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latrogenic aortic dissection during coronary angiography
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LS B2 20054 89 A7]AE FAL o 4] S AL SN FHAY (RCC)AA 7148 Aoz
B3 22 Zuksk WPW 2352 A0 sho] 425 AZ e = & & PVC7F ECGollA A = At 8Fr
X sheath® WRE ¥ o] 8Fr sheath® &3l oh& 2+5}

AAes At ot TA 7S] A E T 4
T 93& Holg ASKA Aol Ay A
WE AL 4715 Aske] Aol qlefA 2005
0% AW AN ANSS AT B F 2|7} o4 = o] 24 2HA 5F pigtail catheterg 2
A oA 922 7)ol AAA Hlmo 2 o8 23} o] 2T ZYAE FAFet W& SRlIste] &7]
A ANE A7) 3h0l Gof wEAATEARA ¢ o oo CTE AL
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1. James LJ, Marc SS, Kim AE, et al. Iatrogenic
aortic dissection, The American
Cardiology Vol. 2002 : 89 : 623-626.
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dissection : diagnosis and follow-up with helical
CT. Radiographics 1999:19 : 45-60.
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Embolization of the bronchial artery aneurysm

A Ao

aneurysm, bronchial artery, embolization
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F5 CT A4 SAF L5 7184 Aol
18mm 1719 $UF7E 90w, 78 Fu3} A2
o 92 YoM /1 HAFAT Gt (Fig. 1),

71HA S 2 ol A 7| AA FHFIE Ho|n 27]
FAFW] 714 At} (Fig. 2A). Gluest g9 &
S o] &3t ML (Fig. 2B), 71 #A 5 2
oA THF RV 2YAZ ZGHIT Q)
(Fig. 2C), Glue9} 2|9 258 o] &3t F7122l A
Ag Attt ol F 7 AAFH G &l A
F71 BolA| #=thFig. 2D). 393 Al3ig CTollA
THRT ghds] AE 3t (Fig. 3).

@ ASEE X =

223 fFEstel ST E WS ARSI SFr
sheath(Terumo, Tokyo, Japan) & $-Zth 5 o
A&k th Pigtail catheter(Cook, Bloomington,
IN, USA) & gl SIAA7| L o5 2
&g ANdsH, GRB catheter(A&A Medical
Device Company) & ©|-&3te] &7 AAFHZY <=
S A& &A ek Microferret catheter(Cook) S ©]-&

sol 993 /184 UG Huse T sgon 4

HstEZ, PVA particle 250-355 micrometer
(Contour, Bostomscientific, Fremont, Calif) 2}
gelatin  sponge  particle(Gelfoam: Upjohn,
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% N-butyl-2-cyanoacrylate (Hlstoacryl, B. Braun,
Melsungen, Germany) ¢} 2|3 2 &9] 1:3 FAE&
o]-&-ste] FHF A O] S 33| AAA Al
Batech, AAELo] 71 BNEH ] 29R7A 7

= Add9,

Kalamazoo, Mich) < 9]
S MA sl Tu

@ 1 &
]erx] WF= ol 25w, 71#3AGA4F, 1A
= trauma, Rendu-Osler-Weber 333} & o]

E‘r 7| BAFHF= 98] HAE S JATH
HdgH dF 1Y, hemomediastinum 52 2
g 4 3l

NBAFAFI A7 E e
2 913}y 7]34—2]EUH o] a—Eﬂ_'F__;_ﬂ_ =183, 7184
o] gojur H1

7HdE Adrsty 9,1

71 3R 59 F+ coll, gelatin particle, N-butyl-2-

cyanoacrylate, occlusion balloon, stent-graft 5 2=

g wiso] Yok 7| AAFAFE 7] 9l
3 oW MAEAS ALtz JUdEY

(feeding artery) @} efferent arteryS 7+o] M A st=

Aol Zosjth B ZaldlqE EUR 0 $ A
AR 7194 FHOE VAL o] AYFA £

o] Gelfoam#} PVA particle® 49)% 7134 ==
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1. Aburano H, Kawamori Y, Horiti Y, Kitagawa K,
Sanada J, Matsui O. Bronchial artery aneurysm
embolization with NBCA. Cardiovasc Intervent
Radiol 2006:29 : 1141-1143

2. Pugnale M, Portier F, Lamarre A,
Hemomediastinum

et al.
caused by rupture of a
bronchial artery aneurysm . successful treatment
by embolization with N-butyl-2-cyanoacrylate. J

Vasc Interv Radiol 2001:12 : 1351-1352

3. SakaiT, Razavi MK, Semba CP, Kee ST, Sze DY,
Dake MD. Percutaneous treatment of bronchial
artery aneurysm with use of transcatheter coil
embolization and thoracic aortic stent-graft
placement. J Vasc Interv Radiol 1998:9 : 1025-1028
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Fig. 1A Enhanced CT scan shows aneurysm (arrow) supplied by the bronchial artery (arrowhead).

Fig. 2A Left bronchial angiogram shows aneurysm coming from the proximal left bronchial artery and hypertrophied left bronchial
artery.

Fig. 2B Radiograph obtained during injection of Histoacryl/Lipiodol mixture shows embolization material casting the aneurysm.
Fig. 2C Left bronchial angiogram after partial embolization shows partial filling of contrast media in the aneurysm.

Fig. 2D Left bronchial angiogram after complete embolization shows no opacification in the aneurysm and regurged contrast
media into the aorta.

Fig. 3 Unenhanced CT scan 3 days after embolization shows bronchial aneurysm filled with Histoacryl/Lipiodol mixture.
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Intravascular Stent Implantation of the Celiac Artery and Inferior
Mesenteric Artery in the Treatment of Chronic Mesenteric Ischemia
mE0 As|tistw ofuichst Fdolstud, As|tfsty ofujrlst e|ufstu i
HAMg, 2F, Bzl HsH
L
@ FA=0 2 dH A o] AFEW Bk5H 3 sk F
= = & =<)-.© =] [e]
Arteries, interventional procedure Hol B 7RI Aok s eRketal 9l
Arteries, stenosis or obstruction (Fig 1, 2)
Arteries, stent and prostheses
@ ASEE X W=
@35 5 dEE e %0}04 TFr N EHE s
6341/ 2} of B7EH ZIAlRe ¢ BAEN=

Gt

Wste] BEA A2 B

LT
HFRE| glo] 6-thFAY PHE LY

total

occlusion with significant stenosis of celiac trunk

Proximal superior mesenteric artery

and proximal inferior mesenteric artery

@ ByLH
ARAZIT FHS 2914 23cm B Do)

Boston Scientific, USA)ZE A x]&31th (Fig 3). °]
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Acute

Celiomesenteric

Mesenteric

Ischemia, Retroperitoneal or
Malignancy, Median Arcuate Ligament Syndrome,
Ulcer,

Lesions : Aneurysms and Dissections S°] 4t}

Gastroduodenal Nonocclusive  Vascular
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1. Cognet F, Ben Salem D, Dranssart M, et al.
Chronic and
percutaneous treatment. Radiographics 2002: 2
2 .863-879

mesenteric  ischemia : imaging

2. Rose SC, Quigley TM, Raker EJ Revascularization
for chronic mesenteric ischemia : comparison of
operative arterial bypass grafting and percutaneous
transluminal angioplasty. J Vasc Interv Radiol
1995; 6 : 339 - 349

3. Nyman U, Ivancev K, Lindh M, Uher P
Endovascular treatment of chronic mesenteric
ischemia : report of five cases. Cardiovasc
Intervent Radiol 1998; 21 : 305 - 313

4. Yamakado K, Takeda K, Nomura Y, et al. Relief
of mesenteric ischemia by Z-stent placement into
the superior mesenteric artery compressed by the
false lumen of an aortic dissection. Cardiovasc
Intervent Radiol 1998: 21 : 66 - 68
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Fig. 1 (a) Abdominal CT 3D reconstruction image showing
significant narrowing of the celiac artery (upper
arrow) and diffuse total occlusion of the proximal
superior mesenteric artery (lower arrows).

(b) Abdominal CT 3D reconstruction image showing the
marginal artery of Drummond and the paracolic
arcade run between the superior and inferior
mesenteric artery.

Fig. 2 Image from angiography of the low abdominal aorta
shows a significant stenosis of the inferior mesenteric
artery (arrow) and prominent marginal artery of
Drummond connected to the paracolic arcade.

Fig. 3  Balloon-expandable stent was inserted within the
stenotic portion of the celiac trunk. Post-stent
implantation angiogram shows restored celiac blood
flow

Fig. 4 A bmm x17mm Express stent was inserted into the
inferior mesenteric artery. Final angiogram shows a
good result after stent placement.
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Coil embolization for a systemic arterialization
of lung without sequestration
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1. Bruhlmann W, Weishaupt D, Goebel N, Imhof E.

Therapeutic  embolization of a  systemic
arterialization of lung without sequestration. Eur

Radiol 1998:8 : 355-358

2. Flisak ME, Chandrasekar AJ, Marsan RE, Ali MM.
Systemic  arterialization of lung  without
sequestration. AJR Am J Roentgenol 1982:138 :
751-753

3. Ko SF, Nq SH, Lee TY, Wan YL, Lee CM, Hsieh
MJ, Chen MC. Anomalous systemic arterialization
to normal basal segments of the left lower lobe :
helical CT and CTA findings. J Comput Assist
Tomogr 2000:24 : 971-976
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Fig. 1

Fig. 2

Fig. 3

Fig. 4
Fig. 5

HE2|5 glo] oy MY SUH Z52 L ol et I

Axial images (A) of chest CT shows ground glass opacity in the left lower lobe representing recent hemoptysis. There
is no bronchial abnormality in the posterior basal segment of left lower lobe. Coronal multiplanar images (B, C)
demonstrate an aberrant artery (arrows) originating from the descending thoracic aorta and left inferior pulmonary
vein (arrowheads).

The lateral projection of the left pulmonary angiogram shows absenceof the posterior basal segmental branch of the
left pulmonary artery with no parenchymal staining in the corresponding segment (arrows).

On selective angiograms (A : anteroposterior projection, B : lateral projection) of the aberrant artery originating from
the descending thoracic aorta, the aberrant artery supplies the posterior basal segment of the left lower lobe. Venous
drainage from the involved segment was towards the left inferior pulmonary vein (not shown).

On post-embolization angiogram, the aberrant artery is completely embolized with coils.
Follow-up aortogram obtained 9 months after embolization demonstrates complete obliteration of the aberrant artery.
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CASE I | 20084 ChEIIEIMIMSAOIBHSIX] A15 |
NEXHE 49 F ojdoE WM fEuES
Aortoesophageal Fistula Secondary to Placement
of Palliative Esophageal Stent
BE0 Department of Radiology and Research Institute of Radiology, University of
Ulsan Collegeof Medicine, Asan MedicalCenter, Seoul, Korea
MXlZ, 17|E, HSY, 887, $359F, 41
|
@ Ao CRIE=R
Aortoesophageal fistula, Esophageal stent, Aortoesophageal fistula
Embolization
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HE (retrievable PTFE-covered expandable nitinol A AR 719 2)ETE Y EHAYFE A
stent, Taewoong) & A3 gefel s WA (g A EHEHAA %‘Mﬂiglue@ue +lipiodol =

1:2,33%%%)E o] &alo] Aoz MAxS
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1. Siersema PD, Tan TG, Sutorius FF, Dees J, van
Blankenstein M. Massive hemorrhage caused by a
perforating Glanturco-Z stent resulting in an
aortoesophageal fistula. Endoscopy 1997:29 : 416-420

2. Metz R, Kimmings AN, Verhagen HJ, Rinkes IH,
van Hillegersberg R. Aortoesophageal fistula
successfully treated by endovascular stent-graft.
Ann Thorac Surg 2006:82 : 1117-1119
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Fig. 1 Spot image (A)preceding the angiography shows the
catheter tip around the proximal end of the dual graft
type esophageal stent, which was placed for cancer
recurrence at the esophagojejunostomy site. Selective
angiogram (B) at the level of proximal end of
esophageal stent shows extravasation of contrast
media from aorta into esophageal lumen (arrowheads)
through aortoesophageal fistula (arrows). After
embolization using mixture of glue and lipiodol,
aortoesophageal fistula is filled with radio-opaque
material (C). Final aortogram (D) shows no residual
fistulous tract.

Fig. 2 Contrast-enhanced axial CT scans (A, B) at the level
of aortoesophageal fistula and sagittal multiplanar
reformatted CT image (C) show embolic material as
high attenuation (arrows) in the fistulous tract
protruding into the aortic lumen. Esophageal stent is
also shown (arrowheads). The fistula is filled with glue
at proximal posterior end of esophageal stent.
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Ethanol Embolization for Postpartum Hemorrhage

due to Retained Placenta
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Retained placenta with vaginal bleeding

= OdAFA
f VoA

Gray scale ultrasound imageolA  mixed

echogenicityS H.©]+ round to ovoid mass lesion®]

endometrial cavitydlell At} (Fig. 1). MRI T1WIel

EFS, TN, ZY|, AN, wEN

mm0 MM NS Y FAolst)

A FZ right adnexa©l signal voildE Hol:=
| 2o 917 (Fig. 2), T2WIel

/]E mixed high signal intensityE X.©]& mass’}

vascular structures©

endometrial cavityW oA posterior myometrium}
HolW  (Fig. 3, Fig. 4),

gadolinium-enhanced T1WId A mass lesion®] W

attachment&

o strong enhancement= EO]“ FE3 low
(Fig. 5).
Multiple signal void lesion®] masst%-$} right
adnexa®l Holi 3lof
malformation®] 7Fs4d 7 retained placenta®] 7}
A< AEedth I8y angiography’d  right
uterine artery”} tortuosity® H.o|w uterustfoll

signal intensity & E.o]+= F&o| 4

uterine arteriovenous

abnormal mass like intense staining®] H.o]3L 9l °
v, AVMAIA & F = 533 nidusy early
draining veine Rol]x &ow (Fig. 6, Fig. 7),
irregular mass-like lesion®] 2347} pedicle 7=
RS HolHuterine arteryet A2 o] 3, 73t
staining= H.21tH(Fig. 6). Delayed arterial phasedll
normal pelvic veinE©] opacification® 7] A &g

2 4 A (Fig8). webA  arteriovenous
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Ethanol Embolization for Postpartum Hemorrhage due to Retained Placenta

malformation®] 7Fs2d-> & 1L irregular mass-like

staining= retained placenta with possible

arteriovenous fistula¥ 7FsAdo] &t}

@ A=PE X M=
5Fr sheathE right common femoral arteryW =

AAeR o™, SFr pigtail catheterE

pelvic arteriogram& A3, ©

Ab-g-3hed]
¥ uterine artery 7}
tortuosity and hypertrophyS ¥.©l™ right uterine
arteryZ5-E uterustlol )& irregular mass like
staining . 2 FE-2 feeding arteryS°] E0j7H= A
S £ 4 vk 5Fr Yashiro catheter® AlE-3}e]
right =017 v,
microferret catheter (COOK, Bloomington, Wis,
USA)E AFE-a| A right uterine arteryW| 2 017}
retained placentaZ £07te @AES Ut
Right uterine artery+= ethanol 13ccE injections}e]
Al (Fig 9).

internal iliac arteryt| &

embolization<

@ 1
Retained placentas= =< singleton delivery 2]
2-3%% AAFH, postpartum  hemorrhage?]

5-10%% =}A 3t} Retained placenta®l 9¢le
avulsed cotyledon, succenturiate lobes, abnormal
adherence (placenta accrete) 5= € 4= 31tk MRA
ol A retained placenta®] JAFAAL T2WIA A
very hyperintense signal< X.©]™, enhanced T1WI
o+ early enhancement®< delayed strong
QIth= Byt 9ok (1)

infection sourceEA] 288 4=

enhancement& HY
Retained placentat=
2121 late bleeding®] source’} HEZ A FE 235
=), & FEdAHE
AL&A ]

-

<]

embolizationd| = &3}

st AY dEFHe=
Alggste] A AsEALY,
permanent embolic agentE AHE-3H embolization
S N33O 2 A total tissue infarctions =3}

A #n 2 S

rebleeding=

hysteroscopic resectione

bleeding  control&

hysteroscopic biopsy& 18 3} necrotic chorionic
villi consistent with retained product of conception
S 823 kA E A ethanol embolizationS A3 3k
A

15 biopsyE A3y 3}93,\23Efurther bleeding‘” o]
S

Hel A Al
23]9] uterine artery embolization= % g3t
data® $1o 1} particulate embolic agentE AHE3}A
FA4 =, webA recanalization®] 7154
o] ANH AL R AHLt JeBE, HFHQL A

B+ permanent embolic agent?l ethanolS AHE3}

2)
3 Vaginal bleedingt ”é—’ﬁ?iﬂr. 5
5

g e %

o] retained placental tissueS devascularizationd}$d
t}. Embolization®] & hemoglobinFX = Ao =
Eo}gkth Retained placentacl tf gt embolizationg
Greenberg5°] @ E13 n} 3loH (2), o5

gelfoam slurry¥re. 2 A A &S Al sto] 34
hemostasis7t =tk v Zd = early
draining veine 5E8FA &AW arteriovenous
fistula7} 7ol &9k Ho] ANE 75730 Bom o
E}"i gelfoam®} 72 transient embolic agent¥Ho 2
= AEE 7S s AAsH olH ¢ ER

r°r

permanent embolic agent®] AH&-o] 8 3jchy &
lail=s

i 7 2 5
I = o L o— 2! u I

1. Tanaka YO, Shigemitsu S, Ichikawa Y, Sohda S,
Yoshikawa H, Itai Y. Postpartum MR diagnosis
of retained placenta accrete. Eur Radiol 2004.14 :
945-952

2. Greenberg JA, Miner JD, O'Horo SK. Uterine
artery embolization and hysteroscopic reseection

to treat retained placenta accrete . a case report.
J Mini Invasi Gynecol 200613 : 342-344
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Fig. 1
Fig. 2
Fig 3
Fig 4
Fig 5

Fig. 8

Fig. 9

BSOS EMIB S

Gray scale ultrasonography shows heterogeneous hyperechoic mass lesion in the dorsal aspect of endometrial cavity.
TIW MR image shows several tiny linear signal void in the adnexa.

On T2W axial MR image, the mass shows heterogeneous high signal intensity.

On T2W sagittal image, lesion is attached to dorsal aspect of endometrial cavity.

Contrast-enhanced MR image shows enhanced solid component in the mass with mixed low signal intensity area.

Fig. 6, 7Pelvic arteriography shows tortuous and hypertrophied radiating arteries of uterus converging into the irregularly stained

solid mass. However, there is no opacification of early draining vein.

Selective right uterine arteriography shows, staining of irregular mass lesion through the vascular pedicle at the placenta
attachment site. Nonhypertrophic normal pelvic veins are opacified.

Pelvic arteriography was obtained after ethanol sclerotherapy. Hypertrophied uterine arteries and irregularly stained mass
was not seen.
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Fig. 1 Axial (A) and coronal (B) image of arterial phase CT show extravasation of contrast media (arrow)in the duodenum
around the distal tip of biliary metal stent.

Fig. 2 Superior mesenteric angiography shows extravasation of contrast media (arrows) around the distal tip of the biliary
metal stent.

Fig. 3 Radiograph after embolization with coils and NBCA mixture shows NBCA mixture (arrow) in bleeding focus in duodenum.
There was no arterial bleeding at follow up angiography.



o
oo0m

=

[X] 15

| 2008 CHgt

Q)
LL|
D)
=

@)

Coil Embolization of Mycotic Superior Mesenteric Artery Aneurysm

<0

i

Gl o1 Akl A

]

embolization,  superior (Fig.1B) A} ©

aneurysm,

mycotic
mesenteric artery

FE ol (Fig2).

&=

7t @

o

=

1Ho

u

cm A71¢]

dl

52411 /4 2}

Ko
L

tod 5-F RH catheter

5]

NEFHs HAt
(Cook, Bloomingtom, IN, US.A) & A &3+ A47¢

N

il

NJo

2.8-F Prograte microcatheter (Terumo, Tokyo,

=
i
-
,OIT

o

Japan)

o

Q.

A

o

=

=S Hel & 9571 9] Tomado

5
F7b $aFog Aol At

(e}

]

A% F4EA 5 (jejunal branch)
9

)
%
[e]

S
A

13 <
<

E
29

o

171
S
microcoil (Cook)#}+ Nester microcoil (Cook)

o
(Fig.3B).

l
=
o

A

=) (superior mesenteric artery)

7vet

[e}

Mycotic Superior Mesenteric Artery Aneurysm
A



oo Om
[ [

& Als Az

‘ » Korean Society of Interventional Radiology *

=2

IX] H[15

-l

St

=

20084 CHERIE HSIALS)

\ulﬂ\,l‘._\ulﬂ‘ﬁal;o —
il =l | o5 . w -
N 3 o WP [ S g ®98 42 ag
BB o K sl 255 £ 2EfE BEE LIS
e o & g ES &Lz gL g 8= g &
.ﬁa‘_ﬁ n_Alon# 5 © g = 50 23 °© g 5 4 © T >
S B o= B Mo 9 87 B8 g % = 24 ® 3N
ol . q\m oo R TaW,epO — &
onnoﬂ_,lﬂ.oﬂmlot me 2w 8 2 CAmnwmmmv.
! O 5 0.
Tk R R TG 58, 2EE B55°8 g oo A
T F o b L 2R OC8 ¢ g0 ZTEES T LS
w —~ W = - EEEl 85 8x88s5cC 8 8C g~
AT.:EL ;O#ﬁ./ __o_ manuEed rmnf(\K %/\ -w.
muATlﬂiﬂu ok Cw.mn/_KmmhMm& WD.mm%YdM
] .. ) .- o s
Hﬂﬂoo_%_ Mm.mm.m.m.m ,%mamwmmwomm
oo oo R B vol.mMLwammmtmm%%mmmJ
0 O - 2 I = & T 5 . ¢ S =]
e LR e w| 885l gfiz §REEp =t 20
o] © 2 A 98 g mdwm% nrmm 5 49
= W o E 2R 28 ¢ 85 ¢ L8P ¥ 5
7iﬂo€u€@L ,P.wgsrmmc, maMManMnm
of ‘IJILrL\I Whmr . g 9 RSg,w u.w.m RS
=% o < KX X N 23 MSW Az e 8 2 - ?E§ g 8w &
E.HIAﬂLEQI m.mkc ngm.W&VPMMWmMa
o= m ok = S8 g5 T @gegg B ES £ &
5 CH S8 eS8 £E8 S2EEE & £3° 328
o,mﬂXEﬁmﬂ S 558 SAEES 8w 84 2 B
4w ls o o | o o3 S
= ~ Te)
R R\ - — — .
o B o r®o s e My T g H Y o
< = = oo @ H T xR H Py TR
Ho Bo = o) ° o 5 N Hlo
.~ o M gk o o Njo N ™ — =
B op W o o o B o< =
=i o B B %o W o %0 o oF NF T gy ow = =
o w i A R ] z
I N Fo o o B o4 W B oo To o 2 W ©
@JA,LI 7@] L.E ‘A‘_._m—lﬂmﬁxz o)
7 %50 T e O T g 2T B0l g ¥ oy E
ERDAcE EE PR Mo T w Mo .
Wo O m- 5 W T B H o] & M wr o — 3
—_— = = o ET ~
oW X _ o mo = zo o B <° ® 98 . %o .Llﬁ.m_ = Q
oo B o 2oz Mo ™o B om o B
X N g & S oNo oo o, oo AR ®
R o o i o~ — W o~ of K
Mo = < b o @ R B N o] > o my M
G me ocmdreNlglos [
o S ok MR evﬂnoﬁoxo]lW RO _ oF
G = i o= ‘.__wlnnioo — oy - s M -
-y A 0R Kz = El o) ol of = —
bo Mo o o o R el o o ~
POEO] EOLV__OEO : o ! OLOU
2 K Qg X = R0 % %o ™ o B o = B it
MM%%@ ﬂ_ﬂo_sﬂ%o%%%%}%%ﬂ )
KO NOKOKO o B ° ™ =
%o Nlo M.o ol [ <° R \@m A1 ‘AIT K WU o re K M_th
= o o) MW )T B R do Aw o



BO 00
’DDDI




20084 CHSIQIE{HIMHALO|SHE|X| K[155 | * Korean Society of Interventional Radiology *

Fig. 1

Fig. 2
Fig. 3

Fig, 4

Fig. 5

§

CT angiography (A) and coronal CT image (B) showed segmental occlusion of superior mesenteric artery with increased
mesenteric fat attenuation.

On axial CT at 1 month later, aneurysm was developed in superior mesenteric artery.

Superior mesenteric arteriogram (A) showed a Saccular aneurysm with wide neck at distal superior mesenteric artery.
During coil embolization right colic artery was accidently embolized by a microcoil (B).

Superior mesenteric arteriogram (A) and inferior mesenteric arteriogram (B) showed successful occlusion of the aneurysm
and right colic arterial recanalization from mid colic artery of inferior mesenteric artery.

On axial CT 17 days after the coil embolization, the aneurysm was completely embolized and bowel ischemia was not
noted.
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Severe Vaginal bleeding and Hemorrhage on ileocolic Artery During

Chemotherapy for Myelodysplastic Syndrome : A case Report of Bilateral

Uterine Artery and ileocolic artey Embolization

BE0 Hangang Sacred Heart Hospital, Seoul, Korea
Kook Seon Kim M.D. , Dae Hyun Hwang M.D. Oh Ha Yeon M.D. Min Seon Jeong

Severe transfusion-dependent uterine
hemorrhage is a relatively uncommon complication
of induction chemotherapy for leukemia. We report
a case of life-threatening uterine hemorrhage in a
setting  of

49-year-old woman in the

transfusion-refractory ~ thrombocytopenia  after
completing induction chemotherapy for leukemia.
She experienced dramatic breakthrough uterine
hemorrhage despite multiple platelet transfusions,
conjugated estrogens, and intracavitary
thrombin-soaked gauze tamponade. At the point of
near-exsanguination in the setting of hypotension,
hematocrit of 20%, and a platelet count of 7,000/ulL,
she underwent bilateral uterine artery embolization
which proved immediately successful. We review
the literature and indications for this procedure in
the oncologic patient care setting. After 2 weeks
, she complained melena . SMA angiography
was done. Angiography showed bleeding in
ileocollic artery . We embolized by contour particles

(250um-350um).

M.D. Ik Won Kang,M.D.

(@ Keywords

arterial embolization, leukemia, hemorrhage

(@ INTRODUCTION

Patients with Myelodysplastic Syndrome (MDS)
may develop intractable bleeding at various
mucosal sites at a result of chemotherapy induced
thrombocytopenia, mucositis, and DIC. We report
a case of a middle age perimenopausal woman with
MDS who developed prolonged transfusion-refractory
thrombocytopenia after completing her 2nd
induction chemotherapy and 1st consolidation
chemotherapy. Her post —induction course was
pancytopenia,  Hepatic

refractory  anemia,

Candidiasis, acute sinusitis, Hospital aquired
pneumonia, Gastrointesinal bleeding, Septic shock,
multiple organ dysfunction and further complicated
by life-threatening uterine hemorrhage impossible
Total Abdominal Hysterectomy(TAH) due to

refractory to multiple systemic hemostatic,

hormonal status. Ultimately, the hemorrage



20084 CHetQlE|HIMFetolste|X| M[15=

resolved only with Dbilateral uterine artery
embolization. Ealry intervention with this technique
may spare future similary disposed patients
prolonged MICU stays and multiple heterologous

blood product transfusions.

(@ CASE REPORT

The patient is a 49-year-old woman diagnosed
with MDS RAEB-T (Refractory anemia with
Exess Blast in Transformation) on September 2002,
There was prior diagnosis intrauterine leiomyoma.
She presented with progressive fatigue; a screening
count(CBC)
pancytopenia with myeloblasts.
biopsy/aspirate confirmed MDS RAEB-T. She

complete blood cell showed a

Bone marrow

underwent  induction  chemotherapy  with
idarubicin(12mg/m®) and cytosine
arabinoside(100mg/m?).  Post induction, she

developed severe leukopenia(WBC less than 500),
transfusion-dependent anemia(Hct less than 25%),
transfusion-dependent ~ thrombocytopenia
(Platelet less than 10,000)

During the chemotherapy, she had continous high

and

fever, massive and broad antibiotics was suggested.

She was consulted to department of General
Sergery, Opthalmology, Neuropsycology, ENT,
OBGY for

abscess, hemorrhoid, chronic conjuctiva injection,

gastrointestinal bleeding, perianal
visual hallucination, sinusitis, vaginal bleeding.
At the focus of vaginal bleeding, The staff of
Gyencology thought the cause of vaginal bleeding
is perimenopausal irregular uterine bleeding or
submucosal myoma related bleeding. And she
underwent packing of the uterus with a
thrombin-soaked pad. She continued to have brisk
vaginal bleeding to a hematocrit of less than

20%.She also received hemostatic management

» Korean Society of Interventional Radiology *

with conjugated estrgens. She also required multiple
heterologous blood product transfusion. Considering
her status, It
hysterectomy (TAH).

During continous vaginal bleeding for 4 weeks,

is impossible total abdominal

She was transferred to the MICU because of lower
GI and uterine bleeding to the point of hypotension.

A wvascular/interventional radiology consult was
obtained at 4 weeks from initial vagial bleeding to
evaluate the patient for a bilateral uterine artery
and right iliac artery embolization.

The embolization procedure was done utilizing
polyvinyl alcohol(PVA 350-500) and Gelfoam.

(Figure 1) and <2) illustrate the dramatic arterial
blood flow in the right uterine artery following
PV A/gel The

experienced prompt resolution of her uterine

foam embolization. patient
bleeding and Gastrointestinal bleeding.
Aortography, both internal iliac angiography,
embolization in both uterine artery. Previous noted
vaginal bleeding. Lower abdominal arotography
shows some staining in uterus. Internal iliac

angiography shows some bleeding in uterine area.

Superselection in left uterine artery
bymicrocatheter and microwire and embolization by
ivalon(256um  ~  350um).  Postembolization

angiograghy shows no staining in left uterine artery
and left femoral puncture. And right internal iliac
artery angiography, and superselection in right
uterine artery were done by microcatheter and
microwire. And embolization by Ivalon. Post

angiography shows no staining in right uterine artery.

(@ DISSCUSSION
Hemorrhage is a major contributing factor to
morbidity and mortality in leukemia patients [1].

In autopsy series, it is the second leading cause of
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death in this patient group [2]. Treatment-induced
thrombocytopenia, DIC, vascular wall infiltration by
leukemic cells and/or fungal pathogens, and
mucositis are all thought to contribute to the
pathophysiology of hemorrhagic complications in
leukemia patients [3,4].]

Hemorrhage in leukemiapatients has been
reported at multiple anatomic sites: those most
commonly cited include CNS, GI tract, mucosal,
pulmonary, and genitourinary, Life-threatening
uterine bleeding is rarely reported in this patient
population. When uterine bleeding does occur in
leukemia patients, it is usually managed with
tampons, intrauterine

conservative local (ie.,

packing) and systemic (ie., maintaining an
adequate platelet count with platelet transfusions,
estrogen) The case

supplemental measures.

presented here was complicated by severe

transfusion-refractory ~ thrombocytopenia  post
induction and consolidation chemotherapy. After
4weeksher uterine bleeding started, she received
aggressive and substantial hemostatic therapeutic
interventions.Following her bilateral uterine artery
embolization, her uterine bleeding ceased and her
hematocrit stabilized.

Agents employed to control systemic
hemorrhaging in the setting of thrombocytopenia
and leukemia have historically been applied
empirically based upon their demonstrated efficacy
in other clinical situations. For example conjugated
estrogens were first utilized to control dysfunctional
uterine bleeding [5-7]. Later, they were utilized to
iIn patients undergoing
[8-10].

subsequently found to correct bleeding time

control  hemorrhage

ophthalmologic  surgery They were
abnormalities and control hemorrhagic diathesis in

uremic patients [11,12]. There is scant literature

documenting the efficacy of conjugated estrogens
in controlling or preventing uterine hemorrhage in
female leukemia patients. However, conjugated
estrogens are widely utilized for this purpose based
on successful past —clinical experience with this
agent in the above mentioned clinical settings. The
failure ofthis patient to respond promptly to
conjugated estrogens meant that other agents
(antifibrinolytics, rVIla) had to be empirically
employed. Antifibrionlytics have been utilized
successfully to treat both dysfunctional uterine
bleeding in nonleukemic patients and mucosal
bleeding in leukemic patients [13,14]. Its efficacy
in the setting of dysfunctional uterine bleeding
attributed to inhibition of abnormally elevated
intrauterine fibrinolytic activity [15]. rVIla has
been reported to control refractory uterine bleeding
in at least one case of refractory thrombocytopenia
in the bone marrow transplant setting [16].
Endometrial curettage and endometrial ablation are
other therapies that have been used to control
severe uterine bleeding in various clinical settings.
Endometrial curettage is most useful in the setting
of excessive menstrual or perimenstrual bleeding
[17].

We conclude that uterine hemorrhage in
though

life-threatening especially when compounded by

leukemia, relatively rare, can be

transfusion-refractory thrombocytopenia. In this

setting, clinicians should probably consider
employing bilateral uterine artery emboilization
relatively early. The need for a femoral artery
the

thrombocytopenia,

sheath, in setting of such severe

may Increase the risk of
periprocedural hemorrhage/hematoma. The rapid
resolution of life-threatening uterine hemorrhage, as

reported here, would seemingly offset this. Finally
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by rapidly staunching hemorrhage, this procedure
has the potential to reduce the risk of
transfusion-related blood borne infection and

transfusion-related alloimmunization is this setting.
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Severe Vaginal bleeding and Hemorrhage on ileocolic Artery During Chemotherapy for Myelodysplastic Syndrome : A case Report of Bilateral Uterine Artery and ileocolic artey Embolization
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Fig. 1 Selective microcatheterization of the left uterine arterial
angiography shows staining in distal branch of left of
uterine artery.

Fig. 2 Post PVA particle embolization, left uterine angiography
shows no visualize uterine artery staining.

Fig. 3  selective catheterization of the left internal iliac artery
post embolization. There is no filling of the uterine artery
while there is opacificaton of the other internal iliac
arterial branches.

Fig. 4  Right uterine arterial selective angiography shows some
staining in distal right uterine artery. We embolized by
contour (250um-350um)

Fig. 5 SMA angiography shows some staining in ileocolic
artery.

Fig. 6. Microcatheter superselective ileocolic angiography
shows focal stainig in branches.

Fig. 7 Post embolized by contour(250um-350um) angiography
shows no visualized previous staining.
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Fig. 2

Left renal arteriovenous fistula in a 53-year-old woman
A. Contrast-enhanced CT shows dilatation of left renal
vein and artery.(arrows) B. Contrast-enhanced CTscan
at a lower level shows the large venous
aneurysm(6x7x7cm) associated with AVF. C. Abdominal
aortogram shows dilated left renal artery (lcm in
diameter) and large aneurysm just distal portion of the
fistula tract.

Left renal arteriovenous fistula in a 53-year-old woman
A. The final angiographic image demonstrates occlusion
of the AV fistula (arrow)and preservation of renal
vascularity, with migrated coil in the aneurysm sac
(arrowhead) B. Postoperative CT scan demonstrates no
contrast enhancement into the aneurysm sac(arrow).
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E% %E Transcatheter Arterial Embolizations of Arterial Bleeding in Patients with Pelvic Bone Fracture

Fig. 1 Plain film shows separation of left superior and symphysis pubis.
Fig. 2 CT angiogram shows extravasation of contrast material and large hematoma in superior portion of symphysis pubis.

Fig. 3 Arterial phase of selective both internal iliac arteriogram demonstrates extravasation of injected contrast media in
peripheral branch of both internal pudendal arteries

Fig. 4 Both internal iliac arteriogram obtained immediately following embolization of peripheral branch of left internal pudendal
artery demonstrates that extravasation is no longer apparent.
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Embolization of aberrant bronchial artery originate from aortic arch
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Fig. 1

Fig. 2
Fig. 3

(A) Chest CT shows bronchiectasis in RLL

(B) 3D-Volume-rendering-image  shows  enlarged
bronchial artery origin from aortic arch

Flushing aortic arch angiogra

(A) Aberrant right bronchial artery origin from aortic
arch and hypervascular staining lesion in RLL.

(B) Post-embolization images of shows no definite
hypervascular staining lesion in RLL
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Fig. 1

Fig. 2A
2B
2C

Fig. 3A

3B
Fig. 4A

4B
Fig. 5

Volume-rendering image from CT angiography before stent-graft insertion shows infrarenal abdominal aortic aneurysm
CT angiography 1 week after stent-graft placement shows no enoleak.

CT angiography 3 weeks after stent-graft placement shows endoleak in posterior to iliac limb of stent-graft(arrow).
CT angiography 8 months after procedure shows increasing size of the endoleak(arrow).

Abdominal aortography shows vascular structure to aneurysm from left iliolumbar artery(arrow). Left lliolumbar artery
was connected with left lumbar arteries.

Left internal iliac angiography shows endoleak(arrowheads) from 4th lumbar artery(arrow)
Selective 4th lumbar angiography shows endoleak.

Spot image after coil and glue embolization shows complete packing of the endolek.

DynaCT axial(A) and volume-rendering AP(B) images show complete embolization of endoleak.
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Chemoembolization of the right adrenal artery in patient with tumor
thrombi of hepatocellular carcinoma in the inferior vena cava
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1. Lee HS, Kim KM, Yoon JH, et al. Therapeutic
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as compared with hepatic resection in hepatocellular
carcinoma patients with compensated liver function
in a hepatitis B virus-endemic area . a prospective
cohort study. J Clin Oncol 2002 20 : 4459-4465.
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

On contrast-enhanced dynamic CT at the initial presentation, the tumor in the right posterior segment of the liver shows
typical findings of HCC. There is no evidence of IVC invasion.

After two sessions of TACE, follow-up CT shows compact iodized-oil uptake at the tumor. However, tumor thrombi appeared
in the IVC (arrow).

The celiac arteriography obtained in the 3rd TACE session does not show residual tumor staining. The original mass
with iodized-oil uptake (arrowheads) is noted.

The right middle adrenal arteriography shows the hypervascular staining of IVC tumor thrombi (arrow) around the original
mass with iodized-oil uptake (arrowheads). Therefore, the IVC tumor thrombi are exclusively supplied by the right middle
adrenal artery.

The radiograph taken after chemoembolization through the right middle adrenal artery shows homogenous uptake of
iodized-oil in the tumor thrombi (arrowheads).

After 9 month, the follow-up CT demonstrates shrinkage of the IVC tumor thrombi with dense accumulation of iodized-oil.
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A case of radiation cystitis with refractory gross hematuria :
Transcatheter embolization treatment of visceral branches of both
internal iliac arteries

EE0 ShEICfstm AMAIHS]

— 0 b | a
rMelg, o] o
|
@ FEEY o= AoEwl ZoL A7 superior vesical
radiation cystitis, embolization arteries®] mild hypertrophy <} %3¢ &9& wet
nukAd 29 S A7 @A A st 2o
@35 & AR, WG EFoll 9 5 A& o] B
76}""/04 Z}‘ %(Flg 2.3., 33.)
I.iﬁ %:Aorijl_ li M%tc')rg 5':' IHE
o = m-e x5k i o
TG, P AEREY $OZ 189 A uerine | ) o oe % F pistal catheter ]
oz Q
cervical cancer2 WA X B E 3 g7k w-e 314 & st a_bdoml}nal aortography, ORH catheterak _] °
o] op= 2 Em 20eS Al 5 oo
g Q)3 5 A3 9l glo] 1€ AFH At o+ ste] &5 WA T 2YesS Alde H, 459
AFH pih Em o ola =
A 7t ALE o] 48 w2 2} ol 24 A4 - W F 9= microcatheter and wireE ° Oﬂl'
97l A7re] o5 AME Euiahe] S7a) o PVA particles(350-500 um) & HA 24435 25
o o] 2
3 W9 32 AR Haspiring E-&3k0] g2 A1g el Hisd &4 Rl cervicovaginal
branch& microcoll 2 38k F PVA YA A&
@ X o Al Al & o] YAJF OB Folxl o T
L " A ste] 15 B W AIH(ALUM), 8, 55
Radiation cystitis 27 So| WER NZHCE 23 AASS AT
Wi 58 Yt ol v)g 7o) By
@ T . e,
o], microcatheter and wireZ ©]-&3fo] 4= A=
B CT oflM w3 84 24, w3 9ol FAS7L Zulo] ARAZ gelfoam YAE A AL 1l
At 2d S 3 W AT 240 Bals (Fig D) 25w 29E A J5 gluteal arteryE A 9] 3
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WA T AEA7E S A E AL #E I A BEAS F AREStoo Al LE HE
(Fig 2b, 3b) Atke BIE 43, PVA 9F gelfoam 4A+¢]

emulsion & A3 9% 9od AAREE PVA
@ Az T B PALE o] &3 MHdzo] st a5 AT &

s AL ALY B ooas Zak Ul A7]9
A}, intestinal fistula®] WA 7FsAd-S L# st

LB =
3, 97 Foude 24 glol H9%, gelfoam 1745 AR

o Yot FH eWoE AR ¢ HE A
%

@ 1 = = = o
_ O A z]Lro] uFH gl Az B3 3 ALy} =
292 RS T Y OF WAL 2A) Z}f_fj jrj} Ny s AR
. . 2o Ao wey
AR % ONRAA 1037 BT 5 Qo) 32 Do g ASE FHER
= oolde] BnE 3-5%1A4 FutdTh BA Ee
. . - x| a5
A oFAl Folu}, Formalin, silver nitrate, & | == du=EH me
aum o] W W FY WRHOE 70 %o S =4
Com om o o _ ) 1. John M. Corman, Dale McClure, Randy Pritchett,
o &3 = 7 AT AL hyperbaric oxygen Paul Kozlowski, Neil B. Hampson Treatment of
therapy S Ea 223 W Ak Faks Z7HAA radiation induced hemorrhagic cystitis with
neo-angiogenesis® G E3to] A3 ZAbE 229 & hyperbaric oxygen. J Urology. 2003 : 169(6) :
- 2200-2202
#e] UEE 271 A7 02 A oF 80-90 %olA &3}
- - 2. El-Assmy A, Mohsen T. Internal iliac artery
E & F JA FAh T2HY o)A A J5l 9HEEHA] o
embolization for the control of severe bladder
g A4S 9 MHde & AAC winary hemorrhage  secondary to  carcinoma :
diversion & Zuksk vk A =2 A a7z st long-term follow-up. ScientificWorldJournal.
Fue) Hed 4AES AY A WY FURS 20T TEDIR8T T4
% HAYA o2 gsls w T} oo YA =W 3. Ettore de Berardinis, Patrizio Vicini, Filippo
. . = Salvatori, Alessandoro Sciarra, Vincenzo Gentile,
¢} Z132A] (anterior branch, visceral branch) & Franco Di Silverio. Superselective embolization of
AASE Who] H =FoA I a3y} 43 Ao bladder arteries in the treatment of intractable
Z ByEgol AA BEho 2R AREA A bladder haemorrhage Int J Urol.2005 : 12(5) :
_ 503-5
AR gk B QA AR AL F R
. Pisco , Martins , Correia . Internal iliac
ZAE (A & 253 EH gl =)o ==
e F S5 o T S Ui artery : embolization to control hemorrhage from
A HolH tF QHOZ XF5T F Utk pelvic neoplasms Radiology. 1989 : 172(2) :
walo vl 2a 45 WEE T ARAT 4 337-9
A W 1002 F F4 AAE AT Aol
=] 2 7 oA BF AJFs 3o oA A
e, @ oL T G vl o) 4H HAES
Aleyaksih
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Fig. 3

Abdominal CT shows diffuse thickening of the bladder
wall and bright mucosal enhancement

a) Left internal iliac arteriography shows hypervascular
staining of the bladder, supplied by superior vesical and
uterine arteries.

b) Post-embolization  arteriography  shows total
occlusion of anterior branch of left internal iliac artery
except patent obturator artery

a) Right internal iliac arteriography shows similar
hypervascular staining of the bladder as left one,
Supplied by superior vesical and uterine arteries, and
internal pudendal artery.

b) Post-embolization  arteriography — shows  total
occlusion of anterior branch of right internal iliac artery.




[/

2008 cCHstRlE{dIM A &o|StS|X| K[15& | - Korean Society of Interventional Radiology BOOL
ASE 19 - -
i e [ 2008'A CHBHQIEHIMF&olst2|X| M[155 |

Endovascular treatment for dissection of celiac artery

men SACHSImEel FAolstn}
OIXI®, TS, Y A, U

|
@ FEEY @ AsFE X =
angiography, stents, dissection, celiac artery = = EFYS 53] 8Fr. Guiding catheter
(Vista Brite Tip guiding, Cordis, Miami, Florida) &
m T 2| AQlste]  BEwel d@{HYES Aet T
ATA) /27 0.035-inch hydrophilic guidewire (Terumo, Tokyo,
Japan) S o] 43t A7} (true lume) S 3 JAU%
@ UAAA A= (gastroduodenal artery) 7FA] 2193 Guide

wireg 0.035-inch amplatz super superstiff guidewire

54 A A7) A1FE 5EE5S FAE EF HolA
Aae A EEeolA] el o] W (Boston Scientific, Natick, MA, USA)=Z WA 3}1
of WISk U9) A AT} HoN A o] A 8/60 Zilver stent (Cook, Bloomington, IN, USA) &
AO oo Ersus) S5 AAA 4Xg (Fig. 2)
T BAAMRT
@ BT ® a1 Z
A% A CT 28292 (Fig. D)olA 27459 E7rF® o] vlg] (Spontaneous dissection of the
1l =220 . e} -
g8 = Atolo] MU &4 (intramural hematoma) 3} celizc artery)= 196997 16219] case® 528
- "1 O =
1A o = YA Eurslcl os
el welh w29 wppae pyay  LI2E SRR TuRA 2w A9
i o = 780 Y=Y i i
© nojnl W 9FE FOEUS uREAA @ oo LR GETTAT (ostic medl
AEo] 93 HAAMS Eua el wAAgs  Necrosis) S FUF, FUART @S
=gt BEwol uwleld EWE  (dissecting (fibromuscular dysplasia), €17, 941, 232 el
O 1. 1l 10 o 1 bl o 1
aneurysm of celiac axis) 2 293t (connective tissue disorder) 7} Utk £ Z# o A=
RIS IR = g

VYT YA YT AAREZS B AFHA
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A5 Shabe] 9oty A, tHd e, vhele] 4
ol el wEt FHAE, T B TAA AlEs
st AAS 350 X Bk B et s8] A&
e 7 e 2R e ¥l de 84,
w7k Ay = s e Be A AES
JEsjof sttt =AM AR B e o] vhe] A
ZHIEE AFIg 497k 18 sdlem, Alss A
Ho|qith AAAH= 5T F glon AR,
definitive occlusion of a visceral artery, =27 A
T gdo]l A4 F At

Endovascular treatment for dissection of celiac artery

o 3= AWM E sub-segmental branches] 9]
wt Gty 289 §4 S (acute sign) ol
7bsido] Y o =5 AJA}SITE

2 o= W34 Agdx B3t 550l
AR = s B TR agoly vtgle] A
go] JilEo] Auld AHE A2 AFEQ A
85 & F At (Fig. 3)

% 7 25
I = o L — 2! ™ I

1. Nicholas D'Ambrosio, Barak Friedman., et al.
Spontaneous Isolated Dissection of the Celiac
Artery . CT Findings in Adults. AJR 2007: 18
8 1 Wh06 - Wh06-511

2. Amar A. Suchak, et al. Traumatic Isolated
Dissection of the Celiac Artery. AJR 2007. 189 :
W373 - W373-374

3. Jason D. Woolard, et al. Spontaneous dissection

of the celiac artery : A case report. J Vas Surg
2007:45 : 1256-8
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

2B

2C

3A B

Initial CT angiogram showsdissecting aneurysm of
celiac artery with intramural hematoma and
extended dissection to splenic artery.

Venous phase CT scan shows perfusion difference
within the spleen caused by extended dissection to
splenic artery.

Celiac angiogram shows arterial dissection with
intimal flap (arrow) and narrowing of the proximal
common hepatic artery. Non-visualization of the
splenic artery is caused by the extension of dissection.

Celiac angiogram shows successful deployment of a
self-expandable stent.

Celiac angiogram after deployment of the stent
shows complete recanalization of celiac artery.

Follow-up CT angiogram show complete recanalization
of celiac artery without any complication.The area of
perfusion defect is decreased in the spleen.
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Peripheral artery restenosis
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Peripheral artery restenosis SHAI0]] T3} interventional approach.

@35

79/Male
a3 ¥

2005 peripheral artery stenosis EE Lt
balloon angiography, Rt. subintimal dissection with
W SRR QYR A dET

FA ¥3ke} coldness, calf paing 4.

stent insertion A%

of 4= 2 3

l‘i“ X| [mll3

— —

peripheral artery stenosis.

@ Method

08 2¢9 20¢< Algg Lower abdominal
aortography |41 total occlusion ©] 5
liac arteryoll A 2= AL left sideol A Ext. iliac
a. 7Bl common femoral a., supf. femoral a. ©ll Z A
o}, {fig. 1)

6mm - 4cm sized balloon = ©]4-3}Fed superfical

external

occlusion®] &2= 21

femoral artery ¥ common iliac artery 7}A|
balloon dilatation A3 82 (Fig.2) 8mm - 8cm sized

stent & Rt. superficial femoral arteryoll ARE
10mm- 8cm sized stent € Lt. common iliac artery
HE Lt common femoral arterydll A x| &t} {fig.
3) stent AX] %ol angiography °l4] distal common
arteryel  @F7F  #FEFHA g
(Fig.4>remained stenosis 7} common femoral artery
ol A Hof 6mmxdem size®] FAE AMESlY] oy
WSS AldEoY @/ sEde 4o
o] 10mm x 6cm size 9 stentE AFE3FY

dilatationA17l & At FAZGAJoA H=

femoral

Z= posterior  tibial
arteryE® AA plantar artery 744 @F7F 2 3
4 (Fig5.6)

common iliac artery %-E]

@ Z1 % 1=

Artery 9] stenosisell Al revascularization®] 3
H|5% 4 intervention®$¥ 2 159+ PAT, stent
e, SN drlgo] o] &Hol $ky 53] iliac
a. PTAY 7] NEES HB%olH stentE AU
A MEES US okt 39 EE & 10%E

tECREEELIFEEES

=z = Z
= = . i

gtXtofl th§t interventional approach.
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53] Percutaneous infra-inguinal revascularization
HHA S chronic lower extremity ischemiaZ} §l&= S+
Aol A A A EHOE VefEofof gt Hg 65
Al o)e] Q1 Bt A PTA/SWHS GSVBW
W3 vlaste] Bisze 59 fAdol HIsEtal
mortality 7} SO E 2 83| dA4 X7 HOZ
s sttt ohit medical treatment$} vl s}
of 271 67HE ] AL KAl =A% 4717
Ylyear )oll tiall A= &re] doluh ZFAIZE Bajof o
g AL A= frol3h Alo] & B4 Rate 2
b qle} REG F1 Bl DR

—
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1. DeRubertis BG Shifting paradigms in the
treatment of lower extremity vascular disease : a
report of 1000 percutaneous interventions.Ann
Surg. 2007 : 246(3) : 415-22;

2. Nolan B The treatment of disabling intermittent
claudication in patients with superficial femoral
artery occlusive disease--decision analysis.J Vasc
Surg. 2007 : 45(6) : 1179-84.

3. Wilson S Comparison of the results of
percutaneous transluminal angioplasty and
stenting with medical treatment for claudicants
who have superficial femoral artery occlusive
disease.Vascular. 2006 : 14(2) : 81-7.
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Peripheral artery restenosis

Stxtol| thet interventional approach.

fig. 1
fig. 2
fig. 3

Fig. 4

Fig. b

Fig. 6
Fig. 7

Lower abdominal aortography shows total occlusion
inleft external iliac artery to superficial fermoral artery.

6mm-4cm sizedballlon angioplasty from left common
iliac artery to left popliteal artery

8mm-8cm sized Zilver stent in Proximal part of
superficial femoral artery,10mm-8cm  sized Zilver stent
in left external iliac artery. Post stent angiography
shows severe stenosis remained in mid common
femoral artery

émm-4cm sized post balloon angioplasty in - mid
common femoral artery. Post balloon angiography
shows no visualized left mid common femoral artery(
post balloon dissection in common fermoal artery)

10mm-6cm  sized Zilver stent inserted in left
common femoral artery. Post stent angiography shows
well patency flow in left common femoral artery

Post stent angiography shows well visualized left
superficial femoral artery to popliteal artery.

Post stent angiography shows well visualized posterior
tibial artery and plantar artery
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Percutaneous Stent Insertion of Arterial Anastomosis Stenosis in
Transplanted Kidney

HEM,
I
® TEEY @ A=PE X M=
Kidney transplantation, Renal artery stenosis, = gERE =4S Hdx st 5Fr pig-tail
Stent catheter (Cook, Bloomington, IN, USA)E o]-& 3}
Algle 3 2de A o= ) AZZ=ul 3} o] 2] A1 A
ey dl SO LTl F2ho] #HFAHIUT (Fig. 2). I
484 /92 % 7Fr =7HIH (RDC Vistabrite tip-guiding
catheter, Cordis, Roden, Netherlands) & = <%
@ LA TEYel ¥ F o] ANAFH S Aeete] 6mm x
oY A AR ACE A O] AL S FapE 22mme] FAFEE FE2HE (Cordis, Roden,
22 7 = 1Y ARE 78gte] whlE o] yYsk Netherlands) & A3ttt (Fig. 3). ZHIE 44
T Az JEAE SHE FEE B
& X| C} o} (Fig. 4

| Ty A1 =
A A AF o 113:]0 A} 23 B
AL AVIERTILAAN FHEE T o 5 wgers puzon: 34 5o 0
) & =) A= AA T3
Aol WAl AuAE Seol wolk (Fe D 55y g oq awa, o 54, 40 289
=203 7’]/\ A A A Zo] Ewl & = =
IRk A SIS FHERE F g g 9wz 20y 28 393 Soln, 0%
AT 7N A o) ojo 1)
T GRS RS Ao e o HAS ABH YHS Ago)Ae) Y E W
gzolT) o8 N5 B ot ¥
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oA Al Y] Al=w Fzlo] R e Iy %:q-’ ZF 1. Nicita G, Villari D, Marzocco M, Li Marzi V,

- 0. Trippitelli A, Sant G. Endoluminal stent
7mw oA Captopril scintigraphy 9} CT So] 910 rippitelli antoro ndoluminal sten

placement after percutaneous transluminal

_ . _ -

M daxgdeR o4 @ angioplasty in the treatment of post-transplant
Ll 3 renal artery stenosis. J Urol. 1998 :159 : 34-37.

2. Beecroft JR, Rajan DK, Clark TW, Robinette M,

[e)
=
4 %l
g0t AEES A7} gltl AHIEY Ho= Stavropoulos SW. Transplant renal artery stenosi
o . s . outcome after percutaneous intervention. J
= H Vasc Interv Radiol. 2004:15 : 1407-1413.
)- f

Zlo] 3 A IASgA & Fy vy} 9= ) o
el A TeTh e e e 23 EEt 9 3. Patel NH, Jindal RM, Wilkin T, et al. Renal
g FHE arterial stenosis in renal allografts . retrospective

AHZEL k339 AT 742 By HHE B =4 study of predisposing factors and outcome after

- - - _ percutaneous transluminal angioplasty. Radiology.
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4. Sierre SD, Raynaud AC, Carreres T, Sapoval MR,
Beyssen BM, Gaux JC. Treatment of recurrent
transplant renal artery stenosis with metallic

stents. J Vasc Interv Radiol. 1998:9 : 639-644.

SE L




20084 CHStRIE{HIM P &to|StS|X| 15 | -+ Korean Society of Interventional Radiology * 9% EE

MR angiography shows stenosis in renal arterial anastomosis site.
Fig. 2 Pelvic angiogram shows segmental stenosis in the anastomosis site of the transplanted renal artery.

Fig. 3 6mm x 22mm sized balloon expandable stent was inserted in the renal artery.

Fig. 4  Angiography after stent placement shows improved stenosis in the anastomosis site of the transplanted renal artery.
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Stent — Graft Placement for Hepatic Artery Pseudoaneurysm Following Pylorus Preserving Pancreaticoduodenectomy.
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Stent—Graft Placement for Hepatic Artery Pseudoaneurysm Following

Pylorus Preserving Pancreaticoduodenectomy.

® TEEY

hepatic artery, stent graft

b

(s =

H2/61A4]
l‘] OIAO I-_JIK_ 4

Ampulla of Vater cancerZ <913 Pylorus
Preserving Pancreaticoduodenectomy (PPPD)&
A3 EtA] 1709 Yol massive melenas F42 WY
sttt WY @Al hemoglobine 55g/dl, WBC
count= 33.58X103%ow E¢t2 85/47mmHg, ~1
212 pulse rates= 112/min% th.

l‘i“I|l‘_}D=l

— — O
Hepatic artery pseudoaneurysm after Pylorus
Preserving Pancreaticoduodenectomy
@ yLH
CT%} common hepatic arteryoll A 2.3cm=7]¢]

A XA
Ecg'l‘. T o, o

M|, AlA

pseudoaneurysm®] 2
%:9] dead space°l=
A free gas7t
angiogram= A] 3] gt

oA active

A% %2, pseudoaneurysm et
22 9kl fluid collection
A=A (Fig. 1).

A3}, common hepatic artery

Celiac

extravasation®}  §H7
pseudoaneurysm sacl 2 Z A 7} alE AL ol

3913 (Fig. 2), hepatic artery] Z 7L 58mmE
=AUt 8 H9E gastroduodenal artery

stump-Eoll & 33},

contrast

ERNEUE T

OFr sheath&
A3 2, 5Fr Yashiro catheter (Glide catheter,
Terumo, Tokyo, Japan)E

right common femoral artery 2

insertiond}e] celiac
angiogram= A} Common hepatic artery<]
°lgk % 0.035 inch Rosen

guide wireE right hepatic arterytlZ insertion$},

pseudoaneurysmg &

Common hepatic artery®] 272 angiographic
measurement] A 6.1mm=E &4 ®. A7 8mm, 2
o] 4cm®] PTFE covered stent(Taewoong Medical,

Seoul, Korea) & common hepatic artery 1 2 A< 3t
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thS, stent rafte] =% HEE pseudoaneurysm

neck¥ Y&
27,

3lo] stent graftE

Powerflex balloon catheter

A9t Tmm
4ol 4eme]
(Johnson and Johnson's Medical, Cordis, Fl, USA)
= AFE3lY stent graftsS €4 WAAIA common
hepatic artery9] W8] YAEE=Z ¢ (Fig. 3).
Rosen guide wire= It 2 = AE]ol A stent graft
delivery system= E5 A 73}, Pseudoaneurysm
g3zl 9@, 7Fr RDC renal

guiding catheter& celiac axisyd 7 A3, side

9] exclusionS

portE %3l angiogram< A& % (Fig. 4).
Pseudoaneurysme| © ©]7¢ bleedingd}A] %+ %
S F9IstZ YA, hematoma® gas containing
abscessE M st7] fate] A9 A Wil Al e}
Aot HE FH FIs I 2o AR (Fig. 5)
CT (Fig. 6)lA stent grafte] /NEA & F2= o

0]
A

[ -
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morbidity+= A2} 7HAs] AT comphcation rate
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artery ] pseudoaneurysm= < 2.6%¢] M2 2A
st=dl, ol FE4d AE87F Wol A HA

incidence”t Azt F7FlE ASE 4HA AL
14-38%= EHEI®Y (1). Pylorus
o A7+
hemorrhage=  gastroduodenal
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splenic artery2] fine branchs ol A% 7} bleeding
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3l Fed AAZE tids] oyt weA
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7tZ23  hepatic
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2 AR o2l $
AZF] 9G]

WEHY £4OE 9
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artery®] 974 segmentE
)\l-ﬂo]]/qv‘: /\]-B—E]O} %\-01/], 7].51:14 =
#lo] 7z} F¥ vascular bed9}e] anatomic
connection® W} collateral flow7} liver2 E012
4 JAITE right gastric artery<he] 912 o]} & -5}
A F27t A XY AL liverZ 7 9 IR
24 2}ekE] o] hepatic infarction and necrosis® 7!
gt AT Atk IHEE AR 7F5e stent
graft7} QAohA stent graftE A& 79| liverE BE
sh=d EA sldo] 9o, stjol| = hepatic artery
o A}&317] A3 stent grafts Fal717F 44 &
o, 53], Celiac axis®ll 415 hepatic artery 7}
A3le 2t UubA O 2 stent grafte} 22 large
bore delivery system©] 0171710l = 7|4 02 W
3l 3} 2, hepatic artery®] A7 A 7F AA) 7 dE
stent graft& AHE 4= A= peripheral artery =l
Hlal] 22 739-7F Wol AAgk deviceg: H ]
oAt} Pacisol & Fol| A7 hepatic artery
pseudoaneurysmell  thal  4-9mm=A 7 2] balloon
expandable stent graft (Jostent peripheral Stent
graft, Jomed International, Helsingborg, Sweden) &
AHEBle] A FAQl exlcusions B3 o] R
visceral arteryoll A 9] stent graft Ab&oll thak o7
S8 BiEo] 3EH gloH o] HySoA&
BB Jostent graft®- coronary stent graft’} AH&
o] 31t} (2, 3). Coronary stent graft®] A4 F
2 ZF o4 & Fo A7]= hepatic artery
pseudoaneurysme®ll thal Al x| Fel Bo] o]-&HT},
2 ZEe FW3AE A&s PTFE covered
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Stent —Graft Placement for Hepatic Artery Pseudoaneurysm Following Pylorus Preserving Pancreaticoduodenectomy.

AHg-3te
pseudoaneurysm< A 53 A2 371€Y follow
up angiogram ‘ol Al @F7F 2 HEE o] o
FH S0l flo] AEH oot o]zfgh WA
stent graftAl&o]  ™dte]  potential
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7FeA ol =2 Astol A stent graftE & - gaft
infection®. 2 <13t sepsis®] $1@e] Uth= A
hepatic arteryzto] 27 ¢] 22 & ol stent graft&
ARSI W 7] e El ek Bt ob4 glok
< Aolth. I8 o}4& pancreaticoduodenectomy
%o A7l pseudoaneurysm®| stent graftx g 3
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artery spasme| €7 Yoyl acute thrombosis®]
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SHol e AR E SHSEE, A FYA Fo
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82 9O stent graftE 10-20% oversizedte] ¥
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stent  graftE hepatic  artery

hazard&
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Fig.

Fig.
Fig.

Fig.

Fig.
Fig.

Large pseudoaneurysm with surrounding gas-containing hematoma is seen at fissure for ligamentum venosum area and
left subhepatic space.

Celiac arteriography shows pseudoaneurysm at gastroduodenal artery stump portion.

8mm diameter, 4dcm length polytetrafiuoroethylene covered nitinol stent is deployed across the gastroduodenal artery
stump and 7mm diameter balloon catheter was inflated to expand the stent.

Immediate completion angiogram shows complete separation of pseudoaneurysm sac without further leakage of contrast
media. Note the diffuse spasm of intrahepatic arteries due to large bore introducer system (8Fr).

3-month follow up arteriogram shows stable and well expanded stent graft without filling of pseudoaneurysm.

On CT angiography, patency of stent graft is well-preserved and surrounding gas containing hematoma is markedly
decreased.
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Bridging of traumatic celiac trunk separation with stent graft
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Fig. 2

Fig. 3

(A) Initial CT scan shows large hematoma adjacent to the celiac trunk detachment site and abnormal enhancing structures
suggesting pseudoaneurysm sac and extravasated contrast material. (B) 3D reconstruction image shows complete
detachment of celiac trunk from abdominal aorta. The left gastric artery (short arrow) and inferior phrenic artery (long
arrow) are noted at the proximal portion of detached celiac trunk, suggesting that detachment was developed just at
the orifice of the celiac trunk.

(A) celiac trunk was selected with 5F cobra catheter and 2.4F microcatheter was coaxially introduced and successfully
passed through the detached celiac trunk to the proper hepatic artery. (B) 4F Yashiro catheter was introduced through
contralateral femoral artery and selected the superior mesenteric artery. Microcatheter was coaxially introduced and
reached to the celiac trunk through pancreaticoduodenal arcade and embolized the splenic, left gastric and inferior phrenic
artery with several coils. (C) 9F long sheath was inserted over the Lunderquist wire to the proper hepatic artery and
Jo stent graft mounted with the 10mm x 4cm balloon catheter was introduced into the long sheath and deployed at
the detached site of celiac trunk. (D) Final angiogram after stent graft placement shows no evidence of leakage of
contrast to the pseudoaneurysmal sac and patent lumen of the stent graft.

An enhanced axial scan(A) and a 3D reconstruction image(B) of the Follow up CT scan 3 months after procedure shows
patent lumen of the stent graft and, disappearance of previously noted large hematoma adjacent to the celiac trunk.
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Fig. 3

Fig. 4

A, B Large exophyting aneurysm was suggested with
large neck at aortic bifurcation.

Angiogram was taken through vascular sheath of right
common femoral artery. Stent graft (right iliac limb)
was deployed, expecting distal margin of stent graft is
on distal portion of commoniliac artery. Suggested neck
of aneurysm is illustrated as white line.

Aortogram showed floating stent graft (right iliac limb)
in aneurysm.

MPR image unveiled dissecting aneurysm of right
common iliac artery. (1 :aorta, 2:true lumen, 3:
pseudo lumen with aneurismal change, 4 : right external
iliac artery, 5 : left common iliac artery). lllustration
shows location of stent graft after first right iliac limb
deployment.
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Interventional Treatmentof a Spontaneous Right Common lliac artery —
IVC Fistula Due to a Rapid Aggravation of Infra-renal Aortoiliac Aneurysm
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Arteries, interventional procedure
Fistula, arteriovenous

Aneurysm, aortic

A 5S6-year-old male presented with lower
abdominal pain and both lower extremity swellings
which had developed a month before admission and
were accompanied by mild dyspnea, nausea, and
intense sweating.

@ x|
1 —

=3
Spontaneous Right Common lliac artery - IVC
Fistula Due to a Rapid Aggravation of Infra-renal

Aortoiliac Aneurysm

| Ak
@ ByL

CT scan of the abdomen and pelvis revealed
aortoiliac aneurysm with some complex intimal
flaps. The aneurysm showed a maximal diameter
5.1 cm, with evidence of direct fistula from right
common iliac artery into the IVC (Fig 1).The early
synchronous and equivalent enhancement of the
IVC and aorta accompanied by the early enhancing
and dilated multiple superficial veins of anterior

abdominal wall were the cardinal diagnosis signs.

ENEIE R

Angiography was performed with a 6 Fr marker
pigtail catheter (Cook, Bloomington, IN, U.S.A.)
through the introducer sheath from the right
femoral artery (Fig 2). The right femoral artery
was catheterized percutaneously. Then, Gore
Excluder endoprosthesis (W. L. Gore & Associates,
Inc. Flagstaff, AZ, US.A.) with a 23-mm diameter
aortic component, an 12-mm diameter iliac limb,

and a 120-mm length was used via incision of left
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common femoral artery. A 0.035-inch, 260-cm
Amplatz super stiff guidewire (Boston Scientific,
MA, US.A.) was used to keep proper tension and
straighten the axis. Two extension stent-graft
(16-mm proximal diameter, 12-mm distal diameter,
120-mm length and 16-mm proximal diameter,
10-mm distal diameter, 70-mm length) were used
in right side and one extension stent-graft with a
16-mm proximal diameter, a 10-mm distal
diameter, and a 70-mm length were used in left
side after embolization of left internal iliac artery
using Nester metallic coils (Cook, Bloomington, IN,
US.A).

On final angiography and a follow-up CT scan,
the right common iliac artery - IVC fistula had been
successfully obliterated. Five days after treatment,
the patient’s lower abdominal pain and both leg
swellings had resolved, and he was discharged from
the hospital in good condition (Fig 3).

XFr
=

® 1l

Major abdominal arteriovenous fistulas are rare
but they frequently occur in patients who are
critically ill. Most have acute presentation and
develop fistulas as the result of rupture of an
atherosclerotic aortic or aortoiliac aneurysm into the
IVC or iliac vein. The most common site of fistula
is the IVC, with the iliac and renal veins rarely
affected.

Clear evaluation of all patients with aortoiliac
aneurysms should include a search for signs and
symptoms of an arteriovenous fistula, because
major blood loss and pulmonary embolization of
aneurismal debris through the fistula can occur if
the interventional radiologist or surgeon is not aware
of the fistula before the treatment. Lower extremity
edema, abdominal bruit,

venous congestion,

congestive heart failure, widened pulse pressure,
and decreased distal pulses may all occur in patients
with major abdominal arteriovenous fistulas. In our
case, it was initially felt that this represented an
aorta-to-vena cava fistula in the area of the
patient’s aneurysm. However, careful review of the
CT scan revealed the location of the fistula clearly.

In summary, we report a case of a spontaneous
right common iliac artery -IVC fistula due to a
of

aneurysm, which presented as lower abdominal

rapid aggravation infra-renal  aortoiliac

pain and both lower extremity swellings. In this

case, primary endovascular stent-graft was

successful in managing the condition.
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Fig. 1

Fig. 2

Fig. 3

(a-c) Arterial-phase abdominal CT scan and 3D
reconstruction image showing earlyequivalent
enhancement of the IVC and aorta accompanied
by the early enhancing and dilated multiple
superficial veins of anterior abdominal wall. An
arteriovenous fistula is apparent between the
right common iliac artery and IVC (arrow).

Abdominal aortogram revealing an infra-renal AAA with
early equivalent contrast filling of the IVC and aorta
accompanied by the dilated multiple superficial veins of
anterior abdominal wall due to a right common iliac
artery - IVC fistula.

Follow-up abdominal CT 3 months after treatment
shows disappearance of the fistula and aortoiliac
aneurysm, and properly located stent-graft with
excellent patency.
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JElsWy} 2202 5Mo] HMAQ Low dose urokinase=9] A=

Low dose urokinase for treatment of occlusion of right femoral and
left popliteal artery
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7} AFEE AT, A= A&l occlusion©]
T, oA e 2 Al S 33 S5 P

J Aol A 9= fliac artey, femoral artery, popliteal
artery®] S4E T FF BAh(fig 5-1, 5-2)
32} 9% oY F/USIH L Warfarin A Wito} &

sl 3l

oHo| m|AHOflA2] Low dose urokinaseZ22| X|&
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1 = &) high dose regimen¥ low dose regimen Z+2t
. . . - =9 5 i =
Arterial occlusion 2] urokinaseS ©]-&3F H] =& o] E8/del ek Bl oo AAL 9lo M2Z
A 28X high dose regimen®] F7F Hol$t Hlwek HI = chronic saphenous vein graft

th (240,000 TU/hr * 4hr 71 & Z ) 48417F 120000  occlusion BtxpellAlA o] F31 Zlo] 9l o1} femoral
[U/hr). 22814 low dose urokinase(50,000 U/hr) & artery ¢k popliteal arteryell Xl B3 wh= §ith
AFLEA O)ES HE ASE 9lt) IAM EARES 5 T dEEY A6
= £HETH o] ARG SAjol] st
Stefano+ superficial femoral or popliteal artery urokinase  50.000 unit/hour & & 62A1%K(
occlusion 7HA T Q= 219 9] BhRpatel A (W} 15 urokinase  Z 3.100,000 uint)ell A multihole

Luciano Francesco Barzi, Paolo Angeloand

o o3z} 69) low dose urokinase(50,000 U/hr) = infusion catheter & ARE-8ted 2 #21E lo] A
ARg-ste] 412 © 2 18A]17F% intraarterial infusion S RS S BlZlel s I B
o7 X7 39S W 18 case(85%) ol Meffective clot k= whelt,

lysis7} dolwttial B yghu} itk

%3 myocardial infarction®] Z-%-olM U5 L ua 2023 mm=)
| |
2 low dose urokinase$} high dose urokinase® &%t
sty A} %;Rg @} (Double bolus : 1507HU IV bolus, 1. Luc1anoLupz.1ttelh, FrancescoBazn,' PaoloCornelT,
_ e o . AngeloLemmi and StefanoMosca Selective thrombolysis
30+F- 29tU/kgA 5 IV bolus) 7171 single & A with low-dose urokinase in chronic arteriosclerotic
243 A¢Ht ¢ gpETe HIE it obstructions. Cardiovasc Intervent Radiol. 1988 :
Z, olA7A urokinaseol Aol thdt wEe 11(3) = 123-6.
gLudehne:: AAE A ¢k 9™ Mcnamara®l HF 2. Rha SW.Effect of Double Bolus Urokinase on
Thrombolysis in Acute Myocardial Infarction.
Hmoe u AL 5ty ol= AlAo
8 el AREShal A= Aol Korean Circ J. 1997 : 27(11) : 1147-1159.
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Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

1-1 occlusion of left mid popliteal artery, no visualized right superficial femoral artery
1-2 angiography of occlusion of mid popliteal artery

2-1 Post urokinase angiography showsrecanalization of left mid popliteal artery, proximal part of left anterior tibial
artery

2-2 Post urokinase angiography shows distal part of anterior tibial artery. But flow is not intact in dorsalis pedis artery

3-1 multi purpose catheter insertion in right femoral artery, post urokinase infusion angiography shows visualized popliteal
artery

4-1 Post  urokinase angiography shows right proximal part of anterior tibial artery, peroneal  and posterior tibial
artery

4-2 Post angioplasty and stent insereted in right superficial femoral artery angiogrprahy shows well patency in
right superficial femoral artery

5-1 post stent and post urokinase angiography shows multiple infusion catheter in mid to distal part of posterior
tibial artery

5-2 Post urokinase angiography shows Well visualized dital part of posterior tibial artery and plantar artery
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May—Thurner S5 SHXI0|AM 2MSH DVTL| X|Z : catheter—directed thrombolysis followed by angioplasty with stent placement
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SHAollA grAIst DVTO] A= : catheter-directed

thrombolysis followed by angioplasty with stent placement

Treatment of acute DVT patient with May-Thurner syndrome ;
Catheter-directed thrombolysis followed by angioplasty
with stent placement

CASE 24 I
May-Thurner 32
I

a3 2

O
81/F

= OlIA}
f Lyad

¥4 underlying disease®lo] AE = Haiz} TA
2 CS admissiondled MRF & Lt, hemothorax X &

L& 13282 Lt lower leg edema & chest pain
Z&te] A8 3k venocavography S &l DVTE A¢t

fol

| —
StA A Zed <ol A superficial femoral veinZt

FHeR dR7F BEHA 42

popliteal vein

anterior tibial vein , peroneal vein ZL2] 3L posterior

tibial veinollAl  ¥Xo] ##AHE.  mechanical
thrombectomy ©]F Ald) et F714 A 2o <ol A

May-Thurner synd. 2%,

@ AE=BE 2 M=

Rt. femoral veins A8+ venocavography &
A8 3+ 2™ supra renal area®l prophylactic IVC
filter& Y3ttt 10¥ 59 Heparin < YW=
FYstAoy SAHA gy AW EelA
common femoral vein#} common iliac vein ¥2% 4]
okol Left politeal vein. & HA}s}e]  6F guiding
catheterE AF3taL 6F guiding catheterfh &4
Aes APttt

HaAAE At Yzl A common
iliac vein®l] zted o] #ZE ] Arrow-Trerotola
devices AHE3t] FRABHAAES A8t

Left popliteal vein venography®l A common iliac
veinol 418t @23 %2 collateral lumbar vein©]
AR common iliac vein®] 9 Fo FHHASL=0]
2= o] PTAE Alak3ith Lt common iliac vein
< %3 8mm x 4cm sized balloon dilatation ©] o1
2 Al E Ao A 2ozl A o73] common
iliac vein <939} collateral lumbar v.of 924
2 o] 12mm x 8cm sized stent 2} 12mm x 4cm

sized stent= AUBFAIL o] F Al Ao 2G5l
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Aillac vein®] d5F 7H%E 34 collateral lumbar vein©] A7) May Thurner =%79] X|FHP © E =catheter-
HAAE A FeS EelsTh directed thrombolysis followed by angioplasty with
stent placement”} 71 E3A A AOZ WA 9l
@ 1 = o} 28y 27k I HlolHy A HiE A
May-Thurner 3%+ (Iliac vein obstruction o Aolzg WeR & Age] BaRud
syndrome) < Rt.iliac artery”7} Lt.liac vein®] &¥&o May-Thurner 55 Akl 1o} @3} in-stent
2 AY7b 5HAl 950l ulst= Aol Ylel A restenosis A|H&o] =& AR ofFE 7)o By &
sto wastH o2 83 Unle] A4l os o & ZNA A7 42 ASRE Azt
Aol FAAA A A A o] =2 A
o7 A Uk ol YFo] LEZ H§| Hul I s dOAEE T |

o]/\l— DVT7} &8ss 84 x
Al ek o] el
‘3}.

May-Thurner 5$--2] A7 gl disl A&
L8k Cocketts} Thomas®] #i o] ¢ & A-+7t
o FofHAIRE o] AFA  edema,
claudications-¢] venous obstruction®] Z4Foly &

3o 277} 48 UEA)

T

VENous

0} O

May-Thurner 5%

Eon.
T FAEe] "wue Aol WA, lac .
compression®] = AP TEA] 92 Abghel A

DVT 9% & zfo|7} frélahA] drhe Bik gl
May-Thurner Z5+¢] &3 94 dA 7o 3
Aol el A= =58l A7 At kA9 spurel]
3k X8 oo wet DVTY Ao freoleh 2
o7} wAgttHE Hel 93] May-Thurner &%
27} DVT A#go] =50 waslth
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SIXIO|A] 2AiSE DVTQ| X|Z : catheter—directed thrombolysis followed by angioplasty with stent placement

supine view; Left lower extremity venography shows no visualized superficial femoral vein, common femral vein and

Fig. 1
common iliac vein.
Fig. 2 Supine view : Right femoral vein puncture and inserted IVC filter
Fig. 3 prone view : left lower extremity venography shows no visualized common femoral and common iliac vein
Fig. 4  Prone view : Thrombus in superficial, deep femoral vein Common femoral and common iliac vein.
Fig. 5 Prone view : post thrombectomy in left superficial femoral vein By 6F guideing catheter
Fig. 6 Thrombus destruction by tretolar device
Fig. 7 Prone view : Some improving flow in left common femoral vein Remained thrombus in left common iliac vein
Fig. 8  Prone view : Post thrombectomy and heparinization venography shows Some patency in left common iliac vein
Fig. 9 Supine view : Follow up venography shows some stenosis with lumbar collateral veins are seen.
Fig. 10 Prone view : Venography shows some stenosis with Lumbar collaterals are seen
Fig. 11 Prone view : Angioplasty was done above stenosis area
Fig. 12 Prone view : Follow up venography shows lumbar collateral veins are seen
Fig. 13 Prone view : Post Zilver stent in left common iliac vein Venography shows no visualized collateral lumbar vein.
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FelESY I Z2Y SN ol B BY YuZY
HARZS A0 AHHAE =
Interventional treatment of pulmonary thromboembolism and deep vein
thrombosis in antithrombin Il deficient patient
mm0 Fhstwo|atrist Fatolstu i
ZUE, "I, etsh, T, AR
[
@ T ® oA
PTE, DVT, stenosis or obstruction, IVC filter, FH CTAdA 92 FHE9W(left main
thrombosis, antithrombin I pulmonary artery) ¢] A ¢} 922 5 =9 (right

main pulmonary artery) 2] GYFol e 7hefo] =

@3 | T A2 (low attenuated filling defects) ©] 2= o]

204/ =} AMAS(PTE) = 48 4 Ark(Fig 1).
a719) CTVAlA 9% Z9b 49l (left popliteal
@ LA vein) & <% Fokel A (proximal peroneal
ohulA9) 2 20lAN Antithombin 1T Agiz Vo) MRS SR AEe] Wef AL w B
HEEe] e AR 5G] ¥ thelel ge g oo rori(Fg 2, e Sk Akl A%
W BAZDVT) R ol (watarin) A5 g, oo oot ST FOR AE Te] 9HSe
27l Aek(Fig 2-2).

A
o

79 AREH 5L (dyspnea), Tt
Sl A Bkl &

e

(palpitation) $1o] i

l‘_i%

AAE PT/ aPTTE 128/488. FDP/ D-dimer= @ METE X M=
79/035, 13 antithrombin IIE 872(N : HAASS szl gt +55dve g
2~3)E =39, (Common femoral vein : CFV)-& E3to] st
DE(IVC filter) 2 $0.8] 31900 A2 544
@ Xl ot grol Q2% WA ™ (right internal jugular vein)
Pulmonary embolism and deep vein thrombosis = &3 Al (renal vein) Sl Stef el 914
A tHFig 3).

due to antithrombin III deficiency ] :
o] &, 9% 3} (left lower extremity) ©] 34

oo Om
[ [
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o] Awl %< (ascending venogram)olA] & &
of A ATE shiAH FE shkA] SR As
(filling defect)©] F 90%o°l oA &2 (Fig 4) 5]
™, prone posmonoﬂf\i 9z Lo} Ao 2o o
stoll WA ¥ HE FAHguide wire) & 0]-&-3}o
7HEl Bl 2 %3 Az A (iliac vein) ol FAAIZ &
urokinase 70%F unitE AEH

9 (continuous
infusion) 3} 3t}

1 % 7 French guiding catheter, Hoffman
catheter, 12] 3 8Fr. guiding catheterS o]&-3lo] 5
01*1]74?*0‘ AlBYSIRL, 4 A 2ol F
< O o] HolA] ¢of Aleg mHtH(Fig 5).
Fr 5 A& 2% vl FFo] AA Aldst
N 2PsoM LEE 8 AYAATH sl
Y sH7EA] %0139 T &S Xt
229 HZ(long segment stenosis)©] o]
urokinase 105} unitE YAl FAH(bolus injection) &

ated Q1A A

rf

Olt["
1 rlo

o

N _IE: o

& 8 French guiding catheterE o]-&
&5 Al Al e tH(Fig 6).

3% 1 L2E 494l 4y 29

4
dsisieh 2 F A 2 el o

oL} 913 thE g A
o)
e

my el N
rlo
OFO
o)

i,
32
[o

Jioﬂér}d_\‘irhr}am

o] o} 2lo], Emboy catheterg o143}
AL, o] & 2 AAL 1
AleA 8} vl ste] Zase] Q&
o] g3}
(balloon plasty angioplasty) & A1)} th,
Ao 2QelA Re M AES vHA

. (Fig 7)

2

i
m[o

©

10mm-4cm balloon catheter&

O oo 1B
iy

@1 =
1965'd Egebergoell ¢Jsll JFEIEEH I 2834 A
FE A5 HZo] By ¥ o]F 20l A

22 MBI HANS BAQ| IEMM

I AEE AR AT tigk B Halvt o] F
oAKlTh & Aol oJakH 454 o] AFA I
9 4 F k3 % 7 FHEFH I ZFel o3
faETy HaEAT

QFEJEEHI Il serine protease inhibitor24] &

A3}¥ serine protease (thrombin, factor Ila, Xa,

IXa, Xla, XIla) &t A9ste] o5 B4 3} Al7] 2L

ZHoll A AARCEA 333 33E YeRATE QHE

EFZNII7F G3e] 75% olstd wf Ed A 7Z9

| S7kettha B s o}l

JEJEENI 1T AHS] Yd ’ﬂ?ﬂi"] 73
[e)
o

R UE F %“jr. ﬁidx—i‘ﬂ 7

o> oo

Hl A A (alternative thrombin inhibitor) ¢!
alpha 2 -macroglobulin ©] A7) o] % 7HA38H7]
wolth & el SAb= 1540 F7de] st
At
7154 QFE|EENR I 29 o491 A ¢
A7)0 R wA o] S8k £l
717} 18%, 33%°) 1R EE Uepdnh &
N BFRE ASFAAM AZOR AEEF
e} Aol dojut #3330 ezt fddch
olo] gt X5 WHOeEE AA 1
thrombolytic therapy, 2) mechanical(aspiration)
thrombectomy AU, £ SH= 4 &84 29
o2 Qlgh 712> A f‘é’ﬁ%% 7171 Skatol| A s g
h T, Fo19k P o R dxlo] AA
uf] 591 Al 7% 2} Catheter-directed thrombolysis
3ol AA Alge A2, L] At F F4
+1 7 /\MW ol AAtel Hlal 22 W HHF

o AL wol Fobxon,
1Ay3 o)
[e) —

R
0]
pos

el

o >1E
o R

systemic
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caval filters in the prevention of pulmonary
embolism in patients with proximal deep-vein
thrombosis. N Engl J Med 1998:338 : 409-415

4. Becker DM, Philbrick JT, Selby JB. Inferior vena
cava filters . indications, safety, and effectiveness.
Arch Intern Med 1992:152 : 1985-1994

5. Poon WL, Luk SH, Yam KY, Lee AC. Mechanical
thrombectomy in inferior vena cava thrombosis
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1 Chest CTA shows thromboembolic filling defect in both main pulmonary arteries

2-1 Lower extremity CTV shows thrombus in left popliteal and peroneal vein.

2-2 Lower extremity ultrasound shows thrombus in left popliteal and peroneal vein.

3 Plain radiography shows IVC filter

4 Ascending venography shows diffuse thrombus from left popliteal to iliac vein

5 Removal state of deep venous thrombus in left iliac vein

6  Ascending venography shows newly developed thrombus in right iliofemoral vein

7 After 3weeks, ascending venography shows recurrent thrombus in right iliofemoral vein and PTA using balloon catheter
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Percutaneous sclerotherapy for venous malformation on the back
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Percutaneous sclerotherapy for venous malformation on the back

CASE 29 I
I
@ FaEA

@5
M/16
@ Uy

ol soft, painless mass
Al T 2715718t

g
o]
I EF ool £F Fueln B

_%%lﬂr%} lower back®] oA FZF AA 2

# 7 S AU, 2HS el HE

i

body leveloﬂ *1 L4/5 intervertebral disc space level

7kA) 9] 3|8} A HkE= Yo Zetol| A
oh 4 FYL Hole

l
o8
=N
o]
[\8}
=
o
=
@
=
@
o
—~
o,
<
@.
5
|o
il
Ho
jinss
s}
32
S

e
Ag A8t 3
70 8] microcoil 2 A1 8H3A Tt Paravertebral vein
2 fdHEs g/ AdE RS gl
superficial Z+3  probeZ
compression@ ¥ ethanolamine oleate 35 ml$}t
lipiodol 7 ml& &t &5 FYste] FA|tel A

T A|7F E<tsclerotherapy S A3} &k ot

A2)q)

paravertebral vein® 2 FYEH= &

draining veins&

w1 =

Venous malformation< EJAY 7] 45914 105 A}
o]d] dojr}t= embryonic vascular system®] & €)%
olAto 2 Ael¥t}h Venous malformatione 7l <=
437 venous systemoll M dojuh} capillary

venous B+ lymphatic venous anomalies®} £ 5]

of Uehg 4% At
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B AR o] Ao g intra-arterial
embolizatione FYF+= FHo] SIAY Fof 5344
o|x] B3t Aoz dEA Yk /A A MAE
A< ethanol 9 24 ¢] »] FA}o} 2wz A

© 2 hemoglobinuria,

HAAZ AY 159 ’1‘:]7—}?} dHSS RS
gttt 2)&hH ethanolamine oleate™ ethanol E.

o} sclerotic effect® thah GojAy gHSo] WS
Hxs) e Ao deyA gk

A= FdEle
ol A X8 QY paravertebral veino] A4
210 ethanolg AHE-S 7
10 2 9H3le] ethanolamine oleateS A3 0.1
138 =+ 3l

venous malformation®] |52}

tﬂ—Hﬂ _1__04 =] 1;_;7]- l_-:—o].;ﬂ

N

S Z4l0] AF A2l sclerotherapy & Al

AT
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1. Dubois JM, Sebag GH, De Prost Y, Teillac D,
Chretien B, Brunelle FO. Soft-tissue venous
malformations in children : percutaneous
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0:195-198.
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treatment  of  capillary-venous
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Callejas-Neto F, et al. Absolute ethanol and 5%
ethanolamine

Carvalho

oleate are comparable for

sclerotherapy of esophageal varices. Gastrointest
Endosc 2000; 51 : 573-576.




5% E% Percutaneous sclerotherapy for venous malformation on the back

fig. 1 Axial CT scan shows dilated and tortuous venous
structures in the subcutaneous fat layer of lower back.

fig. 2 Venous malformation is drained into the left
paravetebral vein(arrow).

fig. 3 Venous chamber is punctured by a 21G Chiba needle
and venogram visualized venous malformation and
draining vein.

fig. 4  Lateral spot image after injection of the sclerotic agent
shows the thrombosed venous chambers and layering
of lipiodol. The largest draining vein is embolized by
microcoils.

fig. 5  Follow-up CT scan 6 months after sclerotherapy shows
shrinkage of venous malformation without enhancement.
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Covered stent placement for tracheomediastinal fistula

BE0 Department of Radiology and Research Institute of Radiology, University of
Ulsan Collegeof Medicine, Asan Medical Center, Seoul, Korea

&1ci0]

Tracheomediastinal fistula, Covered tracheal

OIH

stent

(O dl
64/ A}

]

OIAFA
tojntaal

c
6 Aol

AEdoF  Ivor-Lewis operation
(partial esophagectomy with bowel interposition) =
WOk, Aol FAH 0 AUTAA WA X

j= “.
S oton] g ko] Ago] AAAM

CTe 7)1 BAWA 7 A lower trachea} Fof <l

A3 F4F Alololl Avke AA (fistula) ©] A&

AXlZ, 27|, HSY, 27|, £3589, =

RUL# RMLellnecrotizing pneumonia”} -2 (Fig.
1A - 1C). B2 oFo] Aol FZA olo] A fistulas
covered tracheal stent2 2}7|Z & Tracheaol &2t
o] gloJA] barbe] E¥ A A 7tsdt 9& AHEES
tracheaoll ¥R o™ A AAF 2 WA AALAA

fistula HolA] %5 (Fig. 2B, 20).

@ A=%E X U=

Tracheomediastinal fistulag ®}7] |3l tracheal
stentE B71E 3 JAFHE =4 v & WA fe
st hjEALE ZHoE B2 T WAAE wa
sizing catheterg ¥ ol 2GA| (Ultraviste} 2] =711
S whgk Ao] A2 E BT AEHE Y HIE 1A
8} 20mm-6cm retrievable barbed silicone-covered
stent (S&G Biotec, Seongnam, Kyungki, Korea) &
Y2 Barbe Al WEOZ (120= 7H4) & 44 A=)

4
sfol £ ol wx} S Aaes 29
<

oo Om
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wned 54

covered stentol] 23] A
¥y AA% A3 3%

AA 2 FE ARAOA  fistulas
2 o = ¥ 9

2 9
AR (Fig. 3A, 3B).

7183 =45 Akel9] M (tracheomediastinal
AR X g9} 7He

287 2379 ot

Self-expandable metallic stente= F2 I 7|=
Az A 5ol 57 A%
(esophagorespiratory fistula) 9l = 220] 3 At} o]
& o] Xgole i 53 2 |
HeEd ole IAEEARE AA AAS e
Ve ALE A7tetr] wfolty, &
retrievable barbed silicone-covered sten %
o AA s BhE ol dake ARl &
Al ZotAY ZHIE d3 °]U°ﬂ ZHE Jﬂf% “;5
o] A4 75 AAs] ¢
fre d3] gle tracheaoﬂ
o] E o] E%]-];-]] ol &
Silicone<> wstetgdo] Holux 23 7)7k
AR et = o] 2 ¢& L E Yt} o]
SH o] 7ol x 7hY Fe Aol HAF ZJL

B 23 AAl A= A A7hES |l

o] o] 3

HE

Axsa
HA

Tracheomediastinal fistula®] X&) tjgt Hi+=
]9 EE0]A Ranes 5+ U Ago =z WAL
A A FE WA carina®ltracheomediastinal fistula7}
A 71 8kx}ol| Al bare Ultraflex stent& %% bronchus
off YL SolxF o] A7IHA Mol XN5d SHE
Bysilnh 2y ¢2lo FaElelMe A e
el FA 5] v 2 tissue defect7t Sl
o] 4] bare stent DX 2 9] FolxA 9 FAS
ZIdshlE olefls 2oz Addn

AA R & FHEdA e A A S
© 2 Yehd tracheomediastinal fistulag 7+
of i3l A covered stent AIEZ AT SAF

AL Mg F FAES ISIH.

g9

1o

1'0“ Fﬁ _lo“
o\

ot Jo

A

o]

L

oy

o2

-

FTB &
AL T
| =m = = —

1. Ranes JL, Budev MM, Murthy S, Mehta AC.
Management of tracheomediastinal fistulas using
self-expanding metallic stents. J  Thorac
Cardiovasc Surg 2006 131 : 748-749

2. Shin JH, Song HY, Ko GY, Lim JO, Yoon HK,
KB.
long-term results of palliative treatment with

Sung Esophagorespiratory  fistula :
covered expandable metallic stents in 61 patients.

Radiology. 2004: 232 : 252-259
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Fig. 1 Alarge defect (arrows) is between the posterior wall
of the lower trachea and mediastinum, indicating
tracheomediastinal fistula (B, C). Consolidation is
prominent on right upper lung field (A).

Fig. 2 A retrievable barbed silicone-covered tracheal stent (A,
B) was placed into the lower trachea, sealing-off the
fistula. Barbs (arrow) are present to prevent stent
migration (A). Contrast injection via sizing catheter and
bronchoscopy show closure of the fistula (B, C).

Fig. 3 Four-month follow-up chest radiograph (A) and CT (B)
show sealing-off of the fistula by the stent (arrow) with
much improvement of the pneumonia in the right upper
lung field.
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This lesion was treated with intraoperative ultrasound-guided radiofrequency ablation. (B) 4-week follow-up CT scan
shows round ablation zone of low attenuation (arrows) with upstream intrahepatic duct dilatation (arrowhead). (C)
11-week follow-up CT scan shows slight progression of upstream intrahepatic bile duct dilatation withjaundice.

Fig. 2 Cholangiography shows leakage of contrast medium through injured right intrahepatic bile duct (short arrow) into biloma
with luminal irregularity of right upstream intrahepatic bile duct. Complete obstruction of left intrahepatic bile duct is
also noted (long arrow).
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Fig. 1 The 24 Full type PEG tube set. A mushroom shaped fixation tool is present at the end of tube. It can fix the stomal
wall to the abdominal wall.

Fig. 2 A 55 years old male with dysphagia.

A. A catheter inserted through the mouth. Stomachwas dilated by the air, and subsequently, under fluoroscopy guide,
the stomach was punctured.

B. A vascular sheath was introduced through the puncture track, and the snare wire was inserted and grasp the wire
inserted through the mouth.

C. The tube connected with the guide wire was pulled through the oral cavity and the esophagus, and placed on the
stomach.

D. After the fixation of tube, the absence of leakage was assessed by the injection of contrast agents.
Fig. 3 A photograph of gastrostomy tube after the completion of procedure.
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t1 4.87cm
t2 4.03cm
t3 6.65cm
ume 68.2ml

Dist1 3.98¢cm

Dist2 226cm
+ Distd 287cm

Volume 14.0ml

Fig. 1 Contrast enhanced CT scan before RFA shows recurred
tumor in the anterior neck level VI and mediastinum.

Fig. 2 Neck ultrasonography before (A) and after (B) the RFA.
The volume of the mass decreased from 68.2cc to 14.0cc
after two consecutive sessions of RFA.

Fig. 3 Pictures of patient before (A) and after (B) the RFA.
Picture after RFA shows marked decrease of pressure
effect to adjacent skin from thyroid cancer, but newly
developed another mass is seen in right supraclavicular
fossa (arrow).
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Fig. 1A, 1B

Fig. 2

Fig. 3

Axial contrast-enhanced hepatic arterial phase CT scan (A)shows a 1.3cm HCC(arrow) with partial enhancement
in the segment VI of the liver.Axial contrast-enhanced hepatic delayed phase CT scan (B) shows a same lesion
with low attenuation.

Axial contrast-enhanced hepatic arterial phase CT scan obtained 1 month after cryoablation shows an unenhanced
oval ablated area with low attenuation.

Axial contrast-enhanced hepatic arterial phase CT scan obtained 6 month after 6 months after ablation, the ablated
lesion remains unenhanced and shows an interval decrease in size.
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advanced hepatocellular carcinoma by transarterial
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Fig. 1 Arterial phase CT scan shows single HCC (arrow) in the S7.

Fig. 2 Hepatic arteriography during TACE shows the tumor staining in right lobe of liver .

Fig. 3 1 month follow up CT image shows viable HCC (arrow) in right lobe of liver. Parenchymal lipiodol uptake is also seen.
Fig. 4 CBCT image during PELIT well demonstrates the introduced needle and injected ethanol-lipiodol mixture.

Fig. 5 The compact lipiodol deposition at the site of remnant tumor is well visualized in the immediate post-procedure CBCT.
Fig. 6 1 month follow up CT image shows well deposition of lipiodol in the treated HCC lesion.
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Fig. 1 Ateriography shows fragmented wire(arrow) in Rt
superficial femoral artery.

Fig. 2 Proximal portion of fragmented wire is fixed into neck
of loop snare.

Fig. 3 Fragmented wire is removed into introducing snare
sheath.
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interventional procedures, foreign body, kidney nephrostomy tube7t #24¢ (Fig. 2).
nephrostomy catheter
@ AE=FE X H=E
@3 Scout film “ right kidneyoll && x| Fo} J=
pigtail catheterg &1 4= AU} (Fig. 3).
US guidance 3}ol right kidney 9] inferior calyxE
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Remained nephrostomy catheter in right kidney
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Abdomen CT %} right kidney®ll hydroureterone-
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Hydroureteronephrosis in right kidney

Remained remnant pigtail catheter in right kidney.
Scout film

Puncture at inferior calyx of right kidney.

Insertion of Amplatz wire through yellow sheath.
Insertion of snare wire through 10 Fr. sheath.
Capture of remnant pigtail.

Insertion of new pigtail catheter (10.2 Fr).

Nitinol gooseneck snares (5, 10, 15, and 25 mm).

Radiology 1991
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