Rommens et al./ Eur J Trauma Emerg Surg 2010; 36: 91-99)

Fig. 3. Anteriorinferior pdvic external fixator. Two pins are drilled from the anterior inferior iliac spine towards the

posterior inferior iliac spine and connected with a simple external fixtor frame (Rommens et al./ Eur J Trauma
Emerg Surg 2010; 36: 91-99)
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Fig|4A Fig. 4B

Fig. 4a. Preperitoneal pelvic packing is performed through a 6—8cm midline incision made from the pubic symphysis
cephalad, with division of the midline fascia. (White et al./ Injury 2009;40:1023-1030)

Fig. 4b. Three standard surgical laparotomy pads are placed on each side of the bladder, deep within the preperitoneal
space. (White et al./ Injury 2009;4 0:1023-10 30)

Fig, 4c. A photograph shows 8cm suprapubic vertical incision is made for pelvic packing, (Suzuki et al./ Injury 2009;40:34 3—
353)

Fig. 4d. Radiograph of pelvic after preperiton eal pelvic packing. (White et al./ Injury 2009; 40:1023-1030)

20131 i 1 4 M1 4013121 X| H20E



i

o

Hig

Hig

Fi
i

—

£.
g
Fig

o

g. da, A CT image shows extravasation of contrast media posterior to Lt. sacroiliac joint,

. 5b. Harly arterial phase of Lt internal iliac arteriographic image shows active extravasation (white arrow) on a branch
of Lit. superior gluteal artery.

. 5¢. Late arterial phase image of Lt. internal iliac arteriography shows multifocal petechial hemorrhages (white arrows)
on a territory of Lt. gluteal arteries.

. 5d. A radiograph shows superselective embolization (white arrow) of active arterial bleeding focus with histoacryl.
. 0e, Aradiograph shows non—selective embolization of superior and inferior gluteal artery with gelfoam,

. 5t A C1' image obtained 1 week after angiographic embolization shows glue—cast (white arrow) on superselective
embolized focus with no evidence of active arterial bleeding,
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Intervention for traumatic pelvic injury

Su AR Wests 9A4skRe] A9 A EAol:
Z£¥ 9| 7o) wof et Aekd} A&gr X727t )
$- Fasir}, oju] EREAASIGSEYG(CT)o] RHS}H
wof Heket Aeke e 4 7 Hlen &4 A
wob A AEHA Ala St lifesaving
procedure® REFFIL Gt} @4fol ogh £AFA] BR
o] A% A FArI7E gow v, 1k Al 9

AR T RIEZE W T ST of e E4ke) <
Fol @ AA H=d mFAL Foll 2% blunt
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s FollA SFANA At E@xb e bt
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3hol W ARE YA ed AR BRS¢ 52
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&4 %(Overwhelming
postsplenectomy sepsis, abscess)2 L& = 7]
W&o 28R 9%t hemodynamic unstable HA}of
=2 - BAAQL A mHH ojth v o)
A = A8 A CT scang A7 =i

subcapsular hemorrhage, intraparenchymal

A A

hematoma, laceration, fragmentation ¥+

autosplenectomy S°] Ho|H HATd 4 glor
accessory spleen®|W normal cleft5i &&=4 4
o] o] Hasir},

Hemo peritoneum< & spleen® rupture%t
BHRIE| A9 capsular tear 7} §lo]® WA 4= 9lom
perisplenic clote] B W= sentinel clote]2}k 3hod
visceral injurygs 2J4l3to] of gt} Spleen injury®l

tf3t AAST dassification th21} Zch (F 1

Pavye) =
H A &S &8

919k Helo) wet selective
embolization® A|85}%] Il main splenic artery
oA A= Ast=dl Al otdl ©]8t 9] definite
bleeding focusZt &¥H H 9ol = selective

embolizationg AP s7|= Tt Active bleeding
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Spleen injury scale (1994 revision)

Grade* Injury type Description of injury
| Hematoma Subcapsular, <10% surface area
Laceration Capsulartear, <1cm
parenchymal depth
Il Hematoma Subcapsular, 10%-50% surface area:;
intraparenchymal, <6 cm in diameter
Laceration Capsular tear, 1-3cm parenchymal depth that does not
involve a trabecular vessel
1l Hematoma Subcapsular, >50% surface area or expanding; ruptured
subcapsular or parecymal hematoma; intraparenchymal
hematoma > 5 cm or expanding
Laceration >3 cm parenchymal depth or involving trabecular vessels
v Laceration Laceration involving segmental or hilar vessels producing
major devascularization (>25% of spleen)
\% Laceration Completely shattered spleen
Vascular Hilar vascular injury with devascularizes spleen

focus”t §1©] vascular disruption®| intra-
parenchymal extravasation®] + 74$-9l+= main
splenic artery¥-& A5t HIFEL S oA A
YadE 7= vt M

=3 &3k (dorsal pancreatic artery, left gas—

ol F ol E gL FR

4

troepiploic artery and left gastric artery)oll 23
1 715S 4A1E 4 k. Gelfoam? Uwbzlo 2 o
o] AR&-SFA|TE 7 9-of wEfA= NBCAY coild ©]&
o4 Qlem 2t
graft’} proximal splenic artery injury3Fx}of A
splenic flows savedhs A®HO = S8 9},
HPA A 0] 7 &3 3852 S92 9.5%) 07
=)

=
1 9o = splenic abscess(3%) 7} WAIE == it}

E9] small diameterE 2+ stent

2. Liver

Blunt trauma$kz}o| A 7F £AFS- H|ZhAtof] o]o]
R B8 g7l
Aolt}, 7 £4e HF, A FEU| o5 ghurow

st PAshe ol A 955 g ¢

Lol XUk Aol o= X W

2 liver dome? £4& 7P 29 di7f Couinaud
segment VI, VII, VIITo| @AYgct, Liver injury®]

o =YA £Ae] Fe Abolstolu] Eutel
splenic injury (45%), rib fracture(33%), pancreatic
injury s SHEE dE WA stoioF gtk Liver
injuryt= HIRT SARSHAl AASTOl 9] 6 AR L
v v gk GE 2

A T vz }Xl =
Ak EHlE =) o] B9 plunt injuryol <8
dol A Estet, 7t ’B}% blunt traumao] & o=
penetrating injury ol 2J%F 471 9lovf ol A

o ZE A& T WA

7hA o)A T A7l

4
T
4
T

rh F

iatrogenic injury® A$T=
otk Grade I~TIT9 7%
hemodynamically stabledtt}™ UHbx o2

1 RE7E F7ekA

NOM(non-operative management)S A8 s}x| 9k
Grade IV-V9| Zf-olli= 29| Aol whet 2=y
& AA3oF 3t | active bleeding focusZ} Holth

W SAo R el o] dshal e e Al
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Liver injury scale (1994 revision)

Grade* Type of Injury Description of injury
| Hematoma Subcapsular, <10% surface area
Laceration Capsulartear, <1cm
parenchymal depth
Il Hematoma Subcapsular, 10% to 50% surface area:
intraparenchymal <10 cm in diameter
Laceration Capsular tear 1-3 parenchymal depth, <10 cm in length
Il Hematoma Subcapsular, >50% surface area of ruptured subcapsular or
parenchymal hematoma; intraparenchymal hematoma > 10
cm or expanding
Laceration >3 cm parenchymal depth
1% Laceration Parenchymal disruption involving 25% to 75% hepatic lobe
or 1-3 Couinaud's segments
V Laceration Parenchymal disruption involving >75% of hepatic lobe or >3
Couinaud’'s segments within a single lobe
Vascular Juxtahepatic venous injuries; ie, retrohepatic vena
cava/central major hepatic veins
VI Vascular Hepaticavulsion

ggstojor kel CT angiography ®+ abdomen CT
oA 2JA 9 +=, FHT hemoperitoneum,
6cm o] 4 9]

laceration, 3 segmento] 4 9

laceration, porta hepatis® Eg9F &4 hepatic
artery pseudoaneurysm, sentinel clot sign%°] &
17 S0l e A7 FE-Fo] ", Active
bleeding®] BFI=H A A|Glo] MHEL Al3s}ojof
bloody vicious cycleol WA 3kx}7L L@ WA= Z
< A 5 QU ST uR A 2 gelfoam,
coil5E ©]-838} 9 selective embolization A&
4= 9) o 790 e} tissue adhesive$l NBCAZ 9]
L34 U} hepatic artery injuryollAl stent graftE
o] &3t A RE & 4= 9t} Proper hepatic artery

MASA Y multiple site®] embolization2 A|3Y

il

of

1= 7 $-oll= hepatic necrosiss 2] complication©]
e 5= AR ER7F unstabledtobd ek A3}
ojof 3l 0]3. phrenic artery U gastric artery 5=

013 Ol 5tol Eftl M Afo| &t5| K| MI205

E5 collateral flowsS EeIstH FHES =28 4

k.

s
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. Kidney
&AL 7 blunt injurytl penetrating
injuryol 93] WY E£3] stab wound® H-%
70%014 A major injuryo] 22 QIE| A A& o]
Zasiel, AASTO] 23t injury severitys theaF 2
thGE D

A

Grade V& A% +<&
80~90% M4 AM#3HA Hrk, Z1Eu Grade T~V
ephrectomy &] H]£&9°] 10%0]5F=24 2IH

= Heer] 77 2go] "rkal g A
Ak, A& AL end artery$] AEH
H2ol9] infarctions IE 4= Q7]
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(# 3

Grade® Type of injury Description of injury
I Contusion Microscopic or gross hematuria, urologic studies normal
Hematoma Subcapsular, nonexpanding without parenchymal laceration
Il Hematoma Nonexpanding perirenal hematoma confirmed to renal
retroperitoneum
Laceration <1.0 cm parenchymal depth of renal cortex without urinary
extravagation
I Laceration <1.0 cm parenchymal depth of renal cortex without collecting
system rupfure or urinary extravagation
Laceration Parenchymal laceration exteding through renal cortex,
v medulla, and collecting system
Vascular Main renal artery or vein injury with contained hemorrhage
V Laceration Completely shattered kidney
Vascular Avulsion of renal hilum which devascularizes kidney

Hube coil, plug, particle, NBCAG2] permanent

embolic material2> A& 3=

Superselective 1= selective embolizations A3
A 5 ol

o
=
unilateral renal sacrifice® 38t 4= it}

et g A A 1 V)

4. Pancreas
Blunt trauma®l] 2|3t

Pancreas Injury Scale

HREApA of 1v5% A=
o WIS HolAur LA 10~30% B
AR old] HAEAL ) AR

4t Ol 8K b= pancreatic duct injury,

contusion, traumatic pancreatitis®] Fe|= vhelrt
Fo. W FHEF LR pseudocyst, abscess, hemorrhage,
acute pancreatitis and fistulaso] YA Hl,
Severedt HEFZI WL 5 F7F A U
amylase®| A5 o= 21 4= glon) CTE oA
pancreatic fracture, %W ¢ renal fascia
thickening, swelling of pancreas, fluid collection
ToR ATd 4 vk, AEEA O R o 2

thGE 4)

s g

o] Z3F 7L pancreatic duct® £A(E U

(® 4)

Grade* Type of Injury Description of Injury

| Hematoma Minor contusion without duct injury
Laceration Superficial laceration without duct injury

Il Hematoma Major contusion without duct injury or tissue loss
Laceration Major laceration without duct injury or tissue loss

Il Laceration Distal transection or parenchymal injury with duct injury

v Laceration Proximal® transection or parenchymal injury involving

ampulla
vV Laceration Massive disruption of pancreatic head
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analomic localion® ## o] Q1o grade I~1I&
NOM(NonOpera live Managemenl)2 2 X &3}x] 1t
1014 9] injuryeld = #&4d AAl&s I
drainage® HoF reconslruclion< Al§ec}, 35

HEEk= 3 S (residual abscess, fistula)ol o34l

o

L

= perculaneous procedureE ©|&3lo] 7T £
St #ole #4171 hemodynamic slabledt A
2t high grade injury AN AZ seleclive
embolizalion®|t} perculaneous drainages< £3F

A mE AsH7] =,

5. Aorta
Blunl trauma®l €3 aorla® £4-2 blunt
traumacl A + HAAR &5 AFgR20o|™ chesl

trauma oA 9F 15~30%° A Lhoracic aorlic

injury(TADE &9rettt, E3F 85%2] $HxtEo] H el
T2ty Ao ApgE 4 Qlo] 7|9 AHES AR
H 83}t TAR= mobiledt aorlic arch®} fix¥
WAy B}

hemorrhage}¥ inlimal laceralion, medial

descending aortam & intlimal

laceralion, complele laceralion, pseudoaneurysm
© = thoFatA vrebubal A& Q] speclrum 2.5 AYZHE

. A& CT angiography® Al&& 4= glow =
& AHE sugE & ATE(G~28%)F
paraplegia(14~19%) 52 &H5E Hol7| wie| =
719 endovascular LrealmenlE 3l Zo] 2438t}
Endovascular Lrealmenl(TEVR)S] 49 71&3 A&
B A9 100% 0|1, oF 4~8% 9] AFYES Ho|il 6%
o|59] $F L Holtl, Proximal and dislal

landing zone®] ¢F 2cm A= ARSI iliac arlery

(# 5)

Abdominal vascular injury scale

Grade” Description of injury

| Non-named superior mesenteric artery or superior mesenteric vein branches
Non-named inferior mesenteric artery or inferior mesenteric vein branches

Phrenic artery or vein
Lumbar artery or vein
Gonadal artery or vein
Ovarian artery or vein

Other non-named small arterial or venous structures requiring ligation
Il Right, left, or common hepatic artery

Splenic artery or vein
Right or left gastric arteries
Gastroduodenal artery

Inferior mesenteric artery, or inferior mesenteric vein, trunk
Primary named branches of messenteric artery (e.g., ileocolic artery) or

messenteric vein

Other names abdominal vessels requiring ligation or repair
Il Superior mesenteric vein, trunk

Renal artery or vein

llliac artery or vein
Hypogastric artery or vein
Vena cava, infrarenal

v Superior mesenteric artery, trunk

Celiac axis proper

Vena cava, suprarenal and infrahepatic

Aorta, infrarenal
V Portal vein

Extraparenchymal hepatic vein

Vena cava, retrohepatic or suprahepatic
Aorta suprarenal, subdiaphragmatic
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CASEO1-10  Aortaandits branches

CASE11-23  Embolotherapy

CASE24-28  Variceal bleeding due to portal hypertention
CASE 29-33  Portosystemic venous shunt

CASE 34—-38  Venous intervention

CASE 39-43  Nonvascular intervention

CASE 44 Miscellaneous



° SHE0] SUE Fo QEuT ol A0, FAl 02
aortic aneurysm, ruptured, thoracic, stent- FHEEWe S3 0.035%149] Glidewire (Terumo
graft Meidcal Corp., Somersen NJ, USA) & ©]&3}of,
head—hunler lype®] 71H|HE LEFE ol 9

o =i A AAT, 22F 1’415“”011 FeE S X7 @
85A] /e A} o Ytz Aol A g FEHOE ol Qx5
Fo Fus} glet %@%A 29RE 9% WAy

° daadA Swo Rz HE 1 5em o)A "ojA gigleon] dfrs
Ao 2o wre yAZo] 91 Tty  HATHOEEEH 10 cm ol HolA &S st
Al 2% Bgo s e ol Az Ak (Fig. 24), 228 $1X3) Q= AHHEE
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=
Q3o URAS =alao] Y W A¥R yIdstd S Archer™ super stiff guidewire (Medtronic, Santa
Rosa, CA, USA)E A Al7]1L, 0|5 %3] 36mm x

@ XICiH 36mm x 167mm Valiant™ thoracic ~€IE 182 E
QISR e R R | (Medtronic, Santa Rosa, CA, USA)E HUAH o,
o] 3 FAlSto| AHIE TefZES AX% Yl s o
© HAlAA AR WHFF s WollA ARt o]F &8
2YFAT Qe FR CTAN YFRoEue 5 FH AL AHE ANEE FWS AAE 5
7He] o ZAo] oF 8emel WSy Ewssl 9jg  22Fre] sheathE XY Al7]AL, Reliant™ balloon 7}
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Fig. 1 A-D.

Pre—enhanced and contrast—
enhanced computed tomography
images show a thoracic aortic
aneurysm with intramural hematoma
(arrow) and a hemothorax in the left
hemithorax, The maximal diameter
was measured about 8cm,
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Fig. 2A. On initial angiogram, origin of the left subcla—
vian artery was more than 1.5 ¢cm proximal to
the aneurysm and celiac artery was more than
10 em distal to the aneurysm.

Fig. 2B. Postimplantation angiography shows a patent
left subclavian artery and exclusion of the
aneurysm without leakage into the sac.

Fig. 3A-B. Follow up contrast—enhanced computed
tomography images show the stent—graft is
well opposed to the aortic wall and
decreased amount of hemothorax in the left

hemithorax,
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Endovascular treatment of chronic aortic dissection; Embolizaton of false lumen and pseudoa-
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Pseudoaneurysm, false lumen, chronic aortic

dissection
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Fig. 1. Coronal (A) CT image shows a large entry tear (Arrow) just below ostium of left renal artery. Axial (B, D) and coronal
(C) CT images obtained at aortic bifurcation levd show pseudoaneurysmal formation (Arrows in B, C) of false lumen
with a small fistula with right common iliac ven (Arrow in D). This pseadoaneurysmal dilatation connected with 1eft
common iliac artery.

Fig. 2. Aortogram (A) in first session shows ViaBahn stent graft (Arrow in A) in right renal artery for chimney technique.
Unfortunately, contralateral limb was collapsed by dense intimal calcification causing by chronic aortic dissection.
We changed our plan to uniiliac EVAR with femoro—femoral bypass and tried more collapse of contralateral limb by
non—compliant balloon, But, final acrtogram (B) in first session shows large type I endoleak at proximal portion of
stent gratt and still visualization of lett iliac artery.
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Fig, 3. Aortogram (A) in second session shows a large amount of packed coil in false lumen, but still endoleak was remained,
Embolization of left common iliac artery (Arrow in B) to prevent endoleak was performed using coil and histoacryl
through transfistular approach (B). Additional occlusion of fistula (C) was performed by placement of ViaBahn stent
graft (Arrow in C) toright common iliac ven,

Fig. 4. Axial (A) CT image obtained 17 days after second session shows complete thrombogenesis (Arrow in A) in pseudoa—
neurysmal formation of false lumen at acrtic bifurcation level. But, coronal (B CT image shows still remained type I
endoleak (Arrowsin B) at proximal portion of stent graft.
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Stent placement of carotid artery stenosis complicated with radiation therapy for head
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Carotid artery stenosis stent placement, radi-

ationtherapy, head and neck tumor
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Fig.1. Axial image of contrast—enhanced CT scan shows significant stenosis 0 50%) of left distal common carotid artery

(arrow) with atherosclerotic plaque.
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Fig.3

! Fig. 4

Fig. 2.

Fig. 3.

Fig. 4.

Axial image of contrast—enhanced CT scan shows significant stenosis of left proximal internal carotid artery (arrow)
with eccentric atherosclerotic plague and occlusion of left external carotid artery (open white arrow).

Left common carotid arteriogram shows more than 60% narrowing of common carotid artery (white arrow) and more
than 50% narrowing of proximal internal carotid artery (arrowhead) at carotid bifurcation area. Occlusion of left
external carotid artery (open arrow) is also noted.

Left common carotid arteriogram shows good patency of vascular stentin carotid artery. Filter Wire EZ (white arrow)
is placed at distal to stenotic portion of left internal carotid artery to protect from embolic infarction.
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Stent assisted mechanical thrombectomy of organized thrombus in patient with
popliteal artery embolism
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Fig. 2

Fig, 1.

MIP image shows occlu—
sion of left superficial
tfemoral artery and
popliteal artery.

g, 2.
Lett tfemoral angiogra—
phy shows embolic

occlusion of popliteal
artery.
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Fig, 3. 5—Fr multi—sideport catheter was placed in the
occluded popliteal artery and a 200,000 unit
urokinase was forcefully injected with use of an
lec syringe during 30 minuites.

Fig. 4. Left femoral angiography after overnight
urokinase infusion therapy shows improvement
of" embolic occlusion of the popliteal artery, but
a small residual embolus was noted in the distal
popliteal artery.

Fig. 5. Embolus was successfully removed with use of
a golitaire stent.

Fig, 6. Completion angiography shows recannalization
of the occluded left popliteal artery without
residual embolus,

Fig. 7. Photograph shows organized thrombus cap—
tured in the struts of stent.
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CASE 6

A& o3zmh HMYON stent-grafts EU M2 U LS

gon-

20
StR[Q ZA ZOH WA H4 . t’ﬂxmstE; Mot L2

|

Acute thrombotic occlusion of limb artery after Recanalization of popliteal artery with
stent-graft insertion : treated with UK thrombolysis.

o ZActof

LE PTA, stent, occlusion, UK thrombolysis,

SFA, popA.

ot
50 A1/ Ak

Atherosclerosis of arteries of extremities with

rest pain

CTAY & ¢ 5 59 (Superficial Femoral
Artery, SFA)S] £7HEE, H4 S5 W(posterior tib—
ial arlery)® T-IH7FA] H7l IEE G o,

A 5 OS5 - oBER 5150 A = B
B, Fususe] gEuEe gas nen

(Fig 1.

201343 T 501 {8 M Ato| 8H3| X| H205

5F Davis catheter(Cook, Bloomington, TN)%}
V18 guide Wire(Boston Scientific, Natick, MA)Z
ol getol HATEUES MeFHL, OLF 5/200mm
balloon o143to] ©3Fu 7} FeciE Fulel £

o}
Holw(Fig 2¢), &%
(popliteal artery)‘)ﬂ*ﬂ:‘f o] #EE A tHFig 2d).
olof &olFMeo= 5/150mm Viabahn slenl—
grafl(Gore, Flagslaff, AZ)S Ast¥ 1L, & fE
5 @ o = 6/200mm Zilver stent(Cook,
Bloomington, IN)& 4¢st ¥, o]F d2 dzlo
A= A s ARt AdUE FAESF
WS 2.5/150mm FAE o]-&ste] SR AL, ThA
] HEEFHE A 0|9 2.5/150mm FA
= o] &3ato] A ST AT E W 9
= ek Elrl #EE o] (Fig 2e) 3/80mm Maris
deep stent(MEDTRONIC INVATEC)E 3ttt
o] % AlFSE Y wol A &2 tElsH o4 ¥ 7t
A Yt RS FEI T (Fig. 2f,g).
_E'_.

H 95 9FFAY Aol B 545

J

=z



B B

grol 9-2 =59 & X5}l 6F shealh® AXe
$ sheathZ &3l A3 2P wolA -5 &2
Hed 9ol HAEEsW LHAR7A w7 o
Al & E o] (Fig 3a,b,0),
catheter(Cook, Bloomington, IN)& 4Fd3le] o]&

ol A4 UK thrombolysis(1,200,000 unit)E A8}
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it
o,

term patency
A%k A mro]

2 X4 Viabahn slenl—grafle] &AL A7|7F 2%t
Arof A Tmm size stent-graftE A W 4
W 82%7HA] A&l FAH= A& Felstaieh
=2 Am} Had Ao, Asks v
Ao AAe JEeadsY 2347 Viabahn stent—
graftZto] 2foj7} gli= A o= deA Qich

wZ¥|+ Viabahn stent-grafts ©]-&3to] giEL
5ol HHE sfdstl o, RAEA GAH4EH
o] A7)l o]ggt ZA& UK thrombolysis® 2] =3t
g2, CT angiographys & v|m3)| X237 FAEA
o giglo] PlEus o] £E WAlY olon meld
Alegol ol gh S & AASHA] Z3h oF4]&-0]
oy A AE GH8dler AFdew AA
o)t

[
L
o
o
N

(i ¢°

1. Wright LB, Matchett WJ, Cruz CP et al. Popliteal
Artery Disease: Diagnosis and Treatment;
RadioGraphics 2004; 24:467-479.

2. Saxon RR, Coffman JM, Gooding JM, Ponec DJ.
Long-term patency and clinical outcome of the
Viabahn stent-graft for femoropopliteal artery
obstructions. J Vasc Interv Radiol. 2007;18(11):
1341-1349.

3. Kedora J, Hohmann S, Garrett W, Munschaur C,
Theune B, Gable D. Randomized comparison of per-
cutaneous Viabahn stent grafts vs prosthetic
femoral-popliteal bypass in the treatment of superfi-
cial femoral arterial occlusive disease. J Vasc Surg.
2007;45(1):10-16.
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Fig. 2B

B
|
|

Fig, 1A, MIP image from CT Angiography show occlusion from right mid portion of superficial femoral artery to proximal
post. tibial artery. Note occlusion of previous bypass graft.

Fig. 1B. Axial CT angiography shows thombus in infrarenal aor talarr ow).

Fig. 2. Angiogram shows complete obstruction from mid portion of superficial femoral artery(a to proximal posterior tibial
artery(b). Angiogram after balloon angioplasty shows long segment dissection in superficial femoral artery(c) and
rupture of popliteal artery(d), Proximal posterior tibial artery was dissected(e. After stent and Viabahn stentgraft

placement in superficial femoral artery, posterior tibial artery, and popliteal artery, Restoriation of flow from super—
ficial femoral artery to calf arteries(f g

20131 i 1 4 M1 4013121 X| H20E
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Fig. 3E

Fig. 3F

Iig. 3. Angiogram 1 day after procedure shows occlusion from superticial
femoral artery to infrapoliteal artery(ab,¢) Angiogram after 2 day UK
thrombolysis shows restoriation of blood flows from SFA to foot(d e,f)

Fig. 4A. Follow up MIP image after 1 month shows patent stent—graft and

stents,

Iig. 4B, Axial C'I' angiography shows disappearance of thrombus in intrarenal

aortalarrow).
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CASE 7

Stent—graftg o/ &% &£ =xOH2 9|
P N2 Y BY DR

= = = (=] (=] = O
BES uimm Sod LS9l AMT AMY, WEM, MM I TN FOIR
STEcysin olithel ANMSHE SMolstat Heielt

° Falctof
Popliteal arteriovenous fistula, endovascular

treatment, Viabahn stent graft

o Zigty
Popliteal arleriovenous fislula with pseudoa—
neurysm
o WyAZ
W 3t AJ88%E CT angiography axial image &
MIP image (Figure DA right popliteal artery 2]
posteromedial aspecto] °F 4mm =719 fistula
holeo] lew o]F F3 d4d4 ¢ 3em A7 ¢
pseudoaneurysm®] HAFAh AH superficial ¥
deep veinsE-> RIfHT} vl & o dilatation]
o] 9l early opacification®] HiL UUct. Soft
tissue thickness® RH|HI} H|wsl & wf F7}E o]

Q1 tl, Popliteal arteriovenous fistula with

20134 cll 1 it K4 o 3121 K| H205

)

pseudoaneurysm®| TGt AT Asi vl

° ANzt

2l =

Righl common femoral arleryE 223} fE3}0]
anlegrade puncluredtf 2™ guidewireE SFAZ S
2 497 oL 6 Fr sheath® insertiond}al 4 Fr
catheter® angiogram< A3 3ttt Angiogram
A} popliteal artery P1-P2 segment junction T-%
oA fistula hole®] 3fut Xo]al 912 fistula hole
2 F3l popliteal artery flow 7} popliteal vein o =
direct drain®al T} Catheter tipZ fistula
hole®] YA Rt} distal segmenlZ7FX] ZHZIAZ] 3L Tt}
Al evaluationdl] 23S W anterior tibial artery,
posterior tibial artery, % peroneal artery &<
flow AAro] vascular abnormality”F § i},
Right common femoral artery®l suture—mediated
closure device (Perclose Proglide, Abbott
Vascular, TL, US) & AA|2t & sheathE 10 Fr= v}
F o+, Rosen guidewireE® ¥ HYE crosssto]
righl anlerior Libial arlery7}A] advancest$itt, 2
9 mm, Z9°] 5 cm® Viabahn (Viabahn
Endoprosthesis, W.L. Gore, Flagstaff, AZ, US)
stent graftE fistula hole®] stent graft®] &7l
HABIE = deployment 3FATF. A2 ZE angiog—
raphyol Al stent graft7} $H43] W2pE| 2] Qko} oF7t
9] leakZ} Eolal o] 9 mm ZAE 9 balloono®



slenl graflZ full expansion AZtt, Complelion
angiogram©| A © °JA42] shunt flows -2 22l
st (Figure 2). Puncture sitet closure device
£ o] &sto] AFsrh Alw &

artery 2] pulse+= intactFTt.

dorsalis pedis

A< 1¢ follow—up doppler ultrasound®| A stent
o} popliteal vein®l&= thrombus
Ale 370E f/u CT

graft= patentdl
7k A Eo] Ut (Figure 3A).
angiography®lAl popliteal artery®l insertion¥
A =T
Early venous drainage®™ Al& A3} vjws)] & o <
A=, 2&0 243 US| popliteal veinol v
=818ko] thrombus?t At (Figure 3B, 3C).
3k2}= stent graft insertion 3 anticoagulation

(rivaroxaban 20 mg, 18] /day)& A3kl it}

stent graftE patent@ 21 fistulas

e 1l

Popliteal vessel injury+ total knee replace-
ment, arthroscopic cruciate ligament recon-—
struction, arthroscopic meniscectomy 5% A& ¢
I} 444, trauma, 22 directional atherectomy (1)
S s A A 4 %}, Total knee replace—
5.of popliteal arlery injury®] incidences B
2p aieh Zfolzt 9let 0.03 ~ 0.51%%= ¢HA 3l

t}, Thrombosis?} 77 &3}, pseudoaneurysm,

mentl

intra—operative hemorrhage, arteriovenous fis—
tula, embolus, extrinsic compression £ 9|t},
Injury mechanism< direct &2 indirect® 542
4 9le direct injury®ll ¢34+ intra-operative
hemorrhage, pseudoaneurysm, arteriovenous
fistula7} A2 4 2129 indirecl injury+ inlimal
damage, atheromatous plaque disruption,
ZdE % (2).
Arthroscopic ligament reconstruction @} 34

thrombo-embolic event”}

= YI5E anterior cruciate ligament reconstruc—
tion¥-o A71™ popliteal artery occlusion, medial
inferior geniculate artery %> popliteal artery
pseudoaneurysm, poplileal arlery Lhrombus,
popliteal arteriovenous fistula §°¢] EILE U},
Injury mechanism<- tibia medial side®] perios—

teum elevation¥} drilling®fl 2J%t direct damage’}

AAE I ek, HESE incidencer ®ILH vl7)F glo
o 62 A=RE B IE T} (3),
7Hs% XE 9 e

endovascular treatment’} 21t} Endovascular

vein graftg o|§3% &}

treatment+ stent graft insertion, balloon
expandable covered stent, coil embolization,
AMPLATZER vascular plug insertions©®| Hil%
o] 9ltl. Endovascular lrealmenli $&2 & o
H|3l functional recovery”} m=wj 27| 7ko]
T, A4 7L B estie

t}. Knee level 2] femoropopliteal artery+= elonga—

T, #%ol 4 3ol 9)
tion, torsion, compression, flexion—extention?
stress forces YHEZ 0 7 W] mjio) stent grafto]
fracture, kinking, migration, @ occlusion®] A4
4 %lt}, Viabahn (W.L. Gore & Associates,
Flagstlaff, AZ USA) devicex self-expandable
nitinol stent®] expanded polytetraflioroethylene
(ePTFE)& coating$t 2% flexibility®} strength
7F EXOo® tE stent graft=°l Y3l patency 7t &
t}al ®arEoe] Qi) Porpliteal artery aneurysm?| &2
o AM&3F Viabahn stent graft® long—term fol—
EolA] ko) Garg 59 Ealo
oahH Hat 22 + 1770 follow—up F& o 1¥ 3-
primary ¥ secondary patency ratet 53] 91.2%
2d Fole 4% 85.5%51} 91.2% %t (4).
Rajasinghe 5 1%l & primary patency rate:
93%, secondary patency ratet 100%% R It}
(5). ©]&= open repair?] &3} ¥|@sf] & o F Z}oj
7F glet,

Stent graftE o|8
o

low—up results:=

AL,

€3t endovascular treatment®

=

3 7A 91 complicalion grafl® occlusion®]t}, of
BB AL early post—operative periodo]l A7t}
1l 3l postoperative antiplatelet therapy 7} A&
= T8 Rk A Sl Poor

1o
>
e
[o
DY,
N

o

distal runoff: graft thrombosis® predisposing
factor= ¢#A 917 W& endovascular repair Al
o] Z83t evaluation©] L3},

X =3 & poslerior cruciale ligamenl recon-
struction -9 A7 popliteal arteriovenous fistula
9 pseudoaneurysma Viabahn stent graft® A&

How Amg F¥ Hiw B3 Y Hxo Hiw
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. Pagnotta P, Briguori C, Presbitero P. Arteriovenous fis-

tula complicating directional atherectomy of the
popliteal artery. J cardiovasc Med (Hagerstown)
2009;10:798-800

. Pal A, Clarke JM, Cameron AE. Case series and litera-

ture review: popliteal artery injury following total knee
replacement. Int J Surg 2010;8:430-435

. Kegeci B, Kugtk L, Bicer EK, Posacioglu H. Traumatic

arteriovenous fistula formation after misplaced femoral
tunnel in arthroscopic anterior cruciate ligament recon-
struction. Eklem Hastalik Cerrahisi. 2012;23:117-120

. Garg K, Rockman CB, Kim BJ, et al. Outcome of

Mol stz x| H20=

1l

0

[

(o]

endovascular repair of popliteal artery aneurysm using
the Viabahn endoprosthesis. J Vasc Surg 2012;55:
1647-1653

. Rajasinghe HA, Tzilinis A, Keller T, Schafer J, Urrea S.

Endovascular exclusion of popliteal artery aneurysms
with expanded polytetrafluoroethylene stent-grafts:
early results. Vasc Endovascular Surg 2007;40(6):460-
466

Fig. 1A, Axial image shows a dcm pseudoaneurysm
connected to the popliteal artery via 4mm
fistula (arrow) in the right popliteal fossa.
Superticial veins are enhanced earlier than
usual, Mild diffuse soft tissue edema also is

noted.

Fig, 1B. MIP image shows pseudoaneurysm as well
as dilated deep and superficial veing, com—

pared with contralateral limb.



Fig. 2A—B. Early arterial phase angiogram shows 3cm pseudoaneurysm in the right popliteal artery and opacification of
deep and superficial veins. A wireis seen in the pseudoaneurysm through fistula hole (arrow).

Fig. 20-D. Viabahn stent graft of 9mm in a diameter and bcm in length is deployed with the fistula hole in the middle of the
graft, A Ymm in a diameter balloon is used for sealing the fistula tightly.
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Iig, 2E. Neither pseudoaneurysm nor early
venous drainage is seen on the early
arterial phase of completion
angiogram. Distal runott is intact.
Arrow indicates a sealed off fistula
hole.

Fig, 3A. A transverse ultrasound image
obtained 1 month later shows patent
stent graft and thromb osed pseudoa—
neurysm and popliteal vein (arrow).

Fig. 3B—C. Axial and MIP images 3 months
later show patent stent gratt.
Deep and superficial veins have
gotten back to normal as well as
soft tissue edema.
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Self-expandable stent-graft (Viabahn) placement for the treatment of arterial anastomosis

site rupture of the axillary artery in arteriovenous fistula rupture.

BHZOI MSE 0lshT, EHZ, TN

o=, (=2 |

o Zakto] o Al2HrH
Axillary artery =AaulF sho] 9= fiE W& 18G Angiocath
Arteriovenous shunt, surgical needled ©]&3sto] HASE 3 8 Fr sheath® Y3}
Stent graft %3l 0.035—inch guidewire®} 5 Fr Angled—taper

catheter (Cook, Bloomingkn, USA)E o] &3t Z}

° & % HEshe e Agste gl sS AlsHTh

56411/ A &} CTollA et mz7A] = 25 A=wa WolA e 24|
o it & 2 o= % 7HIFW R IS

° ¥yad QI5}IL}, o] F 23 SITEW R 0.035-inch stiff-

A& AAof| axillo— Axillary arteriovenous fistu—  exchange guide-wire2 AFst4 1, o] E3

la AlSere 22 B HdstE S 4R dEl B Tmm-5cm  self-expandable stent—-graft
%

I A A 9 A2 QTS swelling WA SH (Viabahn, Gore)E 7Hd 5HFY /N+57 £ 2

AlBYEE CTOIA Lt axillary artery @) rupture®t 7Hd  SEHEE A9t th As & #9235 H=sts 9
FTUHF o] B 2wl A 7Hd s Fot QA0 i 9] f&0] &
A ZE eI 4= . (Fig. 3)
o HEIH
Left axillary artery rupture with a huge @ J_l’-é!'
pseud oaneury sm formation St A= FA T Y B AMS-EH = FA WE9
S HeHE Q(arterial anastomosis site)] °F 3-
° Fgad %14 FURL FFURE A 5 Atk BHF
FH CTolA ¥Z axillo-axillary arteriovenous W 7Md5®M F+= o]Hof| angioplasty® ¥ 45 &

=
fistula @] axillary artery?] s+¢FNA 2GAL @ A §I=7F S718bH | A7|17F 22 49- (Gmm)= =74
Aol &2 A3 7MY FrF Kool o] ¢is] AF & thrombin Y& FHsIAY JH duiyors
Holl Avket FFo] FAH Zo] AT (Fig. 1- ART 4= YARE S0 AU 2ApEd £2do| 9=
L
=]

2) 8-, 27178 - wEA AR = A5 1]
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slenl—-grafl& ©]

g o] 9 YYUUSE REE ARE T
Slenl-graflE o] &% 4% 7MIsWHF

111943}% Hor AustA Hed, 29

40] ffAof whep ARg-of i éEﬂEgl

Heh 3 elel 0 ol A=

20131 i 1 4 M1 4013121 X| H20E

& FHAAE Se] U= AS- sur-
gical T+ endovascular lrealmen(’} B8

® Zeold FYERFA AAD AS

e F9fo]7] wiize] A Aol gt MY A
%= self-expandable slenl”} A¥stt}. Viabahn
slenl grafle= F%E Zlo] EYo g ALEALES 12

AT oA A & 4 glom TEO FZqlo] 9
Sh Ao ojFol & HE 4 Atk 2 FEle AET

ol *JVJ THIEHFE SA o] g2 oHd
%

i *é%z—iﬂi At SR, oRE o rhekst
F]oll A Viabahn slenl graflE& A3 4= QA &
7t 7\ o8l Et,

il =azw W

1. Kumar RM, Sreenivas SR, Sharma R, Mahajan R,
Talwar KK. Endovascular Repair of a Traumatic
Axillary Artery Pseudoaneurysm. Cardiovasc
Intervent Radiol 2009;32:598-600.

2. Rose JF, Lucas LC, Bui TD, Mills JS. Endovascular
treatment of ruptured axillary and large internal
mammary artery aneurysms in a patient with Marfan
syndrome. J Vasc Surg 2011;53:478-82.

. Chest CT shows contrast
extravastation from left axillary
artery, forming a huge psuedoa—
neursym (arrow) and resultant
hematoma in the anterior chest
wall (arrowheads).



Fig. 2A. Arteriogram obtained through the left subclavian artery shows extravasation (arrow) of contrast material from the
left axillary artery, forming a pseud oaneurysm (arro wh eads).

Fig. 2B. After the placement of the 7 mm—5 c¢m stent-graft (Viabahn) in the left axillary artery, flow through the artery is
normalized, and contrast extravasation and the psuedoaneurysm is no longer visualized.

Fig. 3. Follow—up chest CT scan after the stent—graft placement shows nonvisualization of the pseud oanuerysm; left anteri—
or chest wall hematoma remains
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CASE 9

Stent—graftg ol &%t LLCHE| 5O
13

@ ZAlctof ° M= # M=z
Femoral artery; Aneurysm, False; Stents #H&5 ZF dETHS Axsto -5 IFE UG
&g Agstel U Rot 28 HAE Felskg)
° 3 ©2 % dEsY e geRel A ARdEEuel g
624 /7 2A o 7P ST Aokl AR o5 Sl A 2
AFR AT HEYL =] Asted stent—graftol %
o AUMAA A $2 AR gEEY e ARG 2Y AAEE AY

o —
Ao w SAHT dubd HAleS AW e sH%Ith 8F sheath (Balkin, Cook, Bloomington,

= ] d 2
sistar] WAMAA 23 2832 5 A= ok 87 IN, USA)E %= 9% T 59W7tA AYsta 5F
A ARE -5 AR FZE Aok AL, oF 270 catheterE $2 AR g5 J3E7A] AAAF Z
4 Aol L oo mF =go] dAsttE Wl 1A ALY (Nester, Cook, Bloomington, IN, USA) 2
7 ARE 5 AR R FFolA FWAY £8o] AE ol &sto] MAsS AlFWsHA T (Fig. 1D).
Aty S = Wasklth 1 ohE A% 8mm, 4o 4em 719 stent-graft
(Viabahn, Gore, Flagslaff, AZ)E = ZUE5™
o ZICHE of MBI 4% 8mm FA7IE| B F o] 4ste] 271¢
ZHEsW 7Hd sWF(common femoral artery — o& FAHAES AR cHFig. 1B). Aled @z
pseudoaneurysm) oA EERY S MMAATHF YU FE8] TH

o] 2YA| FEo] HolA| Gt (Fig. 1F).

o FYAn
ALA CTA $2 AR 9mA Ao dga e [E
(Fig. 1A), CTolA W% =33} 240] Aol Yom  Suol &4 o5t 28E 4%, 744, o4 44,
Yo WEo] AT $= FUEE o] wBHo] Yrt  2HAAL 5o AW opet M AR 5o T
(Fig. 1B). 5H2GSolA 92 ZUHEwe] oji  vjake felo] ols] WAE 4 vk, ol 9 &4
AN Eu Rel 2Ale) F2o] BASAT (Fig. & F= /SN R B SHUL o] Yo e,
F 2YL U 5 A7) YR WA 24| AmE
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FURot 2¥o| Gl oL AAee A9ine &4
s - - 1. Thalhammer C, Kirchherr AS, Uhlich F, Waigand J
2 0] o 7] ) o} 2 = 5 ; 0 ; :
= dod o o] ARE o glof A ARE 3 Gross CM. Postcatheterization pseudoaneurysm and
U B =9} Zo] Slenl grafls A x|ske] 2] &s}edof arteriovenous fistulas: repair with percutaneous
implantation of endovascular covered stents.
sio} Radiology 2000;214:127-131
_ 2 o]t FIP A0 Eumulo] AA} 3. Saad NE, Saad WE, Davies MG, Waldman DL, Fultz
Stent-graftE ©1§9 A A& S e &4 PJ, Rubens DJ. Pseudoaneurysms and the role of
2ol gdo} o] Y7o A8 SAo 98 4 9 minimally invasive techniques in their management.
. Radiographics 2005;25:5173-189

= 3. Katsanos K, Sabharwal T, Carrell T, Dourado R,
Q= FIAQ A|&o|th, o] H|Et] d H&5AS] Adam A. Peripheral endografts for the treatment of
R traumatic arterial injuries. Emerg Radiol

Holn 2 ey ARE AY7] o A4 e 2009;16:175-184

Fig 1A, Contrast enhanced axial C'
shows an enlarged right
inguinal lymphadenopathy
(arrow), suggesting metastasis.

Fig. 1B. Contrast enhanced axial CT
shows the exposed right com —
mon femoral artery and adja—
cent hematoma in the right
inguinal cutaneous fistula,
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Fig. 1C. Arteriogram shows contrast leakage and a ruptured pseudoaneurysm at distal portion of the right common femoral
artery.

Fig. 1D. Embolization using coil at the proximal portion of the deep femoral artery was performed before stent graft place—
ment for prevention of retr ograde perfusion.

Fig. 1E. A radiograph shows balloon dilatation after stent—graft placement at the right common femoral artery.

Fig. 1IF. Arteriogram after stent—graft placement shows no evidence of contrast l eakage.
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CASE 10

ViaBahn stent graftg o| &3t
MEZotE™ IHYFUE K&

Endovascular repair of subclavian artery pseudoaneurysm using ViaBahn stent graft

© Z4lEto] ek -3 ATsk SO AHE o 7.3mmE ZHH
Pseudoaneurysm, stent graft, Embolization ATt
° =3 ° M=t & Mz
38AI/F -2 ZOEsHE AASEe] 0,035 inch guide
wire (Terumo, Tokyo, Japan)®t 5 Fr piglail
o QAtAA catheler (Cordis corporalion, Miami, USA)E o|&
QAo R A3 Qi AR ArAus & 3 AT FR deuzded 5 Aeeu 7
Yo zaw YYstg o YAAR Argue 43 AR $H0R JMTHRE Elsit (Fig. 2A)
£ AP $2 2EAWS 25 24 Hug A 5 T8 WS Muslang $41 (Boslon scienlif-
Q]S ABERGILE Al4 3 o2 Eiul ojsfjo] AH B ic, Nalick, MA, U.S A)S= YA #HA o A|85H 2}
29 Zulsh YA 2do] whAyste] | Folet AR Ax S AFsHY 29, HEste W A (subclavian
HEd o A4 92 gTstsHol 7PdEm st wd  slealet WA HITH R VIAETE 95 HEeH
wo] o=t Z\AFet me- R Eke] Q&S o 4 AT (Fig
2B). -5 AW E IJYA7| A 712 AL, -
@ XIctH 5 Hoote W ol 27 Hupes Zout FF FdEEY
Sz sl uwlo] ool P LW = < 5% kissing slenl lechniqued ©]83te] 93 3
=ote Wi £-& HFF 9ol 47 5mm x 5cm?]

@ GAF A ViaBahn slenl grafl (W.L, Gore & Associa les,
22 Inc., Arizona, USA) 270E A¢istal, FHeo] gz}
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1. Bukhari HA, Saadia R, Hardy BW. Urgent endovas-
cular stenting of subclavian artery pseudoaneurysm
caused by seatbelt injury. Can J Surg;50:303-304.

2. Akgin S, Civelek A, Baltacioglu F, Ekici G.
Successful endovascular repair of a subclavian
artery pseudoaneurysm. Nephrol Dial Transplant;
14:2219-2221.

3. DuBose JJ, Radani R, Gilani R, et al. Endovascular
management of axillo-subclavian arterial injury: a
review of published experience. Injury;43:1785-1792.

4. G.F. Xu, D.C. Suh, H.W. Pyun, et al. Covered Stent
Application of a Repeatedly Regrowing latrogenic
Subclavian Artery Pseudoaneurysm at the Origin of
the Vertebral Artery. Interv Neuroradiol;13:185-189.
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Fig. 1. Coronal CT images (A ,B) show a pseudoaneurysm (Starmark in A) with long, wide, tortuous neck (Arrow in B) arising
from the right subclavian artery.

Fig. 2. Initial thoracic acrtogram (A) shows a pseudoaneurysm arising from the right subclavian artery. Left vertebral
angiogram (B) after temporary occlusion of right subclavian artery by balloon shows steal phenomenon with contrast

leak to pseudoaneurysm via right vertebral artery. It seems the distant of origin of right vertebral artery and
pseudoaneurysm is very close,
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Fig. 3. Right upper extremity angiogram (A) atter kissing

2013 of SRl Edl MY

stent graft placement with balloon dilatation,
shows still visualization of pseudoaneurysm. So,
we performed coil embolization of pseudoaneurys—
mal neck through right brachial artery (B).

. Complete thoracic aortogram shows non—visual—
ization of pseudoaneurysm with good patency of
both stent grafts in right subclavian artery and
right vertebral artery.
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1. Foutch PG. Angiodysplasia of the gastrointestinal tract. 4. Jae HJ, Chung JW, Kim HC, et al. Experimental study

The American journal of gastroenterology. 1993;88(6):
807-18.

2. Nguyen N, Croser D, Madigan D, Abu-Sneineh A,

Bartholomeusz D, Schoeman M. Embolotherapy for
small bowel angiodysplasia. Gastrointestinal
endoscopy. 2003;58(5):797-800.

3. Junquera F, Quiroga S, Saperas E, et al. Accuracy of
helical computed tomographic angiography for the
diagnosis of colonic angiodysplasia. Gastroenterology.
2000;119(2):293-9.

on acute ischemic small bowel changes induced by
superselective embolization of superior mesenteric
artery branches with N-butyl cyanoacrylate. Journal of
vascular and interventional radiology : JVIR.
2008;19(5):755-63.

.Suh SW, Choi YS, Kim H, Kim BG. Small bowel

ischemia after angiographic embolization for angiodys-
plasia of lower gastrointestinal tract: the case for con-
servative management. Clinics and research in hepa-
tology and gastroenterology. 2011;35(12):819-22.

Fig. 1. On arterial phase images of computed
tomography, there was focal curvilinear
enhancement within the wall of proxi—
mal jejunum (A, arrow), and engorge—
ment and early enhancement of the
draining vein was associated (B arrows).
From these finding and clinical picture,
possibility of small bowd angiodysplasia
was suggested,
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Fig. 2. On superior mesenteric arteriogra—
phy, an early draining, engorged vein
was identified (A, arrows), which
confirms the diagnosis of angiodys—
plasia. After superselection of the
supplying branch of superior mesen—
teric artery, a single culprit branch
could be localized (B, arrows). After
advance of the microcatheter to the
branch (C, arrow), embolization was
performed with mixture of n—-butyl—
2—cyanoacrylate and iodized oil in 1:3
ratio,
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CASE 12

WA A X 27t Aot ofero] EUAXA 9lof NBCA(N-Butyl
Cyano-Acrylate)5 ALR% AEEM 00| ZHEN WXL X E

Superselective Transcatheter Arterial Embolization of the esophageal artery using N-Butyl
Cyano-Acrylate after endoscopic treatment failure in a patient with massive hematemesis

Yz, =
olR|chetm

@ ZAlctof

-
Esophagus, gastrointestinal hemorrhage,

embolization, therapeutic

° 34
63 All/ =

o] o
=K

o Flcty

Esophageal ulcer bleeding

@ OZIAI-_JIK_?_#

WL Ax3to] 5F sheath(Terumo,

AFdstal, 5Fr pigtail catheter

H
o)
=
<
‘O
[
o]
o]
jov]
2
it

(Terumo, Tokyo, Japan)& AHEste AR G&ES
AlFY akglot B o] & KolA] ¢gral oo
RH catheler(Cook, Bloominglon, IN, USA)E A&
sto] 5 (lefl gaslric arlery)ollA B3z
AFg ot o] o HolA] oFgka 1 &
Wol A AE2FHE L Fto] gz
(esophageal arlery)e Zgton o], A|3sh 4]
W Gy wolA 29419 EHelf-Eo] 2A At
HE Wi 2.0Fr "N =& ((Progreal; Terumo,
Tokyo, Japan)& AYstRal B2 oS YAt

o dHYgFEE st (Fig. 2) NBCA

oot
4
=

off
off & off mo ©

e A=

i

(Hisloacryl; B. Braun, Melsungen, Germany)%}
Lipiodol (Andre Guerbel, Aulnay-Sous—DBois,
France) 25% &g FYsto] MH&S Algstalal
A& & Bz golA o o) YA FES Hol

A erolthFig. 3). BAe oA ¥ WAAE ARe
T SRAE of o] %o

&

e &

A olA o) AHAl 2FLS A=W R Qg
Z3o| vle =& Ae-2H AFHo R WAFA AR
7F S8 A o)At WA A L A wm7F e
ot 2RRO] e A9 f155te] WAIZE S AT 4
g o= 7HEElE AFESte] 2AEA XRE & 5
Atk ZHEEE ARSe 24 E A Mg Hatol o)
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It MAEH L AHESte] AR AFst A7 B arlery), HIFEYW 52 F 29 5 W(shorl gaslric
A Bixo] qict, arlery) 5°] & 4 ed A S A= ¢
Awo] Folgaiol thof] AHEW, AE sjHed A= O]‘jd Aol dialf <35kl glojof szt
o QA|of] wet Al FEOR s 4 gl ARA AMHEA of| TallA] = AL 2] -9 NBCA & AR
T(cervical esophagus), %4 % (Lhoracic esopha— <0 Y8382 2 NBCAE - &1 5H &
gus), B5A= (abdominal esophagus)® Wt 73 SatA| AHEE 4= glom AmFwal o] W E3he
BAE = SA = (cricopharyngeus muscle) ol Al M= WA R A AL T 4= Glo] EE&F
F&/H E(supraslernal nolch)7HA1E gabu} | 5 o MAEH ojgtal dotsw AUL AHgste] 95
Ars FIAEAERY JHu7bA, Tea BERAE kS WH s A9 2 3T 2ol Aley
= FA TN A 9], A=A A E TRt A o] 7HgAo] & o & Zlew AbRET At
ARAE S PG R oA s W(infe- SN TF U= BAIAl NBCAE AHESH MAeS

rior thyroid arlery)ollA ¥row  FRAE = 7|34 AU 0 & =2 A& AT EL 7= A= E shte
% (bronchial arlery)™ =%
arLery)OHH ”POU% »1—1"5}5% =) e (efl

razy MW

LE7HA (ascending branch)‘)ﬂ*ﬂ o] o] Auj ZpZ-L-

= . 1. Standring S. Gray's Anatomy: The Anatomical Basis
=] . o)l = ArEglo ne
M= Eanaslomosis)g OlEH AmE U2 23 of Clinical Practice. 39" ed. New York, NY: Churchil
9-57% 0]—‘?0‘]79] glow TiEmo] oFEE A 7|A] Livingstone Elsevier. 2005:986-987
s - 5 2. Park JH, Kim HC, Chung JW, et al. Transcatheter
sto] H|AED| AEE el W7t F3E Belr Arterial Embolization of Arterial Esophageal Bleeding
o T3 T IS Ol O B A with the Use of N-Butyl Cyanoacrylate. Korean J
A Asdet T o= A=el FATd S T Radiol 2009;10:361-365
e FHoR = /459] HAloll whak HH Az o] - 3.Carsen GM, Casarella WJ, Spiegel RM.
o = ) oy Transcatheter embolization for treatment of Mallory-
H =85 W (subclavian arlery), 23HdA s Weiss tears of the esophagogastric junction.

Radiology 1978;128:309-313
4.Vogten JM, Overtoom TT, Lely RJ, et al.

(lowesl thyroid arlery), 745 ™ (common caro Lid

arlery), &2 744 5 (superior thyroid arlery) Superselective Coil Embolization of Arterial
Esophageal Hemorrhage. J Vasc Interv Radiol
7F flem] i AEe] A9 A &2 YA 5 2007 18:771-773 ’

o] Qo HR 2w ol HLe HIHEW(lefl hepalic
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Fig. 1. Arterial phase CT image demonstrates

contrast material extravasation in the
distal esophagus (arrow) thatincreases in
the portal venous phase CT image

Fig. 2. Selective angiography of esophageal
artery (arrow) arising from descending
thoracic aorta shows extravasated con—
trast media (arrowhead) in distal esopha—
gus

Fig. 3. Chest radiography obtained after
embolization shows N—butyl cyanoacry—
late and Lipiodol mixture in esophageal
artery (arrow) and in lumen of esophagus
(arrowhead).
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CASE 13

Aoto A QA T

U E R ESTEEL

O REIFRH A2

A case of post-traumatic high-flow type priapism in child treated with
autologous blood clot embolization

° Falet

a

-

of

A & 2

U & 9 A

(Priapism), =
A7 AN %

(Arteriocavernosal fistula),

(Autologous blood cot embolization)

° 31

134, &=+

5ol IAY gle 134 ke HgolA HojAH
A 315 (perineum)E FH3 o]F 2 g
ot Exd 7-X(foley catheter indwelling) Al=3F4
o} Aujsted 1 Awlo] Lhex] oo} Alajer olsiA
82 2Y9<%(Relrograde urelhrogram)(Fig. 1)oA4]
82 1Y (urethral rupture)o] 2= o] W42 (cys—
tostomy)E FAsI Aot A& 7|5 (priapism) &7
£ 2ol CT(Fig. 2) ¥ =& 239 Fig. 3F AlYst

U= 27 FW||W A F(arteriocavernosal fis—
tula)7F ¥ A T}

M"L‘
QArS. FE = A X &d 7] Z(Posl-lraumalic

%< (Retrograde urethrogram)ol A

1=l

20134 cll 1 it K4 o 3121 K| H205

2GA7F 2 Z(bubous urethra)FH & Aojuhrt
= 2do] Hyltk(Fig. 1),

A7) S (priapism)e] Slo] CTE &YJsA AL 4
29 T(bulbous urelthra)5-$ 9 FE 574 3f|HA of
APAEGF O R AZAE]= A HeFo] W2 ) HHo| B
of = A HA ] H<L(bilateral corpus caver—
ol &k tHFig. 2).

SHHAE AW i, 2= HA

%F% 277

nosal rupture)
=2y 2
(corpus spongiosum)2t
cavernosum)®| E(hematoma) ¥ 27 53 A
F(arteriocavernosal fistula)7} +% 8% (bulbous
urelhra)-2]ol 4] #H2HE] Q) th(Fig. 3A, B).

WA (corpus

o Al 2 M=

259 FE5k] A A7 (Micro Vascular
Access Device: Cook, Bloomington, USA)E ©| &,
5 dE 9L At 0.035in” hydrophilic
g sH o YA FHE, 4.0F Yashiro
calheler 7FE|E](Terumo, Tokyo, Japan)& 43t
AlEger a4 H= (Fig. 4A-C) @ $= (Fig.
4D-F) &% 5 %(internal pudendal artery)® 7}
Ao Al &7 B3| H A Far teriocavernosal fistula)
9} 7FA 5 F(pseudoaneurysm)7F Eol =it}

Microcatheters ©]-&38to] F& SR s o] Luls

guidewire®

£ superselection 3t ¥, A718 A A< (autologous

blood clot emboization) W A& ¢} (gelfoam par—
ra



licle)E ol-§3tol MAz2 AAsHA . Als 5 AH
o 2Rz el & WSl B o=
o] YA FEol AP ZE Felski .

Alg §- s 5ol T §ldlal AHLT| Sl &
Ao 39 5 Al =& 229 AHFig. 5)

A &H7] F(Priapism)> 574 9 W77k A QL A=
I FAGlo] 4A T o]
(ischemic type)d ¥]3 & A(non-ischemic type)2
= A=, 3842 v o vlsto] B &3
27 AYolA Urte 79 F& d%(inadequate

venous outflow) 2. & Q13| Ak43}

lype)o] i, MBI B> F2 2o s s A
o] HgEo] A7l= FE 7Y (high-flow type)°l
o [, 2] =&8 25ve FERAY ASL7) A
733l Al 2] uhdol o)gt FujsH Al o] gt
Hldg A olu] ek HAolal, Bdxd s olFel &
Y7o A7 fgashe 2lE 4 BEs] o= §ol
sttt AERAY ASE7

&, 9719 23, elwqruby,
I AYE TR L] 7
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]
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A 5] YW (recanalizalion)©] 7Hs3HA| 3to] o]
$-o] A WV E sl ek A, REE SHA] o
U Az ik HE3] D RHEA QL MAEo] 7H
5ot

ool ok HERA ASHU7 5 S84 &
ZAgto A gk o] 9] oA mEe E2Zuo]
&% X7FEA A <w(Autologous blood clot
embolizalion)®] &3} 9 bAgo] ey it ofH
o o] EAto A & ofof Fgt Het W A "7} Pt A
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Fig. 1. Retrograde urethrogram after
trauma shows a large amount
of contrast material extrava—
sation around bulbous urethra
without flow into the prostatic
urethra or bladder.

Fig, 2. Axial image with contrast—
enhanced CT scan following
cystostomy demonstrates lin—
ear low density lesion pene—
trating both corpus caveno—
sum at the bulbous urethral
level of proximal penis.

Fig. 3. Axial image with gray—scale
(A) and color Doppler (B) US
demonstrates bilateral cav—
ernous hematomas with feed—
ing cavernosal arteries at the
bulbous urethral level of
proximal penis,

Fig. 4. Angiograms of left (A—C) and
right (D-F) pudendal arteries
show extravasation of contrast
material (A, D), suggesting
pseudoaneurysms at the base
of the both corpus cavernosa.
Angiograms obtained after

successtul embolization (C, F)
show occlusion of the fistula,

g, 5. Axial US scan obtained 3 days
after embolization shows that
the echo—texture of the cor—
pora cavernosa is inhomoge—
neous and decreased in size,
compared to previously
detected cavernous hematoma.

Korean Society o Interventional Radiology




24 g
e

W™ X8 X uiMl
FED 5U 4N

o 275

z3 B3

o)

Transcatheter Arterial Embolization of Cystic Artery Pseudoaneurysm in patient with Acute
Cholecystitis during Medical Treatment: Case Report

° ZActof

Cystic artery; Aneurysm, false; Gallbladder

° 31

924 /A
° UstAH

on gl A TR Y L TH AP Rt
A AR F 34 0 8o A 2qdo] otskslel Yt
Ae OT 4 284 BdY 2w o 7 5ol
ofsk 29 7o) BEHY Y 1Y L AN A A
R s e R ERCE L
o ZICHH

Pseudoaneurysm of cystic artery in the gall-

bladder

o HMAA

W A oy oAl Asst 29 A CT A 139
o] &AM oy A7t BYow (Fig 1A), By ojAto)
A @] WA 9 e wo) vje gy 2919 A5
270] IEE It} (Fig 1B), T3 Z13e] vj& 9 A3
9 94T 2HdE Rk, 94 999y 94 A%
How HGE et A= FEA A=y AYPE o
W ZA 2 N o] ofgtE|o] FAUAY 18U v
U=t 29 A CT Aol ' itol= o]
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° Az U & M=

LEZ O EFYE HXSto] 5F sheath(Cook,
Blomington, USA)E 4tYst4tt. 5F Yashiro
catheter(Cook, Blomington, USA)E o] &3} A3
SF 7H=W Roje AP 92 71 Ewlol A Z|A]EH= &)
WO EAo)A THIsWF7F WAE AT (Fig 3A).
2.2F MM = (Stride, Asahi Intecc, Aichi, Japan)
T 0.014 inch guidewire (Streaming, Asahi
Intece, Aichi, Japan)& ©|-&3lo] &/ 2] /M5
W W Al 1o AFstthFig 3B). ¢H
Aog mAEdo] XJESGN 7] o] ZUS o] &3t
Ao 75 AlR B 20emBPH 2. 3em7A] t}
okst Zoje] FU(Inlerlock coil, Boslon Scienlific,
Nalick, USA) 1070& ©o]&3to] MAS A3t At
AN F ZU9 E“%ﬂ o)) 7}“5“’”1‘3?«1 7|7t
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Fig, 1. Initial CT scan (from local hospital) of 92 years old man with acute cholecystitis and acute pancr eatitis
A. Precontrast C'1' scan shows multiple gallbladder(GB) stones
B. Distension of GB with enhancing and thickening the wall, and pericholecystic fatty infiltration on portal—phase CT
scan, Note, there is no pseudoaneurysm or hematoma,

Fig. 2. Follow up CT scan after 18 days for evaluation of aggravated symptoms and laboratory findings.
A. Precontrast CT scan shows high density hematoma in GB lumen
B. Highly enhancing vascular structure at GB lumen on arterial phase.

Fig. 3. Transcatheter arterial embolization of same patient,
A. Digital subtraction arteriography of cdiac artery shows pseudoaneurysm at branch of cystic artery arising from
right hepatic artery
B. Cystic artery angiography obtained after the microcatheter positioning into the pseud caneurysm.,
C. Cystic artery angiography after coil embolization. Note, there is extravasation of contrast mediainto GB lumen
from neck of pseud caneurysm,
D. Hepatic arteriography shows wedl—embolized state of pseudoaneurysm.

Fig. 4. Percutaneous cholecystostomy performed at lday after embolization, There is irregular filling defect, probably due to
hematoma,

Fig. 5. Follow—up cholecystography and ultrasonography after 7d ays.
A. Multiple hematome collection at GB lumen, cystic duct and distal CBD

B. Color doppler ultrasonography shows patent vascular flow at GB wall
C. Echogenic coiled pseudoaneurysm shows no vascular flow.
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Renal artery pseudoaneurysm in solitary kidney secondary to blunt
trauma treated with embolization

@ Zalttof A -5 A FR g2 g EF0] den S5
Blunt trauma, renal artery, pseudoaneurysm,  (midpole) #9fo] T4 22 AH= 2YA {20
embolization, solitary kidney HAth(Fig. 2).
° 34 ° Agud ¥ a2
65/ A 2= 55 AR} 35 Fr cobra cathetersS 419
st 9-& AgEH, -5 St e, e sHe &
o AUyAH d 9RE gelsrith 93 A5 o groj7 %
AAGAF ARAA AR 7Pz Z2= AR HAL - Wanterior inferior segmental artery)ell lem 27|
L AR 2L ST UEES Y IEEHE Far 9 AXE YR (pseudoaneurysm)7F 29 = AthFig.
S yWdstd, W @A 278%o] 3. ANTYUF FHUE vAERH 2R 295
70/40mmHg, 884 8 4g/dLE AAATI Boryg o FES #dsH(Fig. 4). 2709 platinum

o] glgjot} ¢T  microcoils (Tornado; Cook, Bloomington, U.S.A.)

g5 < A
oA BEH 2E ZAE gtk o) a4 S AHEBO] HokAF g M anterior inferior seg-
A sAEY Ay BaEte F Y 1297 52 mental artery)oll HAES A o ARTYF
W BH subyl Saste] A BE OTolA 9= 4 9 W FH B3] Folo) Zo] glEE Selattt
H 2¥o] Hoj 34 APt ot A& oax  (Fig. 5. A& - 28 5 AR CToA =dA= A
o] MAZo] o= F T} Q= Algo] Bl FHoR 2GA 9 F&L HolA
okthFig. 6). B F7HAe 2Fgle] HEH A
@ ZICHH P 3 EYE I Al 3 T Al EARAY
Traumatic renal arterial bleeding BUN 10.5 mg/dl, Cr 1.2 mg/d1& AV 7|5+ g
S slol Ao m sjEH
o ANAT
W A AR CTolA 92 FH% L sy @ IE
Fo] B -3 Il 900 2B L T3 5ol AR o AsHE A A 28 AES 99
AVgF Koz ¢kohh(Fig. 1), AY 1297 Alast cTo] 4 = fEY oItk HEAl vl &4l
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aaed

Fig. 1. Initial contrast—enhanced CT demon—
strated chest wall emphysema, sub—
cutaneous emphysema and solitary
kidney without hematoma or active
arterial bleeding.
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Fig. 2. Contrast—enhanced CT on 12 days after admission showed a distinctly abnormal leakage of contrast (arrow) within
the mid portion of right kidney and a large amount of perirenal hematoma,

Fig. 3. Right renal arteriogram confirmed the presence of a small pseudoaneurysm (arrow) supplied by anterior inferior seg—
mental artery of the right kidney.

Fig. 4. Sdective renal angiography demonstrated contrast extravasation (arrow) from the pseudoaneurysm.

g, 5. Postprocedural angiogram demonstrated no turther contrast extravasation torm the bleeding artery atter emboliza—
tion using two microcoils (arrow),

g, 6. Precontrast Cl' on 2 days atter angiographic embolization showed right renal parenchyma tilled with contrast media.
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Radial artery pseudoaneurysm, coil emboliza—
]
29 % dE TS
0.016-inch Falhom Sleerable guidewire®} 100cm
R [e]
&

tion
o 4
584 &t
o UM A
58 A EA #AL7E 37 ARE A% &) 2cm A 016-1
710 vt 2971 vbd A JYEsta el s il 1 Aol9) 5Fr Head Hunler catheler&
WA BE AR st SAAG o giste) Y Hw "Rl HAAMI F T 29es AdEe A
Zurgron] 9] 33 7lek oW YL AH e 7Y A& 3T TR Ao U &b S Sl
AAEo] 9ot 2eul A @ Z=w )l @32 aJo]  SHATH (Fig. 3). 150cm Zo]9] 2. 3Fr Prowler Selecl
o] 7Hd EWESL ubAE g o 4 Y B AT =4 Plus micro-calheter(Codman, Raynham, USAXE
Z22u} FAtol| A 71 Buwiee] I7|7F Z271shE o) A% aE W 7MY FHFO el A A7
Inlerlock IDC Occlusion Syslem coil(Boslon
Cork, Treland)& ©]-§3t] 7MW 72 HHF5H
we HHEUR, BT 2YR woR 2 MAES
Algstgel (Fig. 4). % 8709 ZYU(@mm x 8cm
4mm x 15cm, Smm x 15cm, Smm x 15¢m, Smm x
15c¢m, 6mm x 20cm, 5mm x 15cm, 6mm x 10cm,
ol gt} AAsA om AAE Al
= 0359 7Hg FURIL 9
&g o8l <o ¥t nzd

o oty
9% a5 71y 5
0O0x04x
= 27} o) 5mm x 8cm)
sl] o]— EUH Zoﬂ Oﬂ /\i
s 2
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Fig. 1. Doppler ultrasonographic axial image shows a 1.0 x 0.4 x 4.0cm pseudoaneurysm between left radial artery and left

distal radius bone and intermediate echoic thrombus is detected within the pseudoaneurysm.

Fig. 2. CT angiogram of the left wrist shows tortuous but patent radial artery and a 1.0 x 3.0cm pseudoaneurysm with
thrombus formation surrounding left radial artery.

Fig. 3. Digital subtraction angiogram shows intact blood flow through left radial, ulnar, superficial and deep palmar arch
and digital arteries.
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Fig. 4A, B. Coils were deployed distal (A) to proximal (B) to the pseud oaneurysm by Interlock IDC Occlusion System (Boston,
Cork, Irdand).

Fig. 5. Digital subtraction angiogram after coil embolization shows no opcification distal portion of left radial artery and
well preserved blood flow of left palmar arch and digital arteries via collateral vessds.
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Embolization for a Systemic Artery to Pulmonary Artery Malformation

© ZAEHo] Ao Bitehi= A9 WHoR et tETEST §

systemic artery to pulmonary artery malfor— ™ ¥HEA7F &elEn, &3] & FaW el 2= U

mation, fistula e 2w A= Ao dled £45 S &
I}

o =i 2a—d).
524/ A=
o NEHY U XE
o AUAAA % ZUEHHE Sl 6Fr Arrow shealhE Y
olE welol A ARARNL 93 AW AAslek2  BFAL 4Fr angled catheler (Davis, Cook, Indiana)&

FYCDAA #Q] HslGol A oot Sk o] ©]

se] BYolA CTER2Y 2L Frkdewn Ay & °l&3td Hedzded Adsigod d4d
o

e A5 EA4= 29HA &2 (Fig 3a). °)«= AlsW-
59 7F A4S Foll EFY ko] AHE o] A A1l

@ XIciH FAyom ghtd ol RAO 4594 #HE UYiew
Systemic artery-pulmonary artery malforma- =% & DSA 9AolA 249 #Hewe] EA7F Ko
tion = Al719 942 Smarl roadmap 7]% (Allura
Xper, Philips Medical, Netherland) ©]-&3to] &

o HAAA A @4l S A overlay) Azl & FalgH o $Ag &
AAB 2] (OT)o A BAkg o] Ao Ewy] E=HAL (0.035” hydrophilic guidewire, Terumo,
o] Z=uly} 7re. Auw zoZ7re =wey wo]  Tokyo, Japan)@t Davis calheler & 22[sho] A<
gom FojA 9l HAWEWe B2 = o  HEY ZAE AYsh=d 4Este (Fig 3b). °lF
W (left internal mammary artery), &3 83 Z+] &9 malformationg H49] delachable coil (018"
M ALo] 5 W (intercostal artery), = olgj®)# oty Inlerleok delachable coil 3mmx6em, 3mmx12cm,

W (inferior phrenic artery)@ @Zo] 24 (Fig 1 4dmmx8cm, Smmx8cm, 6mmx10cm, Boslon

Zrzrol Ao fat Aez Ew zo&o|A OT & Scientific, Nalick, Massachusells)¥ microcoil

—
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(018" Micronesler 4mmx14cm, 7Tmmxl4cm)E 9]
Bofe] 42 7 % 8 AU 55
WakE Mot BebA AL AWHY S (Fig 4),
o]% F= Ufs W A5 47 2.0Fr Progreal
microcalheler (Terumo)& o] &3te] A EeE & n-
bulyl cyanoacrylale 0.5cc®t Lipiodol (Guerbel,
France) 2.5cc?] EFEL o]&3dte] MA&E A3st

< (Fig 5a-b). &5 8¥A ZR|WAlo]zH 3} 2=
AMBATER e A 00 FAE 245 aste
microcalheler”F YA ¢4okAl polyvinyl alcohol
parlicle (Conlour 45-150um, Boslon scienlific)&
o] &3t} MA=S AWsHAS (Fig 5c—d). Als 370
4 & FAHEE SBlA FREG A ST A

coil¥} Lipiodolo] H3}tglo] P& o & Hojil §l&.

o

e Tt

s Hsy Apo]o o

28L& oWst= glojrh. 7IEde = dY g
Alsk= a2 =7t oo ok, 2t e <lF
A Am7EadstE A e H Hey AHss o

e
o] JFALR ARG FHS0] RuHT Y
%wﬂ%% A5 us @4 w sjo] of 2% Hal

o7 WM 70%= heredi—
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Fig. 2.

Fig, 3.

Fig. 1. (A) A CT scan shows a pul—

monary arterial aneurysm
connected to multiple sys—
temic arteries including both
internal mammary arteries,
left 8th intercostal artery
and lett inferior phrenic
artery.
(BJA volume-rendering
reformatted CT image shows
a malformed pulmonary
artery (arrow) and lingular
pulmonary artery (arrow —
heads), which is connected
to multiple systemic arteries
including left internal mam—
mary artery (open arrow)
and left inferior phrenic
artery (open arrowhead),

Sdective angiographies for (A) right internal mammary artery, (B) left internal mammary artery, (C) left inferior
phrenic artery, and (D) left 8th intercostal artery showed the fistulous connection to the malformed pulmonary artery
(arrow) which is draining into lingular pulmonary artery {(arrowheads).

(A) The systemic artery to pulmonary artery malforma tion was not visualized in the left pulmonary arteriography due
to the reversed flow direction, (B A roadmap of the digital subtraction angiography performed at left internal mam—
mary artery (open arrow) was overlayed on screen to guide the catheter and wire into lingular pulmonary artery
(arrowheads) and the malformed pulmonary artery (arrow).
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Fig. 4, Multiple microcoils were placed to obliterate the aneurysmal space and to retard the systemic arterial flow into the
pulmonary artery.

Fig. 5. Sdective embolizations for (A) right internal mammary artery, (B left internal mammary artery, (C) left inferior
phrenic artery, and (D) left 8th intercostal artery were performed to occlude systemic arterial inflow into the malfor—
mation.,
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CASE 18

NBCAE ©o| 8% 9oy Zot2
S 4ol gy A2

latrogenic peroneal arteriovenous fistula: endovascular treatment with NBCA

@ = ALY Zola] T AW (peroneal arlery and vein) A}o]
Endovascular treatment, NBCA, iatrogenic  °l 7I7F &2 W2 HAd5& S5k i&o] FUHH
arteriovenous fistula (Fig. 2). A 753 = +919] AMZ-E 2, 0Fr micro-

catheter (Progreal, Terumo, Tokyo, Japan) & %

o =i A 83t (Fig. 3A), N-bulyl-2-cyanoacrylale
56 A/ A} (Hisloacryl; TissueSeal, Ann Arbor, Michigan,
US) ¥ Lipiodol= 1:2 9] H]&2 42 oz Ay
o QAtAA & NI thFig. 3B). MAE & FRARY EolA
yel sl Aol 9% Redzuids g Pdels  AdE 9 Lol nA Faslh
YA &S Wttt 54 o] &Aoo 7 e Al 5 #Re] S 3T SEE BEF ¢
ol 39lo] Bpo] AL, AL W Ayt gy = o sk ML H A CT BHEF s0IA
S LS Wl Ful7]ol o o] 2YHH AR UEE ¥ o4 29
= A] oSkt (Fig. 4)
o Flcty
Tatrogenic left peroneal arteriovenous fistula ° J_l;g
AW ML TEAL (penelraling injury) o 2
o GAIATA 3 == Arls =R i dtolrh, E3h raou A
CT Bz 204 mlat B2o Ay ghorot ¢ A, 144 Eaxd s, AW 7HHER Sof 2 2l
Z g AuEe] Fuyld] 29 FHEE Ao] gy AR WASIE Ak S0 gl A S8 A
o] =AW ML 2451 thFig. 1) 42 dAo| g AtedA o = Hf = Alo] o]
B2 AT BES AN, $4) gt SN Ade
o Algadd U X2 ohi s, Aeldel Ha 7o) dojux] o]
A% SOE% W (common femoral artery) & % Wl A=7F B3Itk ARsHA ¢god, w9 3E
2ou} 8% o] HzFEte] 5Fr sheathD AMlatgitt  (arlerial ischemia), AW ¥ (venous hyper—
744 @29 % (conventional angiography)ols  lension), W (aneurysm}# ofuh, AP Al
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2 (sponlaneous baclerial endocardilis),
AFA] A% (limb overgrowth) 5= WAE 4= it
W Ao digk ARye s
A 57} o) A RE, A vhE7F S A U 944
A e, HH wE 2239 f =

(ultrasound—-guided compression) |t} @3 %]

1. Cary SS, Jaime T. Spontaneous arteriovenous fistulas
of the lower extremities: angiographic demonstration in
five patients with peripheral vascular disease.
Cardiovasc Intervent Radiol 2000;23:318-321

2. Said SAM, El Gamal MIH, Van Der Werf T. Coronary
arteriovenous fistulas: collective review and manage-
ment of six new cases-changing etiology, presentation
and treatment strategy. Clin Cardiol 1997;20:748-752

3. Barbaros EC, llkay A, Bora P, Musturay K, Saruhan C.
latrogenic femoral arteriovenous fistula: endovascular
treatment with covered stent implantation and 4-year
follow-up. Diagn Interv Radiol 2006;12:50-52

4. Toursarkissian B, Allen BT, Petrinec D et al.
Spontaneous closure of selected iatrogenic pseudoa-
neurysms and arteriovenous fistulae. J Vasc Surg.
1997;25:803

5. Kelm M, Perings SM, Jax T et al. Incidence and clinical
outcome of iatrogenic femoral arteriovenous fistulas:

o4 _]2,[_‘

EO
o,
AU - o)

Al
(=]

1l

2013 Cf SRl EftH

Mol st x| H20=

=5 =
st doj7} & HEtH N-bulyl-cyanoacrylale
(NBCA) ojt} Y (coil) & AHEeE MAwE odto s
A2 4 A
oo MM

implications for risk stratification and treatment. J Am
Coll Cardiol. 2002;40:291

6. Riles TS. Vascular surgery. Saunders, Philadelphia,
1989;1004-1073

7. Stigall KE, Dorsey JS. Late complications of traumatic
arteriovenous fistula. Case report and overview. Am
Surg 1989; 55:180-183

8. Graham AJ, Barros D°@Sa AAB. Missed arteriovenous
fistulae and false aneurysms in penetrating lower limb
trauma: relearning old lessons. Injury 1991;22:179-182

9. Waigand J, Uhlich F, Gross CM, Thalhammer C, Dietz
R. Percutaneous treatment of pseudoaneurysms and
arteriovenous fistulas after invasive vascular proce-
dures. Catheter Cardiovasc Interv. 1999;47:157

10. Lemaire JM, Dondelinger RF. Percutaneous coil
embolization of iatrogenic femoral arteriovenous fistu-
la or pseudo-aneurysm. Eur J Radiol. 1994;18:96

Fig. 1. Volume rendering image of C1' angiography shows early enhance—
ment of deep veins of left lower extremity from middle segment of
peroneal vein at arterial phase. Suspected fistular tract is marked
with arrow.
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Fig. 3A

Fig. 2. Conventional angiography of left popliteal artery demonstrates multiple fistular tracts between left peroneal artery
and vein,

Fig. 3A-B. After superselecting the major fistular tracts (A), embolization using NBCA (B) is performed.

Fig, 4. Volume rendering image of CT angiography 3 months after embolization shows no residual fistula,
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Prostate artery embolization for periprostatic arteriovenous fistula
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Fig. 1. A 52—year—old male with peripro—
static arteriovenous fistula,

Korean Society o Interventional Radiology



Fig. 2A. Transrectal ultrasonography shows about lem sized focal area with increased Doppler signal in the right posterior
periprostatic region. Doppler signals are intermixed with the inflow of blood (signitied by red) and the outtlow of
blood (pictured in blue.

Fig. YB. Aortography shows arteriovenous fistula (arrow) in the right prostatic artery.
Fig. 2C. Sdective angiography of rightiliac artery and prostatic artery shows arteriovenous fistula (arrow) more clearly.
Fig. 2D, After embolization of right prostatic artery with coils and glue, arteriovenous fistulais nolonger demonstrated.

Fig. 3A. Repeated aortogram shows newly appearing patent fistula between inferior mesenteric artery and periprostatic
arteriovenous fistula,

Fig. 3B. After embolization of distal branch of inferior mesenteric artery, arteriovenous fistulais no longer demonstrated.
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Fig. 1A. Contrast—enhanced CT demonstrated that contrast leakage (arrow) is seen at the distal jgunum.

Fig. 1B. Volume rendering CT imagedemonstrated complex vascular structure (arrow) with early venous drainage at the dis—
tal jejunum,

Fig. 2A. SMA arteriogram showed dense vascular stain (nidus) at distal jgunum with early venous drainage on arterial
phase

Fig. 2B. Completion SMA arteriogram demonstrated no residual stain.
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Q0{5] HFZ{E| H|XI=OH ZOHE: ZE|OE

@ S4lchof o Azt & M=
Splenic artery aneurysm, embolization, vascu— S EHE5 W2 AR5te] 6F renal guiding sheath
lar plug (Ansel, Cook, Bloomington, USA)Z AJ&3lF FW =z
FeolA BIS] hilum T4l 9= 2.2x2.0em =L7]
o By O W 5 B TR HH o R B VA H= F
70A)/ &} M€] branching vesselsZ &QIs}¥ v} (Fig.3). W%
THRE MAwst7|2 A4sidl il Mdee F Y
o AUMAH branching vessel t-¢%¢F 59 F, FHF 459

A s WS w72 skgvt, WA F 7B branching

295
AE ¥ vesselsg 5F Head Hunter catheter (Ansel, Cook,

4 AL Kt sholl Al3gE CTollAl £-413]
= TAY T Bloomington, USA)E ©|&38to] Adst il 2t7}
vascular Plug IV (Amplatzer Vascular plug type
o ZIttH IV, St. Jude Medical, St. Paul, USA), 5mm diam-
Splenic arlery aneurysm in hilum of spleen, eler? 6mm diameler & o]-&3le] FWFo| sk
43k o] Depoly bttt (Fig.4). ©]% Aneurysm9]
Qo Oéé,}_)ﬁ?_:' sacZ Interlock coils (Boston Scientific, Cork,
CTA 1179] hilum®] HA) 2.5 x 2 em Z7]9] B} Treland) (14mmx30cm size, #3)¥ MicroNester
23 2] mass like lesion®] 2= A 1L cails (Cook, Bloomington, USA) #6)& ©]-83}o] A4
splenic artery &t S92 1L splenic artery & 543t Astg o upxuro 2 proximal supplying splenic
29575 o] FURE FHHACH rim calei- artery & Interlock coils (Boston Scientific, Cork,
fication®] FHIE O] A (Fig.1). &gt LR Treland) #4)S o] &sto] Mttt MHd 5 Algyst
£ 127 Y3 Alset CT angiographyolAl H&9 HA5® BAFG Eof|A U7 2HE YL &
hilum®| <-4 splenic artery Yol FWF7F 2 97 FoU] 29374 24E I S Aes ST
93 5HF2HE F 719] & branching vessels©] At (Fig.6) HE 3 A8l CTolA FYHFE 29
ZIABEAL ATt (Fig.2). SAFEA AL v 2957 o] HEo] IR
< B3 EF7F A AAES ¢ 4 A (Fig.6)
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Campbell F. Incidental splenic artery aneurysm, J R
Soc Med. 2002; 95(9): 460-461.
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SRR

Fig. 1. The axial CT image shows 2.5cm sized
aneurysm (white arrow) with calcifica—
tion in the splenic artery at the hilum of
spleen,
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Fig. 3

Fig. 2. 3D reconstruction CT image shows 2.2x2 Ocm sized splenic artery aneurysm in which two large branching vessels
(white arrows) are originating from the base of the aneurysm.

Fig. 3. 6Fr renal guiding sheath insertion in splenic artery, and subsequent angiography. 2.2x2 Ocm sized splenic artery
aneurysm adjacent to spleen hilum and two large branching vessels are originating from the base of the aneurysm.

Fig.4. Spot image shows two Amplatzer Vascular plug type IV (5mm diameter: black arrow, 6mm diameter: white arrow)
deployed at two large branching vessels originating from splenic artery aneurysm base, respectively.

Fig. 5. Post embolization splenic artery angiography shows no contrast filling of splenic artery aneurysm. Proximal and dis—
tal splenic artery to the aneurysm embolized by microcoils and vascular plugs also shows no contrast filling.

Fig. 6. Follow up Cl image one month after embolization of splenic artery aneurysm shows homogeneous enhancement of
the spleen without infarction,
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¢ Zalto Aeisto] Agiet oz oA Ald-sd of sHiEd
Renal artery, Aneurysm, Dettachable coil, &2 ol&&o] AlAEE YAONA 2GAZF A= ¢
embolization Y RFY R #AE. 6-Fr 2719 long
shealh®™ A5}, r FZ7HE Bl (RDC, Cordis,
o =i Warren, NJ, USA)E -3 A5 ol 912 Azt
TTAl/EA 0.014 inch "N FEHALE o] &3dte] FHFo) aHit
A5 S Aesid o (Fig 3). 11 3 ZA47M H =

o QAtAA +(balloon assisted)oll oJ3t sHF2| u &

JAZY A
Jeu o] e =am 2 AYSHY ¢l FAE H O ST o] of 9
9 | ok, vAZHE ElE TR Wtel YA[Al7] 1L

A 3BHA] QFgru}. platinum delachable |4l Z%Y ( Interlock IDC,

{o
£
N

Boslon Scientific, USA) 14mm x 30cm, 14mm x

@ Xt 20cm, 12mm x 30cm, 12mm x 20cm &< ©| 85}
92 AAEu o] HREH o] Ak B0l 9em & UF MRS ARF (Fig 4)
2719] W, 9 ASRE @it solA FURE ZYE A
HAa, A s R o)l S Felskd
o HAAA t}.(Fig 5)
Astetd S o ol -5 AEH 9 s
Ho| 7| Alske Hole] 2cm 2719 Uy geigg @ TE
t} (Fig 1-2) AlAs o] A7l FWFE oF 0.3% A 0.7%H =2
HAES Bolvkal g A vk SExpollAl aLE ol uh
o AlstdtH gl 1= AR A5l U Ae-ole Hd 9.2%7HA] A
22 vt SuWe Axsle] 5 B 27)9 e ke Zler HuEa Qivh(l] oifEe] A 4ol
A g3k dvt. Cobra catheter (C2, Cook, oA s LARE A7 ok 18 Eir,
Bjaeverskov, Denmark)E o]&ato] $-2Ax5me &5 A7 A 52 4] & 4 AU B =
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Fig. 1. Abdominal C'I'shows aneurysm of right lower segmental renal artery.

Fig. 2. 3-D reconstructed angiography show wide neck of aneurysm of lower segmental renal artery
Fig. 3. Sdection of right lower segmental artery of aneurysm by microcatheter,

Fig. 4. Embolization of aneurysm by multiple d etachable microcoils.

Fig, 5. Completion angiography shows coil embolization of aneurysm and no disturbance of renal arterial flow.
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2.0F microcatheler (Progreal, Terumo, Tokyo)&
o] g3le] 9= F7HEAFW-E guperselection §F -
NBCA(Histoacryl, B.Braun, Germany)®} lipiodol
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Successful bleeding control of gastric fundal varices and obliteration of gastro-renal
shunt using detachable colis and gelfoam pledgets

° ZActof

Gastric varices, gastro—renal shunt, emboliza—
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e &

52/

o M7

LA TN FE AT AR WG S
WEYS FaE sty o,

S AR A 1 WA dARIA 28
SHERE A71ARE AUFoE s (Fig, 1. ek &
ofsha] =0y Adi= e 2@l Wol WAlA
Z A"t ojHe ARer S SAA Alsol 9F
4

C

Ral
rn

2

Bleeding gastric fundal varices / alcoholic liver

cirrhosis

7
Alg A ARE B8 CT G7dollA ¢l 7145 Al
ISl AWRETE ANS. f7IAR s
o] UM 3 M (posterior gastric vein)o],
- Al (gastro-renal shunt,

= 2}
AL YL CToA Bhel T

20134 cll 1 it K4 o 3121 K| H205

@
=
w0
=
c
]
L)
e

Slxd A
UsH, 582
£ ouAtsRl rolstat

o NEWH U M2
=

251t = 3} right internal jugular veing X}
3k & 7-Fr renal access sheath (ANSL-2, Cook,

Bloomington, IN) 4¢3t & 5-Fr Cobra catheter
(Cook) @ 0.035" wire (Radifocus, Terumo, Tokyo,
Japan)E ©]43}% left renal veini} gastro—renal
shuntZ selectiond}$=. GR shunt selection & ¢
2 shunlogramol| 4 shunt®] o 742 ¢F 18 mm
2 Z2AE%S. Shunt AAHE vascular plug®
occlusion A%l ¥ gelfoam pledgets & gastric
varices® filling A2 A&& Zk3l, vascular plug
deployE 3l 7-Fr renal access sheath& advance
3t 3t oy, shunt angle2 w2} 7-Fr ++7% ¢
sheathS advanced}7]|7} o H 9. Al BA] avail-
abledt 27 9] delachable balloon¥} sclerosing
agenls’| &H|H A o} femoral vein approach -
=3t HPH O R vascular plug deployS A& 2
Y, o] 9A] shunt angle¥} shunt tortousity=
guiding sheath advance”’} ©J&-& A&o| S (98
214 cheFer WO 2 guiding sheath advanceE A
Eatqloy i AdEAo) A AskE). A o4

S|
HEorAAH R A T2 U o R shunt occdusiond



X887 2 ARSI, right FVL & A¢E o] GR
shunt 7|A5] YxH 5-Fr Simons-2 (Cook)E &
3 2.8-Fr microcatheter (Renegade Hi-flo,
Boston scientific, Natick, MA)S shuntW&] Fofxl
ol S1AAIZL. ©]%- microcatheter & S8k F 14
7H€] detachable coil (Interlock)2 A3l shunt
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Fig. 1. marked aneurysmal dilatation of gastric varices with active bleeding was noted at the initial endoscopy.

Fig. 2. pre—procedural CT scans showed the massive gastro—renal shunt with gastric fundal varices.
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Fig. 3. Interlock detachable coil embolization was done to massive GR shunt followed by gelfoam filling to gastric varices.

Fig. 4. Atthe follow up CT scan after 5 days of procedure, total thrombosis of gastric fundal varices was confirmed.
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Percutaneous transsplenic approach, gastric

varix, embolization
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Contrast enhanced CT scan of the
abdomen demonstrates that the
gastric fundal varices. (arrow), non—
visulization of the intrahepatic por—

Fig. 1.

tal vein and main portal vein occlu—
sion,

Korean Society o Interventional Radiology

117




Fig. 2a.
Fig. 2b,

Fig. 2c.
Fig. 2d.

Fig. 2e.

Under ultrasonic and fluoroscopic guidance perihilar splenic vein puncture was per formed.

Initial venography of the posterior gastric vein demonstrates the tortuous and dilated varices (arrow) and drainage
into the inferior vena cava through gastrorenal shunt. S=Gagtrorenal shunt, R=Renal vein, V=Inferior vena cava.

Gastric varices was embolized using multiple coils and mixture of glue and lipiodol.

Splenic venography, after embolization of the gastric varices, shows near totally occlusion of the gastric varices and
contrast medium drainage into the gastrorenal shunt.

Percutaneous transsplenic tract was embolized by glue &lipiodol mixture,

Fig. 8. CT scan obtained one day after the procedure, shows complete occlusion of the gastric fundal varices (arrow).
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Percutaneous N-butyl cyanoacrylate embolization for massive gastric variceal bleeding
in patient with living donor liver transplantation
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Living donor liver transplantation, gastric

varix, bleeding, N—-butyl cyanoacrylate
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g, 1. A—B. C'I'scans obtained 4 months atter living donor liver transplantation show gastric varices and gastror enal
shunt,

g, 2. Endoscopy shows active gastric variceal bleeding, Endoscopic variceal ligation was failed due to massive bleeding.

Fig. 3. Percutaneous transhepatic portogram shows hepatofugal flow with gastric varices formed by posterior gastric vein
and left gastric vein.

Fig. 4. Sdective posterior gastric venography shows contrast extravasation into the stomach due to rupture of gastric
varices.

Fig. 5. Portogram after N—butyl cyanoacrylate embolization of posteior gastric vein, left gastric vein and gastric varices
shows dissapperance of variceal flow and increased intrahepatic portal flow.
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CASE 27
Z7t2ol HMZ Ol LRI E ZTo CHIt
7t2W stent graft Al

Portal vein stent-graft insertion and varix embolization for jejunalvarix bleeding due to
main portal vein occlusion

=38,

° FAlEhy F7FREM L Kumpe catheter, micro catheter &
portal vein, stent—graft, jejunalvarix,  wireE ©l-§38to FHsh=t JFsdth A= oA
embolization of e 9 MR T o] T F W ol il coil
M A LS A PRIt Fig 2a). AP AWl A Al
° 31 Yo e HA FUHRW S A Ele] AT YT
6541/ 1Ak S uol A &A1t 3 AWM FIE ElHA T (Fig
2b)
e QAIAZ FHEWY 9] Fho O34 3mmxl15cem, Smmx4cm
o Yool o 90119 49 21¢) 9B R=F o]  ballon catheter& ©]83t0] X4 & BHIF &
AFAA S Uil 27 s F2 e 2 AEATh FEW Y FAYT et Al
& AW FAGo] e, BREHAT pr Axpp HPEAY FRxd e, S e g3 38y
dste] At AASE GEFdolA rrRw el o 77k o3| dopdl gtk (Fig 2¢). °lof Viabahn
Wl 7h-TAF BEEo o] FJWE 23 o] o) AlE| gl Tt 8mmxbcm stent-graftd AX st stent—graft W
BE Smmx4dem balloon catheters ©]8-3to] dit
o ZIttyY HYEE AYSATE olF AlWE v dneg
Jejunalvarix bleeding oA stent-graft WHE=2Q EF 2 v|3A4W 9] uj
g, SR WO R RUL By dEds FQIstg
e FAAA o (Fig 2d). Lejvh, Arargdua) 27hew b
2927 BE AAs 2ol k-3 ek BHol Il @bl HAHUL A T G
Qo) FHAWFIL Bl I FRBHA oz o5 F7F ERIHUT (Fig 2e). ©]o] Kumpe catheler,
2257 Skt (Fig 1), microcatheter o] §sfo] 47Tt guonry &
A= 57 AWFE AERE 5, gluet lipiodol 1:5
o AlzdH gl xi= mixtureE °|§3H] MAeS AW AT (Fig 2f).
283} §E8t0chiba needled ©]838t0] percu-  AMAE F AFT FY I FEEY] A H

3

)
taneous transhepatic approachS £ 729  stent—graf t2} 99 FH5F Felo] F2ho] Fot

< AAsEe] 8Fr sheath® AUt FobA 9 stents A AT &

20134 cll 1 it K4 o 3121 K| H205
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S A@EA T ©]F Kumpe catheterZ ]85}

e mof A Al st Eul 2wt 34 AW
=]

o
.
£ AT 7HE o] AXE stent-graft

I

o}
S R dEE FEA T (Fig 2g).. 5%
Wi} percutaneous transhepatic tractE glue$t
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1. Woodrum DA, Bjarnason H, Andrews JC. Portal vein
venoplasty and stent placement in the nontransplant
population.J VasclntervRadiol. 2009;20(5):593-9

2. Shan H, Xiao XS, Huang MS, Ouyang Q, Jiang ZB.
Portal venous stent placement for treatment of portal
hypertension caused by benign main portal vein
stenosis.World J Gastroenterol. 2005 Jun
7;11(21):3315-8.

3. Novellas S, Denys A, Bize P, Brunner P, Motamedi
JP, Gugenheim J, Caroli FX, Chevallier P. Palliative
portal vein stent placement in malignant and symp-
tomatic extrinsic portal vein stenosis or occlusion.
CardiovascinterventRadiol. 2009 May;32(3):462-70

4. Yamakado K, Nakatsuka A, Tanaka N, Fuijii A, Isaji
S, Kawarada Y, Takeda K. Portal venous stent
placement in patients with pancreatic and biliary
neoplasms invading portal veins and causing portal
hypertension: initial experience. Radiology. 2001
Jul;220(1):150-6.

5. Lee JY, Song SY, Kim J, Koh BH, Kim Y, Jeong WK,
Kim MY. Percutaneous transsplenic embolization of

jejunalvarices in a patient with liver cirrhosis: a case
report. Abdom Imaging. 2013 Feb;38(1):52-5

o
1o

19] Viabahn slenl-

aaey
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Fig. 1. Contrast enhanced CT scan of abdomen demonstrates jejunalvarix in hepaticojejunostomy site (arrows) and non—
visualization of the main portal vein.

Fig. 2A. After the portal van puncture under ultrasonic and fluoroscopic guidance, successful navigation of the occluded
main portal vein was achieved using microcatheter &wire, She had und ergone coil emb olization (arrow) of the com—
mon hepaticartery due to pseudoaneurysm at the stump of gastroduodenal artery.

Fig. 2B. Superior mesenteric venography shows total occlusion of the main portal van (arrow) and extensive jejunalvarix
(arrowheads),

Fig. 2C. Splenic venography, after Smm—size balloon angioplasty for occluded main portal vein, demonstratesresidual nar—
rowing of the main portal vein with still remained jejunalvarix,

Fig. 2D, Splenic venography after stent—graft placement shows patent main PV stent—graft with wdl drainage of the spleinc
vein and good blood flow through the left portal vein.

Fig. 2E. Superior mesenteric venographyafter stent—graft placement shows patent main PV but, residual focal stenosis at
confluent of SMV and MPV (arrow), Extensive jejunavarix was also noted,

2013 o el Bl MY Mol ste| X| Hl20=



Iig, 2F. Sdective angiography of the jujunal vein shows extensive jejunalvarix. Jejunalvarix embolization was pertformed
using glue &lipiodol 115 mixture.

Fig. 2G. Final Superior mesenteric venography, after bare stent insertionfor residual stenosis at confluent of SMV and MTV

(arrow), demonstrates widely patent MPV stent and complete occlusion of the jgjunalvarix without residual contrast
filling within the varices.
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CASE 28

Kasaiss &

X
9REe

0

CI7E7A0HE Stojo| A MY RICARIHE 2 HE]

=TT =="T

9] Z4T{™ N-butyl cyanoacrylate MMz

Percutaneous N-butyl cyanoacrylate embolization of external hemorrhage from umbilical varix in
child with biliary cirrhosis after Kasai operation

° FAlEhy

Hemorrhage, umbilical varix, N-butyl
cyanoacrylate
e 31

1A/ E&F
o AUMAA

g9 Y5 Kasai &< IS 3 g@4 3
o8 A 1 5 AR &¥o] o] Nt
57 A A mahg O Be A Al A&H 02 A
ERSICEE
o Tty

External hemorrhage from umbilical varix

o Yy

259 HAPNA 1Sk, v of H o =}
AE gt Ee] e, ER CTY 9L gl
ogt adow #AFWY AAE AW o] e
Ealo] s Al Fr B Ao e A5
WA (superficial epigaslric vein)& E3| A2
= ujEH (Fig. 1A, 1B)

2 K=
sl A) g S WG G Aol 5-

2013 eIl Bl M o) sta| x| HM20=

Zs
Mol Faolstat

Fr 7HHEtE IAAIZ] $ AlSeE Al 2ot
Al fol sheto] waEln] 29w ol Huw o
o] ##=E (Fig. 2). N-butyl cyanoacrylate (his—

loarcyl, B.Braun, Melsungen, Germany)%}t lipi—
odol (Guerbel, Aulnay-sous—Bois, France)< 1:3
Mg Eastol AU ok Ao ym & ey o
9 (Fig. 3), A9 &9 HA B2 1:2 8&9] his—
toacryld} lipiodol EFH o 7 AFA 0 7 MR &

(Fig. 4. A% 2 F 57148 glo] A 4H 2y

o] Qi £E2& .7}_9\4‘0@ 19 % A[83F precon—
trast CTONA AlchA @ 7o Al g “refir a7
ot AR A 2E hisloacryl® E9Eo] 3L (Fig
5A, 5B). 211 &3 F AEEL glon Wls
o] ofgtad = IAE R Qb
e Tzt

Fuiol vt oJst o]aA HUF £Eo FAF

A 72 o= percutaneous varix embolization
(PVO),
shunl (TIPS),

lransjugular intrahepatic porlosyslemic

balloon occluded relrograde

transvenous obliteration (BRTO)E©°] 4#A it}
o]/\kl z—luﬂe =

AR F el g A% 2BL
F FoIAE SEA WA 2 D] 23 xﬂ
Qo] ANEH of ALY gL Arg] sy

= Sel Soloh wpAsith AU R u1ge) Xl

A AW A% (umbilical vein ligation), At



E77% 2% (laparoscopic clipping), AlthdW A 3 FoHAH2E hisloacryl A o A=)
A, TIPS Fo] Haxal Qivk, AiAw A= Ad s 52 gl 2280 = TIPSAl&o] §9]
E47 29, 19a ZYS o &3t At A kA g

o

t‘[ﬂ = =
Aad A RErE &2 wdo] o ARgol Algto]l histoarcyls ©]-83t 334 Atidd 7 Hda o

Qo] A MALg FHeE TIPSAI&0] Wol Bl oF (=i $-§3lrta A zect,
I Qivh, ey 73t ARk 2kake] A - TIPS Al
i e ol ot ol 5 e o 1 =R
% F 77)%0] ot g Fol & 4 Uk B odT o
Aol Sirk, B & ZeolA sk o] Lol Fhxbel 4

1. Assis DN, Pollak J, Schilsky ML, Emre S.
o] 220 227Z] O O 25 5 3 ’ )
TIPS Al&e] 71&H 8.2 o 30) TIPS A& ¥l Successful treatment of a bleeding umbilical varix by
= 7H Bw So] Ak 4 9o AR A Ao TEre percutaneous umbilical vein embolization with scle-

rotherapy. J Clin Gastoenterol 2012;46:115-8

A 2 o} 2] Loj| = =
1elsh71 7F 7] ok, # 2ol foam sderosants 2. Lim YS. Practical approach to endoscopic manage-
o] 83t Au A AFAE (sclerotherapy)S E3 AUl ment for bleeding gastric varices.. Korean J Radiol
18 B ‘0 A s 53 A 2012;13:40-44 3. Roth C, Papanagiotou P, Behnke
O 2 S AF3H o m XY AL 1ho| A pa A 7A] S, et al. Stent-assisted mechanical recanalization for
. _ . treatment of acute intracerebral artery occlusions.
AMEdel flsirtal Ralskal vt Histoacryle 9 Stroke 2010;41(11):2559-67
MAEH R ZT- 725 9l Q1o histoacrylE ©] 3.Zachariah SK, Krishnankutty SL, Raja N.
_ - B - s Laparoscopic management of massive spontaneous
S A 2 A9 Aded SO AEURE2 haemorrhage from the umbilical varix due to recanal-
3 27170l AHANZ ddgjon =7 Pardy ization of the paraumbilical vein in a patient with
ot S AdaSE Aglom #4 A ‘Child’s Class A’ liver cirrhosis. J Minim Access Surg
2o AP S Bust Quk £ o) A= A 20128(2):54-6
HlR o= AUAWL sl AoAwW = ol A Auw 4. Hassoun Z, Pomier-Layrargues G, Lafortune M, et
74 Aeid el = 2ot Ae e ot A= al. Umbilical hemorrhage from a cutaneous varix
S histoacryl® A ow 2/1Y 7 Hz Axt treated by transjugular intrahepatic portosystemic
- ~ shunt(TIPS). Am J Gastroenterol 2000;95(8):2190-
A2o| £7i0] KHolA YT A% F 77159 ot 40
= QSUTh ER A% & Hetzg ol e W) 9

Fig. 1. A-B. MIP image and saggital view of CT scan show recanalized umbilical vein supplying umbilical varix in the
abdominal wall, The umbilical varix drainsinto the superficial epigastric vein.
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Fig. 2. Umbilical venogram shows round umbilical varix with multiple draining veins

Fig. 3. Umbilical venogram after histoacryl embolization shows complete occlusion of the umbilical varix,
Fig. 4. Umbilical varix, umbilical vein and puncture tract are filled with histoacryl.

Fig. 5. A-B. Precontrast C'I' scans obtained 1 day after histoacryl embolization show compact uptake of histoacryl in the
puncture tract and umbical varix,
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@ ZAlctof

| = N

TIPS, Left hepatic vein

° 53
57A)/A=
° UNA
23d# HCC type B with lung metastasis ZItHar
Al 1-9th transhepatic arterial chemoemboliza—

tion (TACE), 1-7th High dose Chemotherapy,

Radiofrequency ablation(RFA) A8 wgkeow 24X}
gtz B4 sl

A HCC type B with lung metastasis.

o ot A7
Liver®] Segment 79| lipiodol uptake¥ HCC7}

Ro]il right hepatic lobe® atropic change%

right portal vein®] narrowing®] 21t} (Fig.1).

st

3t 3 9 Fr sheath®

AR QAo o)A 27

). A7 of FIHE oA

Venography
= 2 2l SHAtHFig. 2).

ZHLjj S04 X of

=1 0 7

cha g

|

Colapinlo needle® Lip2 poslerior aspecl® 5}
Azt (Fig. 3). 0.035-inch
wireE 43k 5F calheler® A4 #of ¢x]et

5. porlal venographyE Al&atsict, ol =74 gt

—‘—‘ UO
ot § A7HEE

porlosyslemic pressure gradienl + 19 mmHg ©]
%tk 8 mm—-4 cm balloon (synergy, Boslon
Scienlific, USA)Z ©]-83}9 (raclS B9t 3 rac-
lograme A|3Y3}e] | conlrasl leakage”} $122 &9l
Skt

10 mm-5 em self expandabl stenl (nili-s vas-
cular slenl, Taewoong, Korea)s 4%t & mm-4
cm balloon (synergy, Boslon Scienlific, USA)Z ©]

&5to] slentiE AT 1 ZHTE por-
losyslemic pressure gradienlyx 8mmHg® 43}
%Att. PorlographyS Aldsto] Zhfj&4 = et
flow 7} A 2& gQlstal Aleg SR %rhFig.
4),
) J—lil-

Righl side shunt7} o]n] &4 5}= Skxfof| A 7174
Wol A A7HEW 0 2 A TIPSE $% HaE Fo]
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27] shunt AHe) 9ol 4 HA F4E o]
oA 7 AR Ami kg Aol w e Aol
Frh ojo] o] B9 VYW T F7g
oA ZHEwe 2 HelA) HiL o]

ool

ox
2
i
flo
ol
N
N,
)
2
2
o,
)
=
ot

1:_1]11
of| @#o] 9li= Budd-Chiari syndrome 32} 9JA] 71
gt} 7HEM ] pifurcalion T2 & g
o] e ASE LAY B FI ool

Asto] ofgth, whAshe 2 2hs:

b AA] AW o ® o] o] EIbusirt, g
randomized controlled (rial $-7F4 W& o] &35k 7+
U2y o crebeal 7Y WS o] 85k Zhy R Yy
tEeS vy =Y, A7 E o] &9k ThyEY
Ao gkl A 7Y S WA vl Eo] AR5 1Bkl

o1 Felt ANAHL o] 3 12 Y
so) J%d, QYHo e 4T AAE RolEn 9
T, SR O FA7gme) Aito] ofeg i
ALY B A2 ae] 344 o

1. Hidajat N, Kreuschner M, Réttgen R, et al.
Placement of transjugular intrahepatic portosystemic
shunt via the left hepatic vein under sonographic
guidance in a patient with right hemihepatectomy.
Acta Radiol. 2003 Jul;44(4):363-5.

AnEcR-

2. Lei Chen, Tianli Xiao, Wensheng Chen, et al.
Outcomes of transjugular intrahepatic portosystemic
shunt through the left branch vs. the right branch of
the portal vein in advanced cirrhosis: a randomized
trial. Liver International. 2009 Auguest;29(7);1101-
1109.

Fig. 1. Portal phase of contrast enhanced CT scan shows atrophic change of the right hepatic lobe and narrowing of the
right portal vein (arrow). Lipiodol laden HCC mass is seen near the right portal vein,
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Fig. 2. Left hepatic venography shows no abnormality.

g, 3. Portal venography atter puncture of the lett portal vein using the Colapinto needle as posterior direction,
Fig. 4. Portography after shunt tract dilation between left portal vein and left h epatic vein.
Fig, 5. Sdf-expandable stent deployment, Well positioned stent is seen,
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CASE 30

AU U ZUNW C2(TIPS) § 245 HIUD LA
7t 249 X2: Hourglass stent 0|&8 TIPS revision

TIPS-related Impaired Cardiac Function and Refractory Hepatic Encephalopathy: Revision with
hour-glass shaped covered stent within a preexisting TIPS stent.

@ S4lchof EchocardiogramA| 83t o 1 Ax} 245 AW

TIPS, Pulmonary hypertension, Hepatic H +4AY % #ad 44 #3550 A=A
encephalopathy, TIPS revisions A&E,
o =Y ° AN 9 M=

524 /A 259 § % oo LERAHHE ARSI 9 Fr

sheathE 4r¢J%. 5 Fr cobra catheter (Cook,

o QAAA Bloomingkn, USA)E ©]-43}9 TIPS tract® Al€|gh

2]

S Al 355 WAl =

T AWE 2 13 A QAW 2 o] YA s EAUFTE 2IHA @S BUAY Aol

histoacryl injectiond}al 1 all all = 2|

A chek(o]al TIPS) A3, TIPSAIS & 4% 9 32 mmHge|%ls. ofdol A<dd 10 mm-7 em
e stent graft (S&G graft stent, Gyenggi-do, Korea)
-

SO 7 E4 FAol kA Amz 2dFA] gop Wel S #9176 mm<el E+Ee] 10 mm-5 cm

TIPS AEL AgYst7| = Z2AT. stent—graft(S&G graft stent, Gyenggi—do, Korea)

£ tractWfoll 223} tract ¢ minimal diameter&

e ZictH bmmit ZaA] (Fig, 1A), o] wf Al Fujzd &

Liver cirrhosis(A) with esophagogastric varix A %ol o7t B R (Fig 1B). A& o]l &4

bleeding Pulmonary hypertension, Hepatic  ZP8%W 42xFo]= 8mmHgo| ¢l ow -4Hko] ¢f22-
Encephal opathy 4mm Hg, d5H -2 30mmHg ©] 95,

A& 52709 H, A 52 S S4ske] 714

o YM AZ ©8 TIPS tractE 35712 AYsith 10mm

TIPSAI®Y 459 & 5207 A3Y3F computed 7cm stent—graft(S&G graft stent, Gyenggi—do,
tomographyol Al o]Ho)= Holx] ¢rd A% o] &  Korea)Wol 1 cc syringes ¥ §& FUEHAE

FEo] 9ol SAF ool G HE A,  suturesto] 3 mmi B S ALAA (Fig. 24), o1



ojFol HdE H1E slenttfol AAsto] Lract?
minimal diameterE 3mm= F2AZ, (Fig 2B), Al
= A HE59YS 30 mmHg °%laL, A& 3= 28
mmHg o[ ¢, A= o] F TFALE FA ﬂt— Rt B
Aoy JesHe SV A 9%
ol gk FAE BF71 R st

_ﬁ
ﬁ
=)

o5 @.30}7] 013%4 el A =7t o] safA|aL
Ut
TIPS‘G 1:‘:'}1\:1]— Zl—xé]
3Hoverloading) = <13k
old 7H$-
TIPS &= = 37
A<

o] NE 4

TIPS revision©| B3}t
shunt reduction® occlusion

¢lt}t. Shunt Occluﬂonc‘ﬂL coils, caval

fillers £+ balloonS2 o] 8% 4 Y21} mesen—
teric infarction=2] Z|gZAel Hojsld 55228 &
gk = 97 g2 8= AEA gt

Shunt reductioni’l H“ﬂgi B Zg oA = 2719

WA revisionol A+ 7F-H7F 6 mmE ZE5H whE
o] A& stentE oJ&sG L, F WA oA =
stent?] S7H& ©L £33 a7} 0“11 hand-tied
suture® F#°] 3 mm® &I 7hed oS WO
= WS ol &St AR e & X9 TIPS
revisiong Al3Ho] tract sizeE WAH SR 6mm

9 3mmaAAFH o

TIPSE Ruithe WEo=A Uy Juis 288
Amshs Yo 270] ShEs NS At
|A AlE 4= qlek, AFA20 TIPS F-of HulF 28
o BANA G T2 PEFol WAE S w1 9l
3 3k AlEl7E 345 ofskE 42 Uk, 182 TIPS
2 AWF] A BE U Bl os 243 3
7¥ske] TTPS Al g o 57} ale & of of i},
U 7= a2 e
1. QIR Ato|E; (22
2. Soon Koo Baik, Young J u Kim. Zz=oy zhy Xoj

rot [o

o Clabao| ZHEHZO| MAl EoEk| O|xl= EEE ol

= =

A317|8+5|x| 2001;37:21-25
3. A.R. Owen, A.J. Stanley. The transjugular intrahep-

atic portosystemic shunt (TIPS). Clinical Radiology
2009; 64:, 664-674

4. David C. Madoff, Michael J. Wallace. TIPS-related
Hepatic Encephalopathy: Management Options with
Novel Endovascular Techniques. RadioGraphics
2004; 24:21-37
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Fig. 1A, Spotimage after deployment of the constrained stent—graft shows an hourglass waist (arrow), indicating instanta—
neous reduction of the shunt diameter.

Fig. 1B. Portography after deployment of the constrained stent—graft shows more visualization of portal vein (arrow), sug—
gesting increased portosystemic gradient.

Fig. 2A A purse—string suture was woven through the stent mesh and graft material, approximately one—third the distance
from the leading end, to create a constrained diameter.

Fig, 2B. Spotimage after deployment of additional constrained stent—graft. shows an hourglass waist (arrow) within the
preexisting contrained stent—graft to further reduce the shunt lumen.
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CASE 31
MHIZIOI 222 O BROIN SHUZIH4QURNAUNZS
UhASE M Budd- Ch|ar | 2329 YU XE

Endovascular treatment of acute Budd-Chiari syndrome after TIPS
in patient with living donor liver transplantation

7195}
a0 o
AFel SMeZE Fefelstat
® FAciof o] PAE|H 4 A o)g 7 28| 27
Living donor liver transplantation, TIPS, o7 g A5 WHEse] #E (Fig 1)

Budd—Chiari syndrome, thrombectomy

@ %Eﬂ $-= &EAW (righl inlernal jugular vein)2 &
5541/ At Apsto} QRHALR TIPS 25 F33 tha 5-Fr 7t
Hleb A3 ZHE W sl A TIPS 7= detio]
o QAtAA FEw o] yhEw 7w o] A Ao] B
A7 Al 422 19 F- whyd ARwrg oz ojgt B (Fig 2, 3). 8 mm A4 FA7HE & (Foxcross,
wolslR] £ o & |4 Eaol AlmAul e 23 o] ik Abboll, Beringen, Swilzerland)®t 6-Fr 7 e e
Alske] TIPSE A8 wkle TIPS 6o & wlagl=y] 2 (Envoy, Cordis, Florida, USA)E o]&3fo] 7H4w]
A7} A& A 1.8 mg/dlolA 10 mg/dl2 79 S el 4L maceraliondt & F¢ste] AAs 9IS
(Fig 4). TIPS 72 wotil B M-S 32517 93
*) I|_|||:_|‘|g>=| Z7F4¢l bare melal slenl (Taewoong medical,
Acute Budd—Chiari syndrome after TIPS Gyeonggi-do, Korea) & 7] 9 3 (hepa-
locaval junclion)f-$71A] 2ste] A2 5192 (Fig
° FyAA 5. A4 & Welsyl $X= guAow gastel A
A 7F0) 4] 224 1 T AJ33F B OTol|l A 97k F 25Y ol 2 mg/dI7hAl skl A &
9 (right hepatic vein)}& HEEe] glou 5w 24 AAAS Y 3 Ak S5 CTAM #2792 A
(segment)T 8 HA 7HAWME iAW I didsl=  MEHoH &89 2= TS (Fig 6).
ojA d e HA Ho] glown] FuegFom QI
Heob 37189, BEAUAIAE 2 Aol @ k|
THARREG o] Uk WA Baol AR & #7 Budd—Chiari syndrome &7 749 24
ol A 72 9 TIPSE A Fstge. TIPSAE 62 o2& Qs WAsi 2 A 52 AEA
T ASE BE CTO|A] TIPS A&0] Y9fo] Lu o A& o] 9o Aol A s, f2e= 2
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Feot go] SJelyo R WAY 4 gon F 7
HHFe dod 4 9m Pshd el & 4 gtk

4} Budd—Chiari syndrome®] 3 =
= BA gou EHo] e#iEA ¥ F

2]
AR Zatgl o 59 EAAAE HoRE HF
o 7HEE Awsto] HEHo R Mg vh
4 ASdTk, Ao Al Eu 1 QFo) WAL o]
27 7h o] Aot o] AlARREGel 23] dofitn
Aol &g 7lcte)7] A EHnE o 9t S
o] WA TIPSE AlYe 4= qlek, Lejut AA|7to] 4]
kx4l TIPS 7|4A 0 2 o] 9n] K lo)| oJ5HH
A% & 7F FjALe] Zhs Aol QA I S HIER
o Eo 2 FEel Zo] 7w gk 7ho] wiE W
o2 AEHeI e A TIPSHE F 94 199 ¥

ZZo] 23t Budd—Chiari syndrome®] ¥ 7154
o] Qo v R FOJE 7|&ojof gt}

1. Schemmer P, Radeleff B, Flechtenmacher C, et al.
TIPSS for variceal hemorrhage after living related
liver transplantation: a dangerous indication. World J
Gastroenterol 2006;12(3):493-5

2. Saad WA, Davis MG, Lee DE, et al. Transjugular
intrahepatic portosystemic shunt in a living donor left
lateral segment liver transplant recipient: technical
considerations. J Vasc Interv Radiol 2005;16:873-7

3. Lee HJ, Kim KW, Mun HS, et al. Uncommon causes
of hepatic congestion in patients after living donor
liver transplantation. AJR 2009;193:772-80

4. Cura M, Haskal Z, Lopera J. Diagnostic and inter-
ventional radiology for Budd-Chiari syndrome.
Radiographics 2009;29:669-81

5. Shama S, Texeira A, Texeira P, Elias E, Wilde J,
Oliff SP. Pharmacological thrombolysis in Budd
Chiari syndrome: a single centre experience. J
Hepatol 2004;40:172-80

SInE=R

Fig. 1. CT scan obtained on 6 days after TIPS shows partial occlusion of distal end of the TIPS stent, and ill defined low den—
gity in the liver due to hepatic vein thrombosis

Fig. 2. Portogram shows partial occlusion in the distal end of the TIES stent.
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Fig. 3. Right hepatic venogram shows filling defect suggesting thrombus,

Fig. 4. Right hepatic vein thrombosis was markedly improved after balloon maceration and aspiration thromb ectomy.
Fig. 5. Portogram after insertion of an additional stent d emonstrates patent TITS tract.

Fig. 6. CT scan obtained 4 months after procedure shows complete improvement of hepatic congestion, and patent right
hepatic vein
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CASE 32

MK 71ojAloj A utANSEE. Small—for—size Z370] ofjHlS. 9[oF

O Cretaa Vascular plugE ©1g9t Ci2ie] M

L

Hemiportocaval Shunt for Prevent Living Donor Liver Transplantation (LDLT) related
Small-for-size-syndrome (SFSS): Embolization of Shunt Using Vascular Plug

° Falctof
small for size syndrome, embolization of por—

tocaval shunt, vascular plug

o =7

M/43

o AT

B-viral hepatitis?2 HCC7} &A3te] LDIT %
S W AR & A ZH3 Graft-to-recipient
body weight ratio GRWR)7} ¢F 0.59% &4 =il
SFSSE AWat7] $sllA 4=& Al left portal vein&
inferior vena cava®l $143}% hemiportocaval
shunlE 99, = § o gtd ¥ o hemiporlo—
o] 2 5 ¢l o,
Embolization®] o2& A[7]9] BAHAe|A] ALT7H
AsEo] AAARE (ALT: 100 U/L), th2 HAF 23E
2 BE AR Yy 7t 752 Aot (total
bilirubin: 1.0 mg/dl, AST: 29 U/L. INR: 1.06,

Prothrombin time: 13.7se0).

caval shunt embolization®]

4 A CTolA liver cirrhosis®t &7 S6° 1.9cm

20134 cll 1 it K4 o 3121 K| H205

H7]19) HCC7F #aEo] LDLTE Wtk % 14Y
S Al&%t abdomen enhanced CTOlA] left portal
veine VC& $1d5 o] 33l (Fig. 1), right portal
veine grafl liverof AAAF o] Qlo] hemiporlocaval
shunl& &9 & 4 tt. Hepalic perfusion

defect U ascites 5-& #H2E|R] i),

%257 §=35F right portal vein peripheral
branchE 22G needle® puncture 3}, portal
venographyE Al&5}le] left portal veind} TVCE ¢
AL 25ttt o] i porlocaval shunls 2 A
=lo] portal flow7} IVCZE o2 w7l Ao el
4%t Embolization ] main portal veinol4]
pressures 4% A7 18mmHgH 21 | pressure
7F 20mmHgo]3t2 X E 2L 8lo] embolization= %l
Y5t 7]= 3R I portal venographyolA shunt2
21742 13.4 mm, 4ol&= 175 mm=E &4 5o (Fig,
2), 27 16mm =7]19] Amplalzer® Vascular Plug I
(AVP II, St Jude Medical, MN, US)E& AFg-a}7| 2
AA 39 th 0.035 inch hydrophilic guide wire
(Radifocus® Guide wire M, Terumo, Japan)s AHE-
st wires IVCE ¥7 F, 9F guiding catheter
(RDC, Cordis, Johnson & Johnson Medical, US)E
portocaval shuntH-=2 AZsLY tip2 IVCEZHA|
YAE &, ol& ot shunt FHo) 16mm 27 9



Amplalzer® Vascular Plug I (AVP II, Si. Jude
Medical, MN, US)E 443}t guiding catheter tip
o] AAE wHA plug?] A AE 2H3}o] shunt
ol deploydt F, detachs 3HA] & AbefollA oF
108 A= 7]the portocaval shunt® flow7} Hi=
AL 2elstyl ot A3 flow”l 93l AL &9l g o}
2, plug® HA7F portal veind TVCHE LLHE=2
00

==

203t al vascular plug &
AR vbA o

prolrusion®] ¢

detach 39t (Fig. 3). A

&
ko

angiogram®| A portocaval shunt €3] =FE Il
EmbolizationAl® ¥ Z7%F main portal venous
pressure+ 25 mmHg% . Puncture tract

gelfoam2.2 packing 319 bleeding 2 A3} o},

Shunt embolization A8 670E FHol A3t
abdomen enhanced CTO| A4 embolization 2
Ho] lefl porlal veind IVC+ & HeElxgo] 3t
(Fig. 4).

o Tzt

Small-for-size syndrome< LDLTA|¢| partial
liver graft’} recipient®] functional demand& 4
£512] X3k coagulopathy, ascites, cholestasis}
encephalopalhy59] liver failure?} ¥HsH= 34
o AukA 02 Graft-to-recipient body weight
ratio (GRWR)7} 0.8 wjgkel Z9-of B 4= = A
o2 BRAFET (1, 2). SFSS YA ofl&= graft volume
ko] ofy e} thE of ] 7kA] a410] #ojste e
UHA Q=4 graft liverol steatosis®t &2 7|4
Z3to] QALY portal hyperperfusion, arterial
hypoperfusion 5°] &= 9, recipient’t & #
portal hyperlension®] 9144 Child-Pugh Score”}
700 SFSS7F BHFs Ao @ oA 9
o} (1-3). & F¥¢ 3= LDLT # Child-Pugh

B o]/ko}o

scoret= A93L, & $ portal hypertension §1%12
u}, graft size”?} ZFof SFSS WA 7FsAlo] 9& Zle

= dgE= el

SFSS| Amol| AMEH = Aled
modula lion¥} porlocaval shun (S A3 3] porlal
ZolFe 2o Tk (@, 4, 5). o
2 d-tollA LDLT 4% ¥ TIPSE Al&5}A 1t LDLT
gHEo] SFSSE st

splenic artery

pressure gradient®

4% A] portocaval shuntE

L "ido] ®auElth (3, 4, 6), 18Ut ShunlE ¥
o] SFSSE dlWsiA U X 7atA =W o]A)H 7tow
g Z &3t
w2hA graft®] long term viability7} 4] &
2 o]¥3t shunt portal flowE JAY4Fo=
FAE 4= Sl Al71ol "ol Zlo] Basith (1-3,
6). 3t =RAX = VC stent graftE deploystd
porlocaval shunlE =l 1Y & FZ A liver
functiono] 4o FAFATIL Bl skt (7).
I8y stent grafts AR 29
AN BRAEA g7 o, & FdE o A=
hemiportocaval shunt =% - 2F 25 YA vascu—
lar plugs ©]€3}9] shunt em Alagated
th Yagi 5°] 20059 W3St =& =2 & 5

Fg0] £0]59] chronic ischemiaZ

stent patency”}

bolization<
early period®f portal pressure’} 20 mmTHg ©]4F¢l
7%~ hepalocyle growlh faclor’} £7F3Fal grafl
hypertrophy 7} ] doji}= vhHo] SFSS EgH 2
AFo] =ola 4= glvka skt (8). ‘?_]’E"j,

o] WIS it ¢t(n = 134)0lA= 4 5, por-
tal pressure’l 15 mmHg ©|st= &35 A= o] oF
LDLT 2o Al A £2 235 7| 4= lrkal 2l
3to] (9), oF&7HA] &= liver transplantation® =3}
= o5 Atojo A = A2t pressureol et 52
7h o] Fo] XA kAl vk, 2 FH o A
embolization #o| A|8§et portal pressure’} 18
mmHg® 735 o] Yagi 59 =& 3189 shunt
embolizationE 245 vt Shunt embolization §-
o] portal pressure”} 25 mmHg= 4= 7|t)g
A AERTE AN Ale & 4 77 Fe @9y
AL A total bilirubin I AST/ALTE= A& 0 5 A
o2 tbel} SFSS wHAISio] grafl liverd 7]&0] &

A% Z1& & 4 A

Ogura &

LDLT %, shunt embolization& A|33}+= portal
pressure?] 7| gk o] o] W A= gy @

o E=Rold 2 ¥ 309 o9 2/ ol portal

pressureﬂ o Ao| £x| oo A= 2T 4 q)
Aol FOsta AUt (7-9). L Zelol A
porlal pressure”} L ok shuntol 2)8)A]

=4
71 F o 2 WA 4= & portal flow steal phe-
nomenons WAE7| A °F 18 A= At F o

shunt embolization® A3t =9, shunt
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Hop HAgE A7)0l ojsfAl
+ ° @ dAt7F Zasit), = S e 2o
portal pressure’l 20 mmHg ©]3t2 X FHIL U
H A= dHF <2 embolization©] ER3HA] o T
A= ZrlA el oLyt Qs Ao g XzbE )

ESE portovacal shunts= shunt®] Zoj} 270
w2} embolization material 2 Agjo] Sefx|A| Ew

embolizaliond Al&st=

EE3H
E3k

nao 7ozt #ot coildt 2+ malerial & shunl
£ o=t PESEHA AREs] ook whebA YIAE

Al
(=]

AR 1

1. Gonzalez HD, Liu ZW, Cashman S, Fusai GK. Small
for size syndrome following living donor and split liver
transplantation. World J Gastrointest Surg 2010 Dec
27;2(12):389-94

2. Dahm F, Georgiev P, Clavien PA. Small-for-size syn-
drome after partial liver transplantation: definition,
mechanisms of disease and clinical implications. Am J
Transplant 2005 Nov;5(11):2605-10

3. Troisi R, Ricciardi S, Smeets P, et al. Effects of hemi-
portocaval shunts for inflow modulation on the outcome
of small-for-size grafts in living donor liver transplanta-
tion. Am J Transplant 2005 Jun;5(6):1397 -404

4. Ji-wei H, Li-nan Y, Zhe-yu C, et al. Hemi-portocaval
shunt: A simple salvage maneuver for small-for-size
graft during living donor liver transplantation. Chin Med
J 2011;124(14):2231-3

5. Tanaka K, Ogura Y. “Small-for-size Grat” and “Small-
for-size Syndrome” in Living Donor Liver

2013 o &l

| E{HI M AtO| 55| X| H[205

+ Amplalzer vascular plug©]
ou] shunt®] Zoj7b v #-2 7%

2 type I vascular plug2th=

%2,

s

type I vascular pluge] ¢ £& = Sit}.
Portocaval shunt embolization®] long—term fol-
ow up 97 QLo 2 & complication WA &5

shunt embolization®] AA| liver graft®] outcome
B survivalol off QL FEAE 71 A7)

Aasi,

0

(o]

= L

Transplantation. Yonsei Med J 2004;45(6):1089-94

6. Xiao L, Li F, Wei B, Li B, Tang CW. Small-for-size syn-
drome after living donor liver transplantation: success-
ful treatment with a transjugular intrahepatic portosys-
temic shunt. Liver Transpl 2012 Sep;18(9):1118-20

7. Botha JF, Campos BD, Johanning J, Mercer D, Grant
W, Langnas A. Endovascular closure of a hemiporto-
caval shunt after small-for-size adult-to-adult left lobe
living donor liver transplantation. Liver Transpl 2009
Dec;15(12):1671-5

8.Yagi S, lida T, Taniguchi K, et al. Impact of portal
venous pressure on regeneration and graft damage
after living-donor liver transplantation. Liver Transpl
2005 Jan;11(1):68-75

9. Ogura Y, Hori T, EI Moghazy WM, et al.Portal pressure
<15 mm Hg is a key for successful adult living donor
liver transplantation utilizing smaller grafts than before.
Liver Transpl 2010 Jun;16(6):718-28

. Portal phase of abdomen CT, after LDLT
with hemiportocaval shunt formation
shows left portal vein connected toinfe—
rior vena cava (arrow) . Note the metallic
surgical materials around the shunt.



Fig. 2. During shunt embolization, Main portal venography shows a patent portocaval shunt (arrows). The diameter and
length of the portocaval shunt were each 13, 4mm and 17.5mm.

Fig. 8. After deployment of vascular plug (arrows) at the portal side of portocaval shunt demonstrates no flow from portal
vein toinferior vena cava.

Fig. 4. 6 months after embolization of hemiportocaval shunt using vascular plug. Follow up enhanced abdomen CT shows
vascular plug (arrows) b etw een portal vein and inferior vena cava,
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CASE 33

B3y oy 3UL 0|26 SIHHMLS £

o]
A ZIEURAGY AHE

Successful transcaval embolization of congenital intrahepatic portosystemic venous shunt using
detachable microcoils

Qa1 ZENER, AsE 4T3
SIAICHEIT AMEIBIA S SMolstnl| ROIZIZESTT UANHS! SALOlsIaK

Q@ =AY ZHE W 2] (left medial portal vein branch) 9F 7+
Intrahepatic portosystemic venous shunt,  <Pd% (middle hepatic vein) Ato]ol single tortu-
embolization, detachable coils ous IHEW HAilgtelo] Qlglom - W& 7HEWA] 9
7L oF 1.8cm, F7F 7WE oF 2.4 cm 7HA] B
o= = azo] %A, ST 7AW caval junclion
77/ A& of7t Fold EEH5o R IVC medial aspect®
acute angle BT e, 7+o] AAA w2 A
o AUMAHA A oY, FF 7HRY BxEe) Uy Tt v
AAA 7HEmA AR shae g gy wrysk  SHAAL, (e o] A o R otk AA Hol= gl
AAAE P ol E 94 HapRl e Ae 7 (Fig. D
AR} akR Y oFE 2 (179umol/L)o] at, AlA] AX
A @A) AR (Flapping temono] EuE e 7+ @ AlEHH ¥ M=
] TR st SHERA I AAEY I Sk} 9 %2539 =3} right internal jugular veing ZX}
Al Abe Wl AA] Al 22X S AT oFAF o] Ao & thofst %9 5F angio catheter® middle
T S 70 240 7)9kEo] glom | WAl A3%E  hepatic vein & selection 3t Lo TVC oA
AAEAL B A FAL 2ol A AEA 7FEwWA Al middle hepatic vein 22 7h= junction 49
g0l gt 7 ES R Ak wigkon) fi3d AmE  angle W AR Q151 selection®] X5 T o9}
APt d sz & o] ofshsE bl ezl Wt ©f B2 - portal vein branche] ‘U]
QJo] ZAA A L] o= ujujsk A2 (ransporlal approach+ &71%F AMe)
2 righl common femoral veing A} 3t 3. 5-Fr
o FIctH RH catheter (Cook, Bloomington, IN)Z middle
Congenilal porlosyslemic venous shunl with  hepatice vein& selection ¥ $- 2.5-Fr micro-
hepatic encephal opathy., catheter (Renegade, Boston scientific, Natick,
MAYZ ©]-4-3)| main portal vein 7} approachd}o]
o FHHALA shuntogram< A3 (Fig. 2A-B). Portosystemic

A& A AW BE AN $E FholA] A S venous shunt O 7HE F H9lol A HE AFT ]
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Z 19709 delachable microcoil (Interlock, Boslon
Natick, MA)E& A}§3}4 shunt
A3 (Fig. 20). ARSH 7 &
74 €] microcoile 14mm RE™, embolization A3y

£ F3F flowZF AE R

scientific,

embolization&

Ne 5

CT oAl shunt® mid portion,
H3}
wAZo] oAl Hlsf 2aH4
UE 25y F TEYE o AR partlal
luminal thrombosis (~30%)7} FAE G52 HY
(Fig. 3).

A

X2 coil embolizalion

2} (Intrahepatic portosystemic
venous shunl, IPSVS)2 ]9 =&ral 7R ¢
Hzo] 287 ANE B2 BY 1T AN
) o 9] A 4852 S99 ge LERY
DR B 50 oA AT
WHA gAE ot
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froor o ool 2
NN T

AW 7prtolo] £33 [PSVSe AHS-o= FEW
o] 7HeE A4 % @"% 4 FHEe wo] . shANE
st A 7} 7-

7] wfoll MAEH
ot webA FHEE ) SRk A
ofgtr}, = FEollA WA £ 79 IPSVS fe

=845 & Adde

upepa] O] 7RO o] mjg- ARttt whehA
A7 A Rk A J o] Agteirta
HE AT 9 Smo] AR Fol wEw 2 Fe
e 7o) shukel 7 e o A
ATk, E3F St oA FH o] o]
w9~ &9k wEel selection 3=t ©]

gl oA = TVCe middle
shuntete] HA2 Q1 HeF
o %lo], vascular plug / large bore introducing
2717F ol g o, giete g o 79
detachable microcoilE 3l S84 S 2 A3 L
o A EHo] o)Fste] WlEWil L YstA] o=
SR S K2 R EAEAYE o 5 A el o
o2 dEyo} o] FAgo
AR (34 umol/L)E Bok2 AH R
Tz o A R of 2=
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Fig. 1A, Preprocedural contrast enhanced CT Axial image of patient portosystemic shunt,
Fig. 1B. Contrast enhanced CT Coronal image of patient por tosystemic shunt
Fig. 2A. Hepatic vein was selected using 5—Fr RH catheter during procedure.

Fig. 2B. Shuntogram after selecting the portosystemic shunt with microcatheter.
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Fig, 2C. Interlock detachable coil emboilization was done.

Fig. 3A. Preprocedural contrast enhanced C1' Axial image at the level of portal vein umbilical por tion.

Fig. 3B, Follow up CT scans after 15days at the level of portal vein umbilical portion.
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Sonographic Augmented Angioplasty for Occluded Draining Vein in Arteriovenous Fistula

1 1 2 =] 3
HAZE', AMHA' OIXHEE, OlsHT
SIS T SAOEny, AMSNS IR ALY FaolstTf,
JtEstn MSHDRYY Farolstap

HESGOR Hn 22WE main $E /PR AHS
8} real time &% 59 probe & 0.035 J-tip
& straight—tip guide wires(Terumo, Tokyo,
Japan)® 5 Fr kumpe calheler(Sofl—Vu,

° Falctof
Total occlusion, Sonoguide guide wire negotia—

tion

° 31

62 years, male

o A7
B35 6 ¥ 3R 49 right radiocephalic

fistula® shunt operation®] A|¥E AL THY B
Wb T2 T gl A 1548 AE

43 V) AohE FaR B o Wasart

or

@ XItt

—

total stenotic occlusion of AVF

AFA 7

° o —

02

° AMzdd & M=

Tnitial shuntogram 4 total stenotic occlusion®
antecubital vein ¥ cephalic & basilic veins®] &¢I
=t (Fig. 01) FAISl A B o]4e] oulflow vein
< 0 4 gilen 259 Imm A7 7
EAow gelx drhFig. 02). 7Fr, 24em sheath(
Accu-Sheath,

Cheongju) & HAE HEA7HA] ARAAZF FAE

Sungwonmedical, Korea,
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AngioDynamics, USA, NY) HF=2 ol §A|A]7] HA|
wire & AZAFH HFig. 03). A& % guide wire 7t
o) 2 £3 U7 parenchymal injury & -3
3t tHFig. 04a, b).
Zrol angioplasty & Al3YstHrH(Fig. 05).
shuntogram 4 B o]4e] @akiAto] glo] A Hed

& Bkl Ales R tHFig. 06).

71 % venous true lumen
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1. Gorin DR, Perrino L, Potter DM, Ali TZ. Ultrasound- sis of arteriovenous fistulae in haemodialysis patients.
guided angioplasty of autogenous arteriovenous fistu- Nephrol Dial Transplant. 2001;16(1):151-5.
I;\s in the office setting. J Vasc Surg. 2012;55(6):1701- 3. Napoli M, Montinaro A, Russo F, et al. Early experi-
: ences of intraoperative ultrasound guided angioplasty
2. Higuchi T, Okuda N, Aoki K, et al. Intravascular ultra- of the arterial stenosis during upper limb arteriovenous
sound imaging before and after angioplasty for steno- fistula creation. J Vasc Access. 2007;8(2):97-102.

g, 1. AV fistulogram :occlusion of antecubital vein with collateral tlows

Fig. 2. Sonogram at antecutibal vein

Fig. 3. Guide wire negotiation to occluded antecubital vein under only US guide
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Fig. 4A—B. parenchymal rupture due to guide wire

g, 5. Guide wire negotiation to true venous lumen and balloon angioplasty at antecuvital and basilica vein

Fig. 6. Final shuntogram : relatively good out flow in AV fistula
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ATOH QYN EH Bt
X e AUNUS

P&, MM O|KH, OlshT
SHfStwH P JHostat aMeltistm S MHE Fatolstup,
tEEiste MEERHE Fafolstuy
@ ZAlcto] shuntlogram(Fig. 01.) 4 lefl basilic vein ] lolal
Transjugular angioplasty in AVF occusion & Ho|¥ Z2ZI remanl vein 9] 7]
+ Imm o8} Q1= ),
° & A5t Al BRIE]= oulflow vein & $1%17|o =
65 years/ female =3 F-E3to| 5 Fr kumpe calheler(Sofl-Vu,
AngioDynamics, USA, NY) o]l 0,035 slraighl—Lip
@ QIAMA T guide wire(Terumo, Tokyo, Japan)& AR&3sto] o
kAl 3 )Y AEE AZE BEAL AVR] 754 3l lefl basilic vein 22 15em ©]AF X350
A2 =aw Yyystarr 34 294 139 A9 shunt (Fig. 03) , 4mm balloon(synergy, Boslon, Ireland)

operation (Left interposition straight graft
between upper arm cephalic and basilic veins)=
Aagre BxE 39 Aol A& A ulAer
A3y Wt

o] 3lom medication % aspirin®] == o] I3t

angio—

plasty s 714 Agho g ALY ndY

o Aty

Balloon angioplasty via transjugular approach
° YMAA

o NguY ¥ M2

22k AV fistula + 223} total thrombotic
occlusion H Ao Al& A urokinase 100000

£ AF85t9] thrombolysis and aspirated

AT 15 AW

unit

thrombectomy &

£ AM&-3Fo] blind angioplasly & 3 (lrue lumen
o RO Mg A= ouf Aofstg] thFig.04).

t o]49] anlegrade® ] H+2 ojH& ZoR
@3t regrograde approachE 93} lefl inlernal
jugular vein 2 23} 5-E3})] 9Fr shealh( Accu—
Shealh, Sungwonmedical, Korea, Cheongju)=< A}
43819 access sFItt. (Fig. 05a) 183 5Fr Cobra
& sherpherd hook catheler (A&A M.D., Korea,
31o] lefl axillary vein2.29] %
& A =S THEFig.05D).

Sungnam) & °©]%
Relrograde venogram< A3 A lefl basilic
g Zro} L2709 7Tmm balloon(synergy, Boslon,

Treland) & A}8€3}9 ocdusion & vein o] ojsk

vein =

Criss—Cross “double-balloon” angioplasly & Al
Y3t Fig. 06) .

71 % final shunlogram * blood flow 7} A7%
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|

of

Y

& ST &S £251AT (Fig. 07)

e

I_

H%Z9 AV fislula o4l Anlergrade angioplasly
7F A
approach® #Z3}9 angioplasly &

4L cenlral vein¥ A% Lransfemoral
A= AL

subclavian or axillary vein ¢ 7%, anlegrade

approach® Llransjugular inlrahepalic porlosys—
lemic shuntl (TTPS) sel o 9% ROsch-Uchida
needle® A&t ANEE A=gE 49 5ol T},
SRS oldl ZAAY BT weel Ahe (e,
basilica vein or upperarm cephalic vein )olAl& F
A Tlorg AHE ] olelg Ao Az,

o] Z&+= Peripheral arlerial occlusive disease

oAl Schmidl 5] M4 AE3sE ZIA™  ‘double

2013 o el Bl M Mol ste| X| H20=

balloon’
Rttt

Transjugular approach & %3t

lechniqueg Aol 2-§8fof Al&=3to

3

double balloon’
lechnique-2- anlegrade angioplasly 233k Zkx}of A]

E ThE St Tjske] | 4 QS Aoleka AZkEnt,

DN ~ 3= o W

1. Schmidt A. Bausback Y, Piorkowski M, et al.
Retrograde Recanalization Technique for Use After
Failed Antegrade Angioplasty in Chronic Femoral
Artery Occlusions. J Endovasc Ther 2012;19:23-29

2. Goo DE, Kim YJ, Choi DL, et al. Use of a rosch-uchi-
da needle for recanalization of refractory dialysis-
related central vein occlusion. AJR 2010;194(5):
1352-6.

Fig. 1. occlusion state of left basilica ven with
collateral flow

Fig. 2 Guide wire advancement under Only

Sonoguided




Fig. 3A—B. Guide wire negotiation into occluded left basilic vein with 4mm balloon
Fig. 4A-B. Failure of guide wir e negotiation. Balloon tip was located in subcutaneous tissue.

Fig. 5A—B. Retrograde guide wire negotiation to left basilica vein via transjugular approach
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Fig. 7A Fig. 7B

Fig. 6. Criss—Cross “double—balloon” technique in lett basilic vein

Fig. 7. Final AVF shuntogram
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CASE 36

U EAPRI AN LAYH
viabahn stent—graft

~

Z Al & o
AFO|
H d

Ao chok
20| Hil

Viabahn stent graft placement for central venous occlusive disease in hemodialysis patient : 2 cases

© Z4lEto]

Central venous occlusion, viabahn stent graft

° & 1
794/ AR}

E] chronic renal failure® left

_1?1_
AVF F3l 5 38] FATR AR A%

it Aol swelling HAso] WLsH
o Flcty

Segmental stenosis of left brachiocephalic vein
in hemodialysis patient
° YyA

Left upper extremity VCTAOIA arotic arch®}t
sternumAFe]o] YA 3FaL Q&= left brachiocephalic
vein?] proximal segment®l| significant luminal
narrowing®] SItt (Fig 1A) ojH &L A4t
3D volume-rendering imageo|Ad &= Z #zFIT}
(Fig 1B)

EN =

2% FUEYRL 7

o Az

Supine position®]A]

= O
T, Yy yse
Tichet Hajolstmal

6Fr shealhd® 4% sH% .
catheler(Boslon scientific, Nalick, USA)E 43}

5Fr imager II

1L 0.035-inch hydrophilic guide wire (Terumo,
Tokyo, Japan)S ©]&3}9 lefl brachiocephalic
vein® A%F FAELE FHAIX *-
Algsiglet AlSY

cephalic vein¥]

venography &
oF venogramol| A lefl brachio-
B 20 4 Uik (Fig 2A)
% AYE 7 "E Fal 0.035-inch amplalz
extra sliff guide wire(Cook, Bloominglon, USA)
£ inserliond}o] 71 Lip2 lefl axillary vein®l $X]
A2l % 13mm x 5ecm Viabahn slenl grafl(W.L,
Gore & Associales, Arizona, USA)E lefl brachio-
cephalic vein®] F2E9] o Adstsich (Fig 2B) L
3 19mm x 4cm ullra-thin diamond balloon

calheler(Boslon Scienlific, Ireland)E& ©]&3}o

slent-grafl WHE A Z T (Fig 20) 1 $- A3
3t venography ol o] Hell AW Fae TAES
), stenl-graft W&o Ao} 552 & FA =AU,
£ complicalion& Ho|A] o} A& R
(Fig 3)
° 38 2
424 /o=
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2} chronic renal failure® left AVF 53] &

A& o] swelling HAYdto] LT,
20069 5€5E 20079 3E7HA] left internal jugu-
7He B AFdgE A Y

/\42 o] X}i

%gﬂ E{L—]Al EXQ

lar veing a4 F5-8

U

o Zlcty
Segmental stenosis of left brachiocephalic vein
in hemodialysis patient

° HA A

Left upper extremity VCTAYIA arotic arch @}
sternumAle]of] $A8FaL Q1= left brachiocephalic
vein 9] proximal segment®| significant luminal
narrowing®] Qth. (Fig 4A) o] &AL A Adsh
3D volume-rendering imageolA = Z #zET}

(Fig 4B)

° Alg 4 U M=
5 397

AFQ18ktt. 5Fr performa angio—

Supine positionol A W-g Az}3}EaL
6Fr sheath®
graphic catheter(Merit medical system, South
Jordan, USAYE AFstal 0.035-inch hydrophilic
guide wire (Terumo, Tokyo, Japan)S ©]& 3}
left brachiocephalic vein®] 43t H2EH 5 FiA|
7% A&t A8 venogram
oA left brachiocephalic vein® @22 &eigh 4
AT, (Fig 5A) 1 5 A% 7HEEE 3 0.035—

inch amplatz extra stiff guide wire(Cook,

venography&

A

Bloomington, USA)E insertiond}®] 71 tipZ left
axillary vein® $1A/A1Z] & 13mm x 5cm Viabahn
stent graft(W. L. Gore & Associates, Arizona,
USAE left brachiocephahc vein® FEREH A 4
A3t Art. (Fig 5B) 11 %
xtreme PTA balloon catheter(Invatec S.p.A,
Roncadelle, Ttaly)E ©]&3to] stent—graft HHE
PgAF T (Fig 50) 7L %
ojFo] HAY HF2E TAHH

2 12mm x 4cm Admiral

Al88%t venographyol A
o stent-graft W

2013 eIl Bl M Q) stal X| M20%

o) Hupo] 53

=
lion Ho|z| oo} A|4L Z73ty ] (Fig 6)

rlo

N
o
Y
i)
x2.
M
o
gl

el WA 5 QY Fh
A GHolth, olo] Uele

AARWMI| Qs AMAEAF 9= o] 23t inlimal

3

&

hyperplasia, 74, 183l venous valve? hyper-

trophy soltt, 53] BHEH calhelerizalion®] 2Jgh

o] o
==

of

chronic lrauma”} inlimal hyperplasia®
ZistE R AN AL 7
g 8ot o]F sy YA HER
sk k= Flo] £ov Hastd

CEERE

of

a%h

= O
T WIS

-

m

subclavian vein®thE jugular veing ©]83t=
o] Fr},

AW FHo AmHS
minal angioplasly (PTA), bare melal stenl A% 71
il A 257k vk, 71 F Y7 ARe Aes
o] Yo 4 glornm mje- AlgHAo|rh PTAS o35t
A7+ elaslic lesion®] I+ XA &= &7 AgH
1, non-elaslic lesion Y52 £o1} HH2}t
of 2+ A WHEAQN Ago] sty F7|7 §A7}
15t} bare melal slenl 498 PTAO| Aufjst 7
elaslic recoil, 37HE oJje]l 2 o] @ =to] A
- sl & 5 ATk 53] PTAC| ¥Eg<] gl=
2F9] ¢ mechanical supporld Aoz
QAT 1YY bare

migraion, shorlening, fraclure 5°]

percutaneous lranslu-

o]

’

N, Ho n°1'

s

palencyE FAAA & ¢

melal slenls

dojd 4= Q)3 ®3F T1 A7} inlimal hyperplasia
ojo] ofs HFAE 2 YoA wHEHS

Algol Had = it
AW FHo] gl Aol 1L

2 A7HO R slenl grafl 4ol ARt E3]

brachiocephalic veinol| 4] SVCZ2] o)+t

F AW H A O] 9= WhEkal Q= F W sler-

num Atoje] gwo] 7jo] Qlof 7|ES] PTAU bare

melal slenl 49C 2= long lerm—palency’| £

A & 4 %t} Slenl grafls bare melal slenl®]

T /v\—'— qu\ﬂ

mechanical advanlageE A|l&3 &



Z5A e s Hd kg AQ inlravascular
malrixS AT S 2 inlimal hyperplasias 9%
4 Q1o bare melal slento|A] B4 Q& frac—
ureg o= A= Y 4 ik o] o]fER s
slenl graflE o]&sto] AW F2S 7T A
long lerm-palengy & & © G4 4= & Zox
7\ Eeh, oA 1 S
veinol WS Aet 2t
43to] A Rngd A2 A& EYHSE complicalion
=2 A=l
¥t /\]%—7— 3 o] At 7‘1%77}7‘135 A A
X

A} 71 7¢o] &

|52 leflL brachiocephalic
o] Viabahn slenl graflE ©]

ch.

W = a2 W

.Javier E. Anaya-Ayala, Christopher J. Smolock,

Benjamin D. Colvard, et al. Efficacy of covered stent
placement for central venous occlusive disease in
hemodialysis patients. journal of vascular surgery.
2011;54;754-759

. S. Kundu. Review of central venous disease in

hemodialysis patients. J Vasc Interv Radiol.
2010;21:963-968

. A.M. Bakken, C.D. Protack, W.E. Saad, D.E. Lee,

D.L. Waldman, M.G. Davies et al. Long-term out-
comes of primary angioplasty and primary stenting of
central venous stenosis in hemodialysis patient. J
Vasc Surg. 2007;45:776-783

.A.B. Lumsden, M.J. MacDonald, H. Isiklar, L.G.

Martin, D. Kikeri, L.A. Harker et al. Central venous
stenosis in the hemodialysis patient: incidence and
efficacy of endovascular treatment. Cardiovasc Surg.
1997;5:504-509

.F.T. Padberg Jr, K.D. Calligaro, A.N. Sidawy.

Complications of arteriovenous hemodialysis access:
recognition and management. J Vasc Surg.
2008;48:55-80S

Fig. 1. Axial (A) and 3D volume rendering (B) images show segmental stenosis of left brachiocephalic vein.
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Fig. 2A. Segmetal stenosis is identified by contrast venography in left brachiocephalic ven,

Fig. 2B. The lesion was crossed with a hydrophilic wire, which was exchanged for a stiff wire, and viabahn stent graft
deployment was performed.

2C A balloon angioplasty was performed.
Fig. 3. Contrast venogram after deployment of the stent graft shows well patency flow in left brachiocephlic vein,

Fig. 4. Axial (A) and 3D volume rendering (B images show segmental stenosis of left brachiocephalic vein.
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Fig. 5A, Segmetal stenosisis identified by contrast venography in left brachiocephalic vein.

Fig. 5B. The lesion was crossed with a hydrophilic wire, which was exchanged for a stiff wire, and viabahn stent graft
deployment was performed.

Iig, 5C. A balloon angioplasty was performed.

Fig. 6. Contrast venogram after deployment of the stent graft shows well patency flow in left brachiocephlic vein.
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XLZCIE| RO O] ofZM WHMA H|Alof
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ol 7| A zm:13t1|71E

Subacute thrombosis and occlusion of Iliofemoral vein after renal transplantation: Recanalization
with mechanical thrombectomy and balloon angioplasty

Z=XIol,

HiE EEs HES 2

° Falctof
Venous thrombosis, kidney transplantation,

mechanical aspiration thrombectomy

CL|
/28 4]

o AMAH

Hypertensive nephropathy® <19 chronic renal
failure® living donor kidney transplantation A]3j
Hko. BR}R % T 1497 both leg edema WAYSH
Fovt lymphedema ®3+= postoperative change]
7He/d ateste] A s b St 5 Left leg
edemay #A3H oY Righl leg edema F31E &=
Fd ALEE T

Right iliac artery and vein®] transplanted kid-

ney? renal artery®} ¥ 7F=9] vein®] anastomo-

sis Ho] &= Aot

o A
< A3 A& Doppler US2ZA YA & renal
010} o

arlery and vein®| flow abnormalily”} $1$%12

= e H oF 209 Aol A3 ¥ Doppler ultra-
sonographys Right external iliac vein ZA|7}
thrombus® ¢13}9 total occlusion® o] 3T},

Right common femoral vein o= massive

2013 eIl Bl M o) sta| x| HM20=

thrombus® <1t near total occlusiondE]= par—

tial flowS A8k At (Fig. 1).
o Alsdt 2 iz

Righl common femoral vein lthrombusg 33 &
S} §&35ho) distal femoral veing Hx}5t%th 8F
sheath& insertion ¥ ¥ venogram A|3§3}%l.om,
right external iliac vein¥} right common iliac
vein®) extensive thrombosisZF 9L venous flow
© L ofdfiE R R3] grointt Ao Ut
S8 drain Hal AU (Fig. 2).
Righl exlernal iliac vein®| renal vein & 7[=o] &1

A=o] QIAL catheterE renal veinWfo] Fil A3

collateral vein&

3t venogram”*} right external iliac vein thrombus
Atolo] ol
Fal 19 e renal veinAAolE thrombosis”t gl
At (Fig. 3).

CatheterZ renal vein® anastomosis site $1&9]
right exlernal iliac veinS = XA RIGAE F

2 cm $&0|

9= lumene E3) renal vein®] drain

3l ESFS 1 anaslomosis sile ¢F
tight stenosisZ} 131t

8F guiding catheterE o] &3] 4 mechanical
aspiration thrombectomyS Al 33} HIiL, stone
basketid, Arrow-Trerotola device (Arrow-
Trerotola PTD, Arrow Intl, US)E A-&3}¢

chronic thrombusE maceration A1 % aspima-



Alatglth B Y] thrombus7t A7 = o]

} external iliac vein lumen©] @o] 3&

lion&
venogram-”J
He U residual thrombus® &% aspiration 3f+=
AL ol B AR = o] anastomosis
site 9F 2 cm AW right external iliac vein®] tight
Al g3t

A8 HS- residual thrombus”t

stenosis®l dst% angioplasty &
Angioplasty &
pulmonary embolism< 4o ¢ ez
infrarenal IVC®)| Vena cava filter (Gunther tulip,
COOK, Bloomington, IN, US)& HAA3 &
right external iliac vein®] tight stenosisE 14 mm
Algsr Tt (Fig. 4). 1
it balloon®] deflation HHA A elastic recoil
o] #2E o] angioplasty ol 534 ¢ WHOR
HE A ARE flow”t 583 AAHIL QAL $Hx}o]
o7k Flo] slent insertion Al83kA] ¢l Al&E &
=5kqiTt (Fig. b).

/‘]% 5 ghate] - A

5~ follow up angiography

balloon®.& angioplastyS

HE2 IEEHY o 25
= A8t tHFig. 6).
Venogram*o} renal vein¥} iliac vein® flow7} &o]
MAER I residual thrombusts AFFAL W, col-
lateral vein® 2% AAE ST 18 right exter—
nal iliac vein® lighl slenosis® ®J73| residual
stenosis? got 91l 714 balloon dilatation& Al
yakgict, Ale 27049 F IVC filter S A|ABHA A Al
Y5t venogramy = EIVO] oA 3] residual
stenosist= goFAA RE flowell Aoll7h §lat FAtel ¢l
o], % venous return AAoflE & BEAVF §l& A
o2 BArk (Fig. 7). o]% 2= QoA ¥ o]4e]

F4 osht 8k 2% glol AW qlek,

H==
To

e &
vk Bxlo A Deep vein
thrombosis (DVT)+ pulmonary embolism, pul—

Major surgery &

lower extremities®

Zj 4= 9= Az

AT [

monary hypertension,

chronic venous insufficiency S

d

@y Folth B Fds Aol4g we

o

Ipsilateral subacule iliofemoral deep vein throm-—
bosis 7} BHAISE AS-2 A BIHIE = 23] ol 2
B ozl ¢d#A QAL o]+ allograft failure

E+=

ThrombosisE £ § 23 7/ H=rF govf o
°l2 pediatric donors, multiple renal veins, pro—
longed ischaemic time, delayed graft function,
extrinsic compression, torsion,
hypotension/hypoperfusion5°] 1t} ESF acute
rejection, glomerulonephritis, immunosuppres—
sive therapy®l &3l ¢]AF8 L & late thrombosis7}
BEAEE 4= Qlt}, £3] end-slage renal disease A}
o 4] antiphospholipid antibody ] A5 ZE3}u
hypercoagulable statess &3t}

folo] Folo)= 7hol 7] Ztto] allograft failure
£ WA= 5831tk Duplex ultrasonography
= initial test of choice® iliofemoral veins 3+
renal allograft venovenostomy site®] EHE 7}
S}, Venography+ Ae9] gold standard ©|
A9t acule renal allografl dysfunclionitE]ol|A] &

ZGA AFEL.2 QI3 Algto] A,

& 4

Qe 9l DVTS) e Alo]4] Foli= ZWo] g
QykAo 2 4]

A
A71%58] Ast= 2] zol| Alofo] wEtt,
o]4] ka4l acute DVTE treatment of choice:
thrombolytic therapy©| ATt ¢F 10% 4 hemor—
rhagic complication®] W%k} Renal dysfunc-

S48 Early renal allografl vein thrombo—
=2 DVT A

Lion®]
sis® 7%

HEL Yol S
thrombectomy® IHE 4=
2hA1e]
fresh thrombosis”} ¢ organized thrombus’} L+
of Hoj& AFY o] A Aow weE gl om,
e 5 30d ool Hwto] HEV ol 28 ¥
< 1135t Al Bk Al oL

mechanical aspiration thrombectomy 3+ A3}
t}. Hwang et al.[2]2 4] o]4] 25 WAYSH psilat—

eral acute iliofemoral DVT®) t&}o] carbon diox—

3%+ pulmonary embolism
Sol= EFsa
sict. et # e

Ao+ thrombusE aspiration@® = 1

surgical

thrombolysis+

ideE contrast mediumo= AME-3F percutaneous

transluminal thromboaspiration® F3l 4542
& AYEE FEE Halskglth

Alo]4] 215 BEASE jliofemoral deep vein Lhrom-
Z=EA9t allograft failureE 2T ¢ Qlo]
z7|XIeto] pAojuf 2] AV|wH 28 AH 4
Lol whaf X EH o] AAS delo] atETh 2 F

bosist
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H o A8t o] perculaneous lransluminal Lhrom-—
boaspiratione SHASIY. G¥A ¢l AgWyHez Al
A FAY7MA] = 2520 Alo]Lo] gt ARl
SE Q7] wmoll 1A At dad Zlew A

ch,

N~ 32 W

1. Sterrett SP, Mercer D, Johanning J, Botha JF.
Salvage of renal allograft using venous thrombecto-
my in the setting of iliofemoral venous thrombosis.
Nephrol Dial Transplant 2004;19:1637-1639

2.Hwang JK, Chun HJ, Moon IS, Kim JI. The

Treatment of Deep Vein Thrombosis Immediately
After Kidney Transplantation: A Case Report.
Transplant Proc 2011;43:2415-2417

3. Ramirez PJ, Gohh RY, Kestin A, Monaco AP,

Morrissey PE. Renal allograft loss due to proximal
extension of ileofemoral deep venous thrombosis.
Clin Transplant 2002;16:310-313

Iig, 1. Ultrasonography demonstrated completdy occlusive thrombus within the right external iliac vein.

Fig. 2. Initial venography showed an occlusion of the right iliac vein and development of collateral vessds around the

occluded ven,

Fig. 3. Venogram showed patent two renal veins anastomosed to the right external iliac vein,

2013 o el Bl MY Mol ste| X| Hl20=



Fig. 4. Venography showed tight stenosis in right external iliac vein. we performed percutaneocus transluminal angioplasty
with 14 mm X 4 cm balloon catheter, After angioplasty with 6 atm |, waist of stenosis disappeared. Immediate elastic
recoil was found on post—procedural venography.

Iig, 5. After percutaneous transluminal thromboaspiration and balloon angioplasty, improvement in lumen diameter with
residual thrombosis and residual narrowing from elastic recoil.
Fig. 6. 14 days after percutaneous transluminal thromboaspiration and angioplasty, Follow up venography demonstrated

patent iliac vein flow with disappearance of collateral vessels. Tight stenosis in right external iliac vein still
remained.

Iig, 7. After repeated balloon angioplasty, Post—procedural venography showed improvementin lumen diameter with resid —
ual stenosis,
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° Falctof
Effort—induced thrombosis, subclavian vein,

catheter—directed thrombolysis, balloon angio—

plasty
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matous change
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= F9HAL&(filling defect)o] AL F4A W o] w4
Ho] glo A B AW (collateral vein)o| EFR Tt

(Fig. 2A). Shealh® 3l llem Z9°]9 mulliside-

ZAl %

hole infusion catheter(Cook, Bloomington,
U.S.A)E sty =3a= EAE 3 &(catheter—
directed thrombolysig) AR} (Fig. 2B). Al
7HF 108 WY &=2 $27UA(urokinase) 3¢
391 sheath?) side arml 2= A7 500unite)
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(superior vena
Arh(Fig. 3B). FEEHE guidewire® FIHAA
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XS, CisteiEte|utstE| x| 1997;13:124-129 outlet syndrome. J Endovasc Ther 2003;10:336-340

2. AbuRahma AF, Robinson PA. Effort subclavian vein 6. Urschel HC Jr, Razzuk MA. Paget-Schroetter syn-
thrombosis: evolution of management. J Endovasc drome: what is the best management? Ann Thorac
Ther 2000;7:302-308 Surg 2000;69:1663-1669

3. Smith RA, Dimitri SK. Diagnosis and management of 7. McGlinchey PG, Shamsuddin SA, Kidney JC. Effort-
subclavian vein thrombosis: three case reports and induced thrombosis of the subclavian vein--a case of
review of literature. Angiology 2008;59:100-106 Paget-Schroetter syndrome. Ulster Med J 2004;73:45-

4.Schneider DB, Dimuzio PJ, Martin ND, et al. 46
Combination treatment of venous thoracic outlet syn- 8. Divi V, Proctor MC, Axelrod DA, Greenfield LJ.
drome: open surgical decompression and intraopera- Thoracic outlet decompression for subclavian vein
tive angioplasty. J Vasc Surg 2004;40:599-603 thrombosis: experience in 71 patients. Arch Surg

5. Schneider DB, Curry TK, Eichler CM, Messina LM, ALagleise oy

Gordon RL, Kerlan RK. Percutaneous mechanical

Fig. 1. Multiplanar reconstructed images (A —C) shows contrast filling d efects (arrows) within right subclavian ven,
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Fig. 3.

g, 4.

Fig, 2. A, Ascending venogram of right upper extremity
demonstrates total occlusion of axillary and subcla—
vian veins with multiple collateral vessels. B, A
llem-ong infusion catheter with multiple sideholes
was inserted into right axillary and subclavian veins
for catheter directed thrombolysis with urokinase.

A, Ascending venogram of right upper extremity after 28—hour continuous infusion of urckinase shows remained
stenosis in subclavian vein, B Venogram demonstrates severe stenosis (arrow) in orifice of right subclavian vein. C,
The stenotic segment of right subclavian vein was dilated with a 12mm—diametered balloon catheter. D, Completion
venogram shows ndther significant residual stenosis nor collateral veins after balloon angioplasty.

Axial Cl' image after one year shows good patency of right subclavian vein without evidence of residual thrombosis
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CASE 39

NBCA(N—-butyl-2-cyanoacrylate)&
Ol g3t JIMRIGHR HHE A2

Embolization of bronchobiliary fistula with n-butyl-2-cyanoacrylate(NBCA)

@ ZAlctof 5 PTBD tubeE &3l 8 Fr sheath& et 7,
Bronchobiliary fistula, embolization, NBCA Z2FAE Fol BEe 7FA9 AdE st
(Fig 3A). ZL ¥, 5F Park's bright catheterE A3}

o =y of 7|79t 1A% g= B8EA 9 guidewireE XY
63A1 /A Al # ©, NBCA(N-bulyl-2-cyanoacrylale,

Histoacryl, B, Braun, Melsungen, Germany)%}

@ QAIAZ lipidol(Guerbet, Aulnay-sous-Bois, France)< 1:1
N Eo R 2 oA EwastAs 2 A 8 2ecd MY HEOl FUsRAL 8.5F pig-

(transcatheter arterial chemo—-embolization, tail cathterS A% § Aleg v, -5 #2ke]
TACE)S 2 3 7|¥A g #(bronchobiliary fis— S 2RO AL Ago] Holgloj A 39
tula)7h A WY 6L A AuAgSgas TS UWHOR  NBCA% lipiodol EHEY TecE
(Percutaneous Transhepatic Bile Drainage, - #ot%tHFig 3B). #Ate) S42 AL, e
PTBD) Al% stil A3k Foldick el 474d A FI AW CTAIN FoHae 2 A3k vhFig 4

714, 3= A Z715ke] PTBD (ube S T AT
o] Ao e 1/4YE A st B

54 5 =
5 B2 oAl 9= 51 doto] AsHconsolidation)  1TARTEE £4E HZ5e B GEA9} 7|
24T 95 FUAEY 24 Roj U A Atoje]l ez o] Q7= wlS- = AekE9] shto]
ok FHE APAY R dolo s AL o
e ZIcHH A 718% wgol Eaht AAR A o] d BE 4
post TACE bronchobiliary fistula =5 Qg QT g= HH7F P £ vEE JAsE
T 9let,
o FMAH 7| A g 9 2%— + 954 A9 biloptysis)
QY YA FI PAAB oA -2 S o] 7 ©f HlIEF |1 o] Hgke] glo] B o]t} o=
sty 2 Fouh ks 47 Bl o ZA, §F, STIY, B BEE A9
At
° Az I iz ABAGPREE K77 A" A9 GZo) o) 4
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. Gugenheim J, Ciardullo M, Traynor O, Bismuth H.
Bronchobiliary fistulas in adults. Ann Surg

1 A5 A3she gl wef 2ltoll= vlaad A 1988;207:90-94
Bt AR o 2 A 9t} vesd XF5 9o 2. Kaido T, Kano M, Suzaki S, Yanagibashi, K, Shiota
= B ~ P M. Bronchobiliary fistula after hepatectomy for hepa-
= WAEE g3y giltrde = FoigE tocellular carcinoma. Digestive Disease and Science
= < - 2006;51:1117-1121
2Qeg 3T g wde UE e, okt Al
N N - 3. Schwartz ML, Coyle MJ, Aldrete JS, Keller FS.
&, g5 AFE 449 Sol Atk Bronchobiliary fistula: complete percutaneous treat-

ment with biliary drainage and stricture dilation.
Radiology 1988;168:751-752

|3BA T st gluet 4. Liao GQ, Wang H, Zhu GY, Zhu KB, Lv FX, Tai S.
Management of aquired bronchobiliary fistula: A sys-
tematic literature review of 68 cases published in 30

PTBD tube 2 €3] 7|#A ¢} 29 g2 MAsY years. World J Gastroenterol 2011;17:3842-3849
ovf Alg e Fof ARG 5 e dedd At

g, 1. Chest x—tay shows right pleural effusion.
Note that PTBD tube was inseated in right
intrah epatic duct.
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HISTOACRYL 3.5CC EMBOLIZATION

Fig. 2. Abdominal CT scan shows Rt. pleural effusion and right lower lobe consolidation

Fig. 3A. Tubography before NBCA embolization shows brochopulmonary fistula between B8 duct and right lower lobe
bronchus(arrow).

Fig. 3B. Tubography after NBCA embolization shows good contrast passage to duodenum. Note retained lipiodol and NBCA
mixturelarr owheads).

Fig. 4. Follow up CT shows decrease of right pleural effusion and retained NBCA and lipiodol mixtur e(arr ow).
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(Fig. 2).

o

Al WS

!

Bile duct ablation with N-butyl cyanoacrylate in patient with intractable bile leak after
percutaneous ethanol injection therapy and transcatheter arterial chemoembolization

L& BXAA N-butyl cyanoacrylated 0|48 HERA

“Chs 40

Bl
67 A/ A=}
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Leak, Bile duct, N-butyl cyanoacrylate
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A @ APs g auo Ry U v An U ~a=2e [

7F ojEen A o] FRstt}, 2 hisloarcyl

o A MAEE R FAA Ae dodolA d o8 1. Vu DN, Strub WM, Nguyen PM. Biliary duct ablation
57 9o Vy Sof sty 2uTkul oo x| o \év(;t(;gl;gbgéyé cyanoacrylate. J Vasc Interv Radiol
L ool EF FEIX A & EE gATE 5 2.Cennamo V, Fuccio L, Giampalma E, et al.
e w9 0 B12 wna e s T s b
A A AAARERY 504 v Y| e o ol
o] WAsLG ovj 7hE WSt e & HE &2 < 3. Tsai HM, Lin X, Chen CY. Computed tomography
0 SIS 5940] AU WF FE KA B EE fons of computed tomogtaphy-uiced ransinoace
{50 ) 51 14 Ak o A | Pt B e
olH ¢ #&d A-E skt L8y hisloarcyl 2008;27(4):590-6

< o) gdl AuAHor 95 giE dFFon HA

(ablation)dte] 7H9-¢ AAlaS 9T 4 l%lem 18

N FAE A gE T2 A2 gllch
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Fig. 1. CT scanshows subcapsular biloma in the right lobe of the liver and dilatation of right bile duct.

Fig. 2. Fistulography shows fistulous tract between biloma and right bile duct. The orifice of right duct is completdy occlud—
ed.

Fig. 3. A 5—Fr catheter was inserted into the proximal portion of right bile duct atter puncture of' peripheral bile duct under
the fluoroscopic guidance,

Fig. 4. Theright bile duct and puncture tract were embolized with N—butyl cyanoacrylate

Fig. 5. CT scan obtained 2 month after bile duct ablation shows compact uptake of N—-butyl cyanocacrylate lipiodol mixture in
the right bile duct and complete improvement of subcapsular biloma.
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Gastrostomy, PTBD, Esophageal cancer
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° M=l # M=

WA PE7Rl 8RS olgstel gxte QSRS
=4 ubF sk, ©]% 0.035 inch guide wire
(Terumo, Tokyo, Japan)®t 5Fr Cobra catheter
(Cook, Bloomington, IN, USAE ©|&35}to] F7qt
019 S A=7kA] Adeste) gt JEu, §
A& AR A guide wire?} B oJAF AUE A 9k

o 2% 2GAS FUHAS W ok L4 g

)
7 EA AR A BA SR Q18 9L 5

of oL, W AFe) B 2ol Auol 917
stol, 91§71 W] Mol vk AR, 25
o+ f-=35to]| 22G Chiba needled hair wire (A&A
medical, Seoul, Korea)& ©]-&3to] -5 g 5 &
#& AA}ste] | 5Fr angio—sheath (Terumo, Tokyo,
Japan)E AA8t¥ tt Sheaths E35to], thA] 0.035
inch guide wire (Terumo, Tokyo, Japan)® 5Fr
Cobra catheler (Cook, Bloominglon, IN, USA)&
o]&sto] FFFHow 9 FHREHo| XYyt (Fig.
2B). AW 371 500ccE Uk} 915 BAHAK $- of
o] 2AAE FYUst] A 55 2YBAUTE THA
WS Y ErlelE o] &5t R e 9 B2 &
AR eReloA At 9 FREEE AAUFL

Chiba needle¥} hair wire (A&A medical, Seoul,



ojgato] ¢ FFo] Wil= g T,
Ax}3FA th thA] 4Fr sheath (Cook, Bloomington,
IN, USA)E AXEE 3 TAY 14 FAE Adsial it
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14Fr $13¥<= %X (Cook, Bloomington, IN, USA)
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1. Ozmen MN, Akhan O. Percutaneous radiologic gas-
trostomy. Eur J Radiol;43:186-195.

2. Covarrubias DA, O'Connor OJ, McDermott S,
Arellano RS. Radiologic percutaneous gastrostomy:
review of potential complications and approach to
managing the unexpected outcome. AJR Am J
Roentgenol;200:921-931.

3. Heberlein WE, Goodwin WJ, Wood CE, Yousaf M,
Culp WC. Gastrostomy tube placement without
nasogastric tube: a retrospective evaluation in 85
patients. Cardiovasc Intervent Radiol;35:1433-1438.
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Fig. 1. Axial chest CT images (A B) show diffuse wall thick—
ening (Arrow in A) of upper esophagus at ster—
nocalvicular junction level and a large fistula (Arrow
in B) between trachea and esophagus at T4 vertebral
level.

Fig, 2A. Fluoroscopic image shows contrast stasis due to
distal esophageal mucosal injury during negotia—
tion of gastrointestinal lumen for insertion of air
insuttlation tube.

Fig. 2B. Fluoroscopic image shows retrograde passage of
air insufflation tube through percutaneous tran—
shepatic biliary tract to the stomach.

Fig. 2C. Final fluoroscopic image shows adequate place—
ment of percutaneous radiologic gastrostomy tube
with contrast filled stomach.
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CASE 42

HEMz H 712X FU2It Qs TXIM B+

[T O "
7t Xp7tWARA moty AHEEZ 0|23 AR

* Faciol o gpAz
Bronchopleural fistula, Stent, Pneumonectomy Y dAles A9t 270E 3 degREgel
A §ddol A" F7Ee R deadspace’t HOFl e
L Satiol BAVE BEEE FoBskt e (Fig, 1),
54 4|/ &=} T Abe v Y WA A -5 S8
2HE BEX5 A9 7] A7) deadspace®t 914 o]
¢ Yyad oAe (Fig. 2. -2 v AAE A F SeFREYo]
8/MEA #HAso ok vhEA] A AL A A AATE AFH] UL FHo] A YUH o o
=S AT SR e A7 ZBAFHRR QL (Fig, 3) 7IHAWAIZ A 1l50] deadspace=H-H
3 sFol M S TF> B2 AR wEskA] 7| WHAN R FYEHIL S (Fig. 4).
Al HAp ofstE gl ow 9-atol A #HHo] FHt

b
ax N1eAg ¢ AEUH A 1=z

gro) s A= AERE o] &8st RIAFEH S o] % First intervention — Supine position®lA] xylo-
& g0 ALY $aAl 43S T3-S Z3H v caine spray® 42Ut & AAISFAL bronchoscopic
o] fradtA] oFfal 7| BWAY A G AN A 71BAF T guidancedtol 0.085 inch guidewire (Terumo,

a]
B3 aEo] V[PAR fYEE AL #FHT 5 Tokyo, Japan)E left main bronchus ©]3} 714

=3 iy
AAE. 7N BAF RS Foto] A 7184 2§ AAZ T AHESE AHIE (S&G biotech, Korea)
Y= L Fol osto] ool £4eo] ea 7|EAFe Ao m FYE YEes AHE9 retrievable self-
FE Sl T717F Aol o] Al HA = #A4l  expandable covered stent® 21 22 mm #%& 2
7k Qlo] Algo] oGS, + tracheal part®t 14 mm 27 9] bronchial part®
Ul=ojx] 1l = BB xjojo= HAAo R A AHo] FHof
@ XlctH A= flexible part7t EABFA 2w F Zol= 90 mm
A A s A F AT 7| HA %tk 15 F introducerE ©]&3t9 stent®] distal

end”} left main bronchus®] $J*|3}1L flexible part
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7F carina ol YA =S Ak ST =
fluoroscopy A Al carina H-&o YA skl =
flexible parl7} Z&of wa} Y& collapse =3l A%
o} (Fig. 5.

Reinlervenlion — &5 ulg} ARIEQ] mafo]
AER] x| wep d3d 5 A"HES
flexible parl®] #+&& A
AHE AAE Yot bronchoscopydoll Al carina &
o FUH flexible parl®] A ZH| holed]
4= 9l%lew (Fig. 6) 13 F shealh®t
&sto] ARES AAS T A= A
QJ3t AHIEE (racheal parl® Z7o] 24 mm,
bronchial parl®] Z7o] 14mm, % Zol&= 90 mm

o Al& §- fluoroscopy AollA E&of wE col-
lapse $1°] flexible par (o4 AEIEQ] 27 01 g
A=A ATt (Fig. 7). A& 3 1594 G=gF 2%

Y

oA A"HIES] migralion, collapse 59 —“?_—Xﬂﬂ WA

A = A (Fig. 8).
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1. Andreetti C, D'Andrilli A, Ibrahim M, et al. Effective
treatment of post-pneumonectomy bronchopleural
fistula by conical fully covered self-expandable stent.
Interact Cardiovasc Thorac Surg 2012; 14: 420-423.

2. Dutau H, Breen DP, Gomez C. et al. The integrated
place of tracheobronchial stents in the multidisci-
plinary management of large post-pneumonectomy
fistulas: our experience using a novel customised
conical self-expandable metallic stent. Eur J
Cardiothorac Surg 2011; 39:185-189.

3. Tsukada H, Osada H. Use of a modified Dumon
stent for postoperative bronchopleural fistula. Ann
Thorac Surg 2005; 80:1928-1930. Ann Thorac Surg.
2005 Nov;80(5):1928-30.



Fig, 1.

Fig, 2.
Fig. 3.
Fig. 4.

Chestradiograph after right upper lobectomy shows deadspace of right thoracic cavity and multifocal consolidation at
right lower lobe

Coronal CT image shows a bronchopleural fistula between right upper lobar bronchus and deadspace,

Chest radiograph obtained after pneumonectomy revealed chest tube and fluid retention in the right thoracic cavity.

Bronchoscopic view revealed the pus flows into normal bronchus through bronchopleural fistula
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Fig. 5. Chestradiograph after stentinsertion shows repetitive collapse of stent

g, 6. Bronchoscopic image after stent insertion shows a defect of flexible part which is located at carina
Fig. 7. Chest radiograph immediately after reintervention shows good patency of stent

Fig. 8. Chest radiograph 15 days after reintervention shows no change of stent patency and location at airway
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Percutaneous cystic duct stone removal

BRI, ENY, AZ0, UL, HHE, MEtM, 0123

° FMcto] °8 Feg Holi Tl e 27% WA v
cystic duct stone, percutaneous stone removal Tol F4o] HEFHAN L
° 57 o Bz A
M/83 lubogramoll Al Eigattol @A ® 2% filling
defecl® BT 4= AN (Fig 1. @ Holle= &4
@ QAIAT o] FHBHA KolA] gk

1=
3ol ANE ®E qlom Yo A B2 okapsle] @ AlSHH 2 AME
e tito] 9F shealhS AMYstal 5F KMP calheler®}t

=
Pl GO WBC 13,700, CRP 16,112 AF5Eo] ¢ microcatheler® ©]83] @d#& selecliondtith. 5F
Jonj AAA A Murphy ‘s sign FA0]9&. o]  calheler® CBD7HA] ZPAIZL £ 0,035 guidewires
o] A|AEE HE A4S} thE ZoJol A Wb ol njset AXA[Z]AL 4dmmx4em balloon calheler (Muslang,
Z AurzA 0w e AAw 3 walo] wityte]  Boslon Scienlific, Natick, MA) & o]-&3f &S 8
A EEAE S 9 24 A A S e Agdst  BAZE. of HA M Eed-FEE o oo
Qo 3t AATLIE AEE T ¥EE Hol= = waisling®] WEETHFig 2). ©|§ 6F Fogarly bal-
septic condition 23} 7|3 443 5192, 2HA}L9) loong o] &3l gt = A4S FETCR Yoy

S 9YE Avn AZE WddA e gty AHHFig 3). Al F lubogramol A Eid @ FEE

U&= B =215} filling defecl= H o)A kol
o Fct o FEPEAZ
e Ae 2d 9 49 5 42F Al8SE lubogram oAl B
g, g W Sl 553t filling defecl”} Ko
e CT A4 A gkol wAo] HopglA] g ERISHY I (Fig 4)
o] AFAL T FAYA QT FHE Qubrzl  WATE AT Ao T §lo] HYsA
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9 A 5 HEFe
= AW 4 gon, ¥ AnE B4A e s
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o] gigte] & 4= At (1-3).

AR e A= 2 B9 SxblA Ed4
= AR AAT A= $F 3oke 5 ey
3) A= AA Ale gtobR7] ot 74
ua g AAeS g A9 tortuosity &=
Il Aol & 4 et (4,5) balloong ©]-83t

o] lumeng e =2 Sl Al E H5H Ale

[od

L0 T = [0

1. Lammert F, Miquel JF. Gallstone disease: from
genes to evidence-based therapy. J Hepatol.
2008;48:5124-S135.

2. Melin MM, Sarr MG, Bender CE, van Heerden JA.
Percutaneous cholecystostomy: a valuable tech-
nique in high-risk patients with presumed acute
cholecystitis. Br J Surg. 1995;82:1274-1277.

3. Kim YH, Kim YJ, Shin TB. Fluoroscopy-guided per-
cutaneous gallstone removal using a 12-Fr sheath in
high-risk surgical patients with acute cholecystitis.
Korean J Radiol. 2011 Mar-Apr;12(2):210-5

5. Shaw MJ, Dorsher PJ, Vennes JA. Cystic duct
anatomy: an endoscopic perspective. Am J
Gastroenterol. 1993; 88:2102-2106

6. Mary Ann Turner, MD and Ann S. Fulcher, MD. The
Cystic Duct: Normal Anatomy and Disease
Processes. Radiographics. 2001;21:3-22.

Fig. 1 Tubogram through cholecystostomy tube shows small stone (arrow) in middle portion of cystic duct,

g, 2 Balloon dilatation was performed for cystic duct. There was waisting at the junction of cystic duct and common bile

duct (arrowheads),

Fig. 3 The stone was pushed into CBD using Fogarty balloon catheter (arrowh eads) .

Fig. 4 Follow—up tubogram reveals no residual stone in the cystic duct and CBD,
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Ehlers-danlos syndrome, carotid—carvenous

fistula, arterial stent—graft insertion, external

iliac artery obstruction, arterial stent insertion
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Fig. 1. A 29 year old female with Ehlers —Danlos syndrome,

Fig, 1A, Coil embolization was performed for carotid —cavernous fistula,

Fig. 1B.
Fig. 1C.
Fig. 1D.

Fig. 1E

Extravasation (arrow) is demonstrated on the right common femoral artery.
Transsection of the right common femoral artery is seen and the patient underwent bypass surgery.

CT angiograp hy reveals patent bypass graft following surgery but occlusion of the left external iliac artery is developed.

. Multiple arterial dissections are demonstrated in common hepatic, cdiac trunk and both renal arteries.
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Fig. 1F. Follow—up CT 1 week later reveals newly developed dissection of the splenic artery and pseudoaneurysm of the left
superior gluteal artery.
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