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Embolization of the
Arteriovenous Malformations
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Introduction

Congenital vascular malformations(CVMs) constitute
some of the most difficult diagnostic and therapeutic
enigma that can be encountered in the practice of med-
icine. The clinical presentations are extremely protean
and can range from an asymptomatic birthmark to ful-
minant life-threatening congestive heart failure.

CVMs were first treated by surgeons. Complete extir-
pation of an CVM proved very difficult and extremely
hazardous necessitating suboptimal partial resections.
Partial resection could cause an initial good clinical re-
sponse, but with time the patient’s presenting symp-
toms recurred or worsened at follow-up. As catheter
delivery systems and embolic agents improved, em-
bolotherapy has emerged as primary mode of therapy
in the management of CVMs.

Embryology of Congenital
Vascular Malformations(Fig. 1)

A. Interlacing blood spaces in the primitive mes-
enchyme differentiate into a primitive capillary net-
work(stage 1)

B. Primitive capillary coalesce into large plexiform
structures(stage 2|

C. Disappearance of primitive elements and the ap-
pearance of mature vascular stems and capillary
beds|(stage 3)

D. Focal failure of the developmental sequence with
the persistence of primitive vascular structures, result-
ingina CVM.

Most pediatric hemangiomas are not present at birth,
clinically manifest within the first month of life, and

Classiiicatlon of Hemangiomas and CVM

Congemtai Vascular Malformahon

congenital anomaly
90% present at birth,
although may not manifest

Hemangnoma

Neopiasm

30% present at birth;
remainder present in first 3
mo. Proliferative phase:
1st year

Female: male ratio of 5:1
Endothelial proliferation
Growth in tissue culture
Cellular stroma

Increased mast cell

Female:male ratio of 1:1
No cellular proliferation

No growth in tissue culture
No mast cells

No spontaneous involution
grow with individual

May or may not require
treatment

Spontaneous involution in
95% by age 7

No treatment required in
vast majority

(Mulliken, 1982)

exhibit a rapid growth phase in the first month of life,
and exhibit a rapid growth phase in the first year. More
than 90% of pediatric hemangiomas spontaneously
regress to near complete resolution by five to seven
years of age.

CVMs are vascular lesions that are present at birth and
grow commensurately with the child. Trauma, surgery,
hormonal influences caused by birth control pills, and
hormonal swings during puberty and pregnancy may
cause the lesion to expand hemodynamically.

CVMs can be classified as high-flow (arteriovenous
malformations; AVM and arteriovenous fistulae;AVF)
and low flow (venous malformations; VM, lymphatic
malformations; LM, and mixed lesions) malformations.

Initial Evaluation

A. Venography
Venography may be required in VM. This allows vi-

sualization of the abnormal venous vascular elements
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Fig. 1

filled by retrograde venous injection, which may be
opacified incompletely with angiography alone.

B. Angiography

Baseline angiography is used for planing treatment
and comparison with follow-up studies to determine
the efficacy of therapy of AVM and AVE,

C. Color Doppler Imaging(CDI)

CDI is an essential tool in the diagnostic workup of
AVM and AVF. Accurate measurements of flow vol-
umes and resistive indexes can be helpful in the initial
evaluation and also are important noninvasive parame-
ters for follow-up after therapy. High-flow CVMs are
characterized as enlarged in-flow arteries and dilated
draining veins. Spectral analysis of the in-flow arterial
feeders demonstrates low S/D ratio, resistive index.

D. MRI

MRI has replaced CT in the evaluation of CVMs. MR
easily distinguishes between high-flow CVMs and low-
flow CVMs, and the relationship to adjacent anatomic
structures, such as muscles, nerves, and organs, is easi-
ly determined. High-flow lesions demonstrate a signal

void on most sequences and enlarged feeding arteries
and draining veins. Low-flow CVMs have a characteris-
tic signal intensity that is greater than skeletal muscle
on both T1- and T2-weighted images, but is less than
subcutaneous fat on T1 images and greater than fat on
T2 images. At follow-up, MR can accurately determine
residual areas of CVMs as well as those areas that have
been treated.

E. Whole Blood Pool Scintigraphy

Whole blood pool scintigraphy with 99m-Tc-RBC is
an essential tool in diagnostic workup of VM, AVM,
and AVFE. CVMs except lymphatic malformation are al-
ways demonstrated as hot uptake lesions at whole
blood pool scintigraphy. Accurate measurements of up-
take in the lesion are helpful in the initial evaluation
and also are important noninvasive and cheap tools for
follow-up after therapy.

Indications of Treatment

Absolute indications : hemorrhage, secondary is-
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chemic complications, and congestive heart failure
from arteriovenous shunting.

Relative Indications : pain, functional impairment,
and cosmetic deformity, including limb asymmetry as-

sociated with extremity lesions.
Ethanol Embolotherapy

A. Ethanol

Ethanol induce thrombosis by denaturing blood pro-
teins, dehydrating vascular endothelial cells and precip-
itating their protoplasm, denuding the vascular wall to-
tally of endothelial cells, and segmentally fracturing the
vascular wall to the level of the internal elastic lamina.
The combination of all these factors causes an acute
thrombosis.

Alcohol embolotherapy of large complex vascular
malformations should be staged for several reasons.

First, a single embolization procedure may require sev-

Ar.

eral hours in itself, and contrast limits can be exceeded
in a lengthy procedure. Moreover, serial embolothera-
py reduces the risk of too extensive embolization,
thereby decreasing the risk of tissue necrosis, lesion
rupture, or potential complications of post-thrombosis
edema.

The maximum volume of ethanol used in treating pa-
tients with CVMs rarely exceeds 0.5-1.0 ml/kg body
weight. Total dose exceeding these doses can lead to
ethanol toxicity.

B. Anesthesia

With the use of intravascular ethanol, pain control is
a significant problem. Anesthesiologists can aid in solv-
ing this problem and determine whether general anes-
thesia or intravenous sedation is required for the proce-
dure.

In patients with large AVM and AVF, as opposed to s-
mall lesions and VM, Swan-Ganz and arterial line mon-

itoring should be performed. Pulmonary artery pres-

Fig. 2. 32 year old female with foot
ulcer due to infiltrative arteriovenous
malformations.

A,B. Angiogram shows dilated feeding
arteries and infiltrative arteriovenous
malformations (arrows) with early
dilated draining veins (arrow heads) at
left foot. Note multiple small intravas-
cular coils which were inserted at other
hospital.

C.D. Follow-up angiogram after several
sessions of ethanol embolotherapy by
intra-arterial approach or direct punc-
ture of arteriovenous malformations
shows markedly reduced arteriovenous
malformations.




sures are consistently monitored during the injection of
absolute ethanol. Ethanol reaching the pulmonary
artery through AVM nidus or AVF may cause precapil-
lary spasm, pulmonary arterial hypertension, and then
cardiopulmonary collapse. Once pulmonary artery
pressures begin to rise, it is best to wait and not inject
any more ethanol until the pulmonary pressures begin
to normalize. If pulmonary artery pressures become
pathologically high, the infusion of nitroglycerin, or
prostaglandin E1 through the Swan-Ganz line can low-
er the intrapulmonary pressures.

C. Arteriovenous Malformations(AVM) (Fig. 2)

Detailed arteriography is performed to determine the
angioarchitecture of the AVM. In treating AVMs, super-
selective catheter placement is absolutely essential. If
the patients have had prior therapy(surgical ligation,
partial resection, intraarterial coil placement, tissue ad-
hesives embolization) or superselection is not possible,
direct puncture techniques should be used.

Inflow occlusion using balloon catheter, blood pres-
sure cuff, tourniquet is not always required to induce
vascular stasis to maximize the thrombogenic proper-
ties of ethanol. Inflow occlusion can reduce the total
amount of ethanol, but increase the risk of complica-

tions such as tissue necrosis or proximal embolization.

B

Multi-directional arteriograms must be performed to
determine exactly the flow characteristics of the AVM
and anatomy of normal vascular structure so that an
appropriate volume and rate of ethanol injection may
be determined.

After ethanol injection, wait for 10-15 min, then arte-
riograms should be performed to determine if therapy
is complete or further embolization is required. The
amount of ethanol used in each procedure is tailored to
the flow-volume characteristics of the individual le-
sion.

After the procedure and recovery from anesthesia,
patients are sent to the ICU. Postoperative manage-
ment consists of steroid, anti-acid medication, fluids,
and pain control.

D. Venous Malformations(Fig. 3)

Direct-puncture angiogram is performed to asses the
adequacy of position for ethanol injection. Ethanol em-
bolotherapy is directed against the abnormal venous
malformed elements. If venous occlusion is desirable
to prevent unwanted outflow of ethanol into normal
venous structures, extrinsic tourniquets, pneumatic
blood pressure cuffs, and manual digital compression

can be utilized. The amount of ethanol used is equal to

the flow-volume characteristics of the venous malfor-

Fig. 3. 10 years old female with pain due to venous malformations at left calf area.

A. MRI of T2-WI with fat suppression shows intramuscular venous malformations at calf area as high signal intensity lesions.

B. Five sessions of ethanol embolotherapy were performed by direct puncture of venous malformations (arrows).

C. Follow-up MRI shows reduced volume of venous malformations. But further several sessions of ethanol embolotherapy are

necessary to treat residual lesions.
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mation compartment. Not all patients requires total
obliteration of their malformation to achieve a sympto-
matic improvement.

E. A-V Fistulae(AVF)

Congenital and post-traumatic AVF are similar to
AVMs in that they are high-flow vascular malforma-
tions. AVF is characterized by an artery connected to a
draining vein without an intervening capillary bed.

The natural history of AVF can be extremely varied.
AVF can remain clinically silent. If the shunt through
an AVF is large, hemodynamic consequences such as
cardiomegaly, increased cardiac output, and intermit-
tent bouts of congestive heart failure can occur. Vascu-
lar steal alone may cause ischemic symptoms in the tis-
sues or organs to the AVF as well.

Treatment of AVF requires complete occlusion of the
AV connection. Surgical ligation are not only futile, they
remove possible vascular access routes for endovascular
ablative therapy. Various vascular occlusive devices,
such as spring coil, detachable balloons, PVA, and tissue
adhesives(IBCA) have been successful in occluding AVE
Recanalization and recurrences have been reported
with the use of IBCA, and detachable balloons. Ethanol
has proven extremely successful in closing renal AVFE,
and recurrent peripheral and neural axis AVE.

F. Follow-up

All patients exhibited focal swelling in the area of
treated procedure. Most patients had the majority of
the swelling resolved by 2 weeks. In those patients
with toe, foot/ankle, and/or leg malformations, the time
until the swelling resolved could last up to 3 weeks.

After serial therapy, MR, Whole blood-pool scintigra-
phy , and/or CDI are used to document the efficacy of
the therapy. CDI spectral analysis gives accurate infor-
mation in treated and untreated AVM and AVE

Complications

In patients with CVMs, complication rates greater
than 10% must be expected. Complication rates are re-
lated to the tissue that are being embolized. Nontarget
embolization with ethanol will lead to tissue necrosis,
as capillary beds of normal arteries will be totally de-

stroyed. Therefore, it is essential that superselective

catheter positioning be achieved before ethanol can be
used.

Venous thrombosis, skin blister, injury to adjacent
muscle or other tissue is possible. Motor or sensory n-
erve injuries may occur as well by the swelling.
Bleeding is an uncommon complication. Hematuria by
the intravascular hemolysis effect of ethanol is ob-
served more than 10% of patients. It resolved sponta-

neously without any problem.
Conclusions

When it is clear that CVMs must be treated, then em-
bolotherapy should be employed first, whether or not
surgery is contemplated. In unresectable CVMs, em-
bolotherapy is the only therapeutic alternative.

Alcohol is superior to many embolic agents because
it is easy to use and induces an intense thrombosis to
the level of the smallest-caliber vessels. To optimally
manage these patients, a dedicated team(interventional
radiologist, surgeon, anesthesiologist) should be in
place.
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Embolization of the Bronchial Artery
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] ”

A

Fig. 1. A. Enlarged tourtous left bronchial artery is seen with high flow, peribronchial hypervascularity and diffuse peribronchial
staining in patient with bronchiectasis.
B. Same findings are seen in left internal mammary arteriogram.
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Fig. 2. A. Right intercostal arteriogram shows hypertrophied artery and hypervascuarity in tuberculous lesion and direct

communication with pulmonary vessel.

B. Right intercostal suprema arteriogram reveals bronchopulmonary shunt formation.

C. Left subclavian arteroiogram shows numerous collaterals and hypervascularity in left upper lung field in a patient with
tuberculosis with pleural infiltration. Left main pulmonary artery is seen through transpleural anastomosis.

D. Left axillary arteriogram shows similiar findings in another patient with pulmoanry TBC.
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Fig. 3. A. The pattern of right bronchial artery is common trunk with intercostal suprema and hypervascularity is seen from right

bronchial artery.

B. Selective right bronchial arteriogram was done to save intercostal suprema using microcatheter.
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sk 2] FH(9,15).

SHME=0| S}
NBAFANAEA 27] A G FEL Uflakers(9)°l
77%, Remy 5 (8)°] 84%. Rabkin (5)% 191%, Haya-
kawa 50| 86% = F& A4S B, Y RIS
(10-13)= vl A& Kol '%4%'“ AL AP e 9 E
Qg o517 ASP o] 92e) A9 28-52% = BiE

l
o oy, gii-ie] AEEL 2For TP R A 87}

dt
e 37142 ATHe 60% AFolv] 53 AAYe B
%}7]”* A3} stosl WA AIAZ S EAE He 3
RE7} S5 E, AST-FUA AR oz P
(Flg )] B85% AFE Fs Aol Fehe waE A
(10-13).
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Ao gk g F 25U A TA7HA] A &5 = AF, 53
o] glom Hzgh }ﬂ*—’-—-&— Novak2 846 % 2.7%°14
gty gon 95 A5 SHEWS WA | G
I 91 Transverse mychtlsQ} spinal cord infarction,
Bronchial wall ischemia®l] ©/$} Lt. mainstem bronchial
stenosis, Bronchoesophageal fistula & 213312 14
o]2i gk A F & 97| YsliA = Aok 325um = ;] o]4te] A
28-S Al LEla 7hse A A Eue ARGt A A S -]o]

2 AT 2B AE AR #loF §13(16,17)
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A2 ol glo)A]

Fig. 4. A,B. Right bronchial arteriogram shows hypervascularity in right upper lobe. Another right bronchial artery with intercostal

suprema is visualized.

C,D. The arteriogram of common trunk bronchial artery shows hypervascularity with aneurysmal dilatation in left lower lung field in
patient with bronchiectasis. However another left bronchial artery show much hypertrophied and peribronchial tissue staining in

left lower lung.



Fig. 5. The common bronchial trunk shows hypervascular
round mass like lesion in left lower lung field, which is proven
as having small cell carcinoma.
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Embolization of the GI Bleeding
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Fig. 1. Pseudovein sign. The gastric lumen is filled by blood
clot. The extravasated contrast dye is filling along the gastric
fold, which looks like venous filling of contrast dye. (by
courtesy of professor YH Kim of Kyungbuk University, College
of Medicine)

Fig. 2. Identification of bleeding focus from motion artifact of DSA.
A. Could you find the bleeding focus on this image of DSA?
B. After removal of subtraction image of DSA. Still couldn’ t you find out the bleeding focus?

C. Late arterial phase of same angiography. The extravasated contrast dye is filling along the mucosal folds of jejunum(arrows).
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0] F& Aojct. @i} AT AlZto] B F BE ANE
& st A7hendd, AE HE T3 2L AAHA A
AEA S AHE3HE Zlo] & Zolth. 284919 capillary
‘bed7tA] 3] M Tt A E A AHEEE
Ak Ak FAAT ]2 Ay FR7|Y BRI 7
Ho] wAste] i Abe} 2 o] AHH Q) P Fo] A b
Mol gong giiie] B35 &8 e Y5 FE YAH
02 24gal A, e R A= WEE HEy
e 1A o) YA EHo| A3

L}) MFF|Oo|] MEY
AA591e A MHEo AT ofF FR3T. YT
295 dPE =rhd 4 59 o)3le] SR Yoz ¢l
8 A 8o] 54| 2& 7bsAol o, Ui 45§ god
239 Mg N F Al H7] ol 1B E ¥
2o} -3t A Q1 20 i3k o) 37t R, F3| S
8o it o] 87} DA o],

(1) AF a2t

ARAFTL ol FTHA YUEFS T S5 YL 7}
Adglenz dgkg MAaES Aldsitigte Ao w2 =
Aol 7] o] Z Mol o7 AR et 2y #
o] TR AL AAHE G443 A FUL A+ €
e AR S A8 F vhe £ 45

9go @ Fesh= A2 left and right gastric a, left
and right gastroepiploic a, short gastric a. 7} 3129, ¢
9] 94o] gastroduodenal a.®} inferior phrenic a.ol €]
8 87 398 v 584 <Ql ¥ol & accessory gas-
tric a.7} left hepatic arteryol A 71A18AY, RH £ left
gastric a.9l| A left hepatic a.7} 71A18H= 7297t 2 20% A
£ gtk '

(2) sh-eiatet

2% &8 T YHE2 &Y A9 UHE 3o AY
Aol A ¥ & o] 2= d| Qo). A9 HYo|y Fo] Ao
1%k A2 AL 7} oF 20% 0 A A St o] = M AT H o
A E AR AAsAY, UF & 4L 3t vasa recta
9] mural branch7}#| 280 24 A3 Ao|t}, o] & ¥
17] $18l A 7He & v A FEE & o] f38te] HRFAS =4
#3l=% 81, vasa recta &9 ¢ F(arcade)7H4] &
gEoj7te o] Fr}. A Yo] HA FE FF £HFY
(segmental artery) o] =$]4-olA EHE HolEY AW
MAE= Zo] ehA s, U 28]l A B istAl M Ast
HE2Rygel BFo g FHA7} AR 7HeAe] EoBR
Fojsi},

24 A% 1B} anastomosing mural arterial net-
work(vasa recta)¢] @ao] 24} W1esl7] Wit &8
o MAE ¥ Ao AL A B Ao dEA g 1

H P2 Drummond 9% % (Marginal artery of Drum-
mond) & 7|FLo.2 9ol MHEE Al s Zlo] ohA
stoh, 28y SR A F AL v F S5
S 7HA) 32 917] W&ol MA X gof] WpE Z|Ale] i ZF WA
o] A o2 o}F i}, a4 914 AA Q] MA X E F A
89| 7F54 0l 10-20%°) °129, A4 Al W3=7) 5
E2M 28 & A mslof gt

2 %ol 8575 ¥F38k= 892 superior rectal a., middle
rectal a., inferior rectal a. 7} 2129, Z}Z} infeior mesen-
tric a., midsacral a., internal iliac a. 9] ¥#|Eo]t}, 2%
o] H| A B& FHIYPLE 713 & AL A Fo| F5U47
o g e A} 2T BA7 Aot AFe] 8ol 4=
=745 219 7] 8RES BF A Zlo] Wasic)

Sloll EAE YA 2 AL AP Z 5 273 Ho]
G AZHACE AAdste $& AE I& 53U H2Y
=550 8 88 vasa rectaZtA 2498k micro-
coilelu} PVA particled o] &3t $& 44 &35 B s}
= wi-go] @ol ot 1efu} stainless coil o] 24
HE A 8 73 289 AN 295 dA & 7hsAe] e
22 M7= Ao] F),

Ch 79l Mis

(1) s &8

A% o) 7ME B Ao g 2EH2A A%, L34
A%, 428 5ol I 2EH2A AGS F2 99 AR
A Heo AABE, A5 HFS FEF T T2 U4
o} 14 289 9918307 left gastric a.7} 85% & 24|
8%, right gastric, short gastric a.7} 22} 5% 3 = gas-
troepiploic a.7} 3% & 2 A v}, 22 B&E FA 45
TR 28 713 T8 ¥ AL Left gastric
artery(LGA)°|t}. LGAE 2+ Mallory-Weiss# &8 3}
~Ed 24 A%, 80%2 isolated pumping ulcers, “12] it
85%°] 4% S|4 £8 L 928 T8¢ ol F
£ FAoA 8HHUE S F e BFE 4 156-20%
g g 28] Holx| gdrlste] MH & A3 sHA]
Fethd St oA GG gFEd S dod 7tsAol 8
o}, o] Sxjol| A W] FHE9E 8 542] 5w L-
GAE 92 A= oAU AEd L dov|A gt &
£¥ S 34 B8 35 LGAE 2o 9 15% 1%t ool A
T ERAHE 34 R Aol

2y A 83} AL 2T 9 E I, MAHL =
Zol7] ol FH 2YHol o) F9E thFolete ¢
Algol o B A g e, AR Y
A& @ 4 Ak(Table 1).

(2) dlo|x|& #Hie M &F8(Fig. 3)

4l0] 21 &S Gastroduodenal artery(GDA) 9} 43 Hs =



o) 7448 B8 @9 FFL e YR AolARY &
ge e £ @ AAsloof g}, of = 3 v PA}
Sa AA L vk A4S BaAd Ad o s A& 7 A
o] Bt} Be FREFHE AN AFAFLE AT H9
MAXB7F A TEO 7P R AR B Y RE E
o E¥o dto] 9JS AR BYY,

GDAS] ZHHE MAT F A 28 & 7t =9 1
#1} terminal muscular branchS 443 A& 7Hs
e ZoluL} A F g Z o R 4lo)x] o] HE} A7t
urAl 8k 745 Al o] =t} muscular branche] A o2 Qg
Alo) A o] AL 27 9] o} F AR AAATH FERA
AR Q18 Ao g Atz dt}, AT £58 A7)0 7] fgol
A} BAsit et e Ao HE 2 7HeAS A2 0 E oA
g,

GDAS] WAL o] FEL 2 50% AL W5 perfu-
sion 85% A& #AaAZIt weks GDAS Adstd &8
Bolo] sgte] §HAH o7 Yol NFEAHE A F U
MA o] QA E 7} B4 2| Ento] B ol A7 A
02 MAsE Ao FHoR FHHT o S AY
& 91 9l A AAME(fibrocytes) 7t ol & + A

£ 2-59 Fehgk A aurt Q17 wiEel A% A8 F2
W}, Ak A& -] 7pEA ol o 50%°lth A= 3
S A AG A3, o]W= terminal branch® 474
AEAZ uh= Zo] FAH R o). upehA YA o] F3 ) uf
2 AR S sk Aol FH.

(3) F|=teiof ZHtE 7P EHFO| X2

ARAL oje] 579 FHFS JEPS 5 AT ol 2
A= gHZE o MY EAF Aok A4l &7 AT
A537} QS A9 G SAEC] AT F UL BR o7
A Bz FAHE #elsta, 7HE W Foll o 214 8l
g g gy} gl #3494 g M e R /M EAF 3
A= Q18 AlgEo] 50%0] 3ol B2 FFHel &g 7
e AA Z 87} o $ T3t

A3l A 7 THRF AL JF4d EFE AR
sto] AA gt Ao) 7hF F& We, vt Md 24T
S 235l wheh AHE-E < Qi

# Ao 7P EHWF = GDA7E 7HE E§ 9] EatolH,
18}el| % splenic artery, infeior pancreaticoduodenal a..
dorsal pancreatic a., middle colic a. &°] F Zao|c}, 4
AL A e o P S Fo} YT gojnl 2915 e Ad

Fig. 3. Duodenal ulcer bleeding.

A,B. The extravastion is noted on the
posterior pancreaticoduodenal artery
from gastroduodenal artery of celiac
trunk, and same branch from superior
. mesentric artery.

~ C,D. Using microcatheter with gelfoam
pledgets, the bleeding vessel was
embolized effectively through celiac
trunk and SMA.




£ 80 54838 uje} ohA] 7H4d T ol @eie] BEo| A
AS22 7153 M S U JE 2AHEEE Aol T8
8t} stainless coil® M AT u 7} FW 7ol vF 4§ o
go] 732 7H FAF o] S 9A A7 A RES 2~
A Aot

(4) 24 s 1z ¢

Treitz 91tie] Aol A HASH: A& A A8 &
8o vl WA= 57 222 d 2 olfE $1Fel 4ol
Aol u) 3] & yke] ¥ 7} A g4 o] vessel overlapping
o] 47] wjFo|c}, st AHLS AFL A9)eha AN A%
o] v S5-¥ o] gHdatA] ot WA AgtE Y 8t
A5 Alolo] AT §o] FHAPe| R F & AT B
ot} & &5 AT 28 Al 27 AYA MHLE ERA7)
Yoo 8 AMe 27| A50, AR Sl
A7) 4t

AHgdl= MW B 42 AE 2A, stainless coil, PVA par-
ticle 50] glov}, S AL 2 AEE MATE A S
BAlskl (Fig. 4).

35 93 289 Ao RE 7MY B2 Ao AA s
AAT E89] 10%5 A i e AN AFH E¥o] o
olojmf A oA ¢He] 8 Yo BE A5l 3 AFw &
82 9918 4= i} uh=A] ¥]$] ¥ (nasogastric tube) < ©]
83 FAAALE Al AsHAY WA 2 S AA8H 35 g
#8o| ojzh= 2 & Fdleof gt

Table 1. 45790 80| AL U %2 24

No preangiographic endoscopy or
preangiographic endoscopy with poor

avte] o g £ o] Yo A4S, angiodys-
plasia(= AV malformation, vascular ectasia, angioec-
tasia), 8FAAE ¥ 28 UF T4 8. 4F UWE9,
dAA%E, g8, FEHE2 O 52 A3 §9F 5ol
gle] & F ot

AR TS ATl a5 13 89 713 B2 929
o, s} el Al4le] 80%7F AX s, 8 S doTl= A
A%2] o 50%7F %33 digell A eIt Angiodysplasia
EFAHA yo g Aztala glon, 40 ojHols =&
t}. 9A1AH2] 4 intramural pressure?] 4522 Q18 A
otal o] 21 A9 HF 5 ahvto] WAlE e, WHEAHQ)
FEE L et 9 80%7H 28 t el $iAshy, 2yt
ata) o, 2o AAd, SH 918 EH st A -4
8 WsE 497 Boh g E AEE $80] woy 85%
oA A ¥}

ZtE gAYl A B ¥R AAE2 2EAU FY
o] A& & Aol op e MAE2u THAA A US AL
oot v E 28 43S Ak SR YUt YT He
A7t gon, 23 AT 442 F9 I YALE 2@
7hsAdo] ¥, HHE F3 HAAR & FoE Q&8 7Hs
Aol 4w} a2 gAY E2 S 45T f3dE 4
o] A A<k} A Ff MHER YA A F (clinical suc-
cess) S B717H 7HE JE &8 AE F9 dfelt} (Fig. 5).

Preangiographic endoscopy with good
visualization

visualization
Potential No potential Bleeding in LGA Bleeding not in
multiorgan failure multiorgan failure territory LGA territory
LGA-embolization 1 LGA-embolization S kpcs or
endoscopic treatment
+ Repeat endoscopy

Repeat endoscopy / \

Bleeding in LGA Bleeding not in
terrritory LGA territory
g Surgical or
LGA-embolization ;
endoscopic Tx

from reference 15
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Table 2. Mortality After Embolotherapy According to
Coagulopathy

With coagulopathy WJthOUl coagulopathy
13%(2/15)

64%(9/14)
6.3(1/16)

Mortalit
Y 53.8(7/13)
from references 5,40

Fig. 4. Embolization of lower Gl
bleeding.

A. There is a bleeding on the distal
jejunum from metastasis of renal cell
carcinoma.

B. The microcoils were deployed in the
vasa recta around the bleeding focus.
Then the bleeding from metastatic
mass was stopped. (The position of
bleeding focus was moved by peristal-
sis)

Fig. 5. lleocecal bleeding from tubre-
culous enterocolitis.

A. The hypertrophic vasa recta with
dense staining of mucosa are noted on
early arterial phase.

B. After embolization with gelfoam
pledgets. There are seen a few vasa
recta, which prevents bowel ischemia.



Table 3. Success Rate for Percutaneous Transcatheter Embolization

Sucess rates

Upper Gl bleeding
Focal gastroesophageal (Mallory-Weiss, Gastric ulcer)
Hemorrhagic gastritis (vasopressin is usually first)
Duodenal ulcer (benign)
Technical success
Clinical success
Small bowel and colonic bleeding
Pancreatic pseudoaneurysm

Table 4. Major Complication Rates and Suggested Threshold
for Percutaneous Transcatheter Embolization

 Complication o Suggesgdi

Complication Rate (%)
threshold (%)
Sepsis <1 1
Abscess 0.3-4.8 1
Target ischemia 0.4-8 4
Nontarget embolization 0.6-5.5 245
Hemorrhage <1 <1
Spinal infarction 0.3-0.9 =1
Death(procedure-reated) 0.9-2 1
Overall major complications 0.6-12 6

Wfrom re;‘erence 41

9 A A= 4% (target ischemia 4% - hemor-
rhage 1%°]4]) o] th(Table 4).
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Embolization of the Portal Vein
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Fig. 1. Main portal venography(A) and selective left portal venography(B)

Digital subtraction portal venogram(A) obtained in the main portal trunk showed no anatomic variation or encasement of portal
vein. Selected left portal venogram(B) was also obtained for differentiation between overlapped right portal vein and medial
segmental branch of left portal vein.
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Fig. 4. Right PV embolization in the patients with Klatzkin tumor.

A. Digital subtraction portal venogram shows opacified remaining left portal vein with embolization of right portal vein.

B. After right portal vein embolization with Embol-78-12, radiopague embolized right portal veins are seen, and two
microcoils(arrows) were used for embolization of tract between punctured portal vein and liver parenchyma.
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Embolization of the Renal Artery
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Renal Cell Carcinoma

’MBNMI i3k Al MAEL 19699 Lalli S0l 9] s
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Z7]9 AL8-d A EA L QA E4 (Gelfoam, PVA),
coils 5] F& AME-EH U0 B-hAg 22 7jALe} =2 A7)
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supplyE F2AIZ 4= 2o ¥4 F31H6.7). Ellmanso]
A& B Absolute ethanolol] 9] 3 Al A %0 whx
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74 Mg 927 o] 28} medical nephrectomyE A
= 5 AtH8). EthanolS &%) endothelial injurys} 4
g 22 I a3 849 44519 denatured protein
debirss @A 3to] FAA S 23},

Ethanol 44 22 HYALE 2 9l FAa ¢
0] H|go] A gsta, 44 Fu|E 5 g3, A EAHE BE
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Fe e 2A2U AJgo] A 5w YR &
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ZY 3 Tl Rusm Q) o]d FHEL wx) 5] 9
&l ethanol} iodized oil(Lipiodol) & 3:12 &§Ha}e] AL
et MAER FYL A sollA Beld 4 9 oy
2t ethanol & F%oll 2 31F WA A 8} Lipiodol A7} 4
HNEZAR 283 4 k= A o] lvk. Occlusion balloon
catheter 44| ethanol JF2 WA 3 3= Y= 7)1 F+24 HE}

AlEs &olat 5ta A|7He @Al A o) w3t 18R
A3 2 endothelium 3} ethanol 3} A& A7+ @RJA
A Brp ZRAQ) 24 ALE Ao 71THE,T).

AHE-E = ethanol®] F %2 7l 0.2¢cc/kgS AH43}0
0.4cc/kgs 24 FE s dhoh, MALA A v 297
& occlusion balloon catheterdl] ¢ 3}e] ethanol %%
Lo} TS A WS AMR S| & s

Al %2 main renal artery 27-4-$ 9l occlusion
balloon catheter& 91x14171 ¥ balloon H3A|7] 7] A

ol o3 TFS A2 5= AA F 2cc of 2% lidocaine
% T3 ¥ balloonS FAAZTG, S HA3 g
ethanol< 0.5cc-2ce/sec HE2 5943 Fhalloon2 257
A A1 71,

2% 77 5] 5-10%-° Z A catheters 9 9 =|A]7] 4
il A balloont] 48 & A A8} 3L catheter & 53 Dy
'Hok3l= ethanold} Y% S8 AL FA7|2 6
U H Ao 2 HHxgdES A e MAgE 9y
g (Fig. 1),
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cava thrombosiss-°] & 5 ot ALg-o] go)x] gt webA] kg MM &S 93] ethanol

lipiodol & 3:1 A% E3te] M AZIHEE T3 FH &0
Renal Angiomyolipoma (Fig. 2).
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Fig. 1. A 63-year-old woman with stage IV renal cell carcinoma
A. Initial CT scan shows cystic mass in right kidney.

B. 2 months after angioinfarction CT scan shows extensive
infarction of right kidney.

C. 18 months after angioinfarction CT scan shows marked
atrophy of right kidney.
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toxicity S 2

Trauma

A

B

o3 A7) o %5l 5%

53] sukah=d] 70%°l f-1 S S KREA B b

o)eldZ"e] oF 50% 217 ¥,

A715 438 52 2 ok AETA] A
o g A7t 38 Y 5 Aok, o= W7l single lobar
g

branchel| 4] 88 473, dual vascular supply”} §17]
o Fo MAEe JFEo| E}.

g} (15-18), (Fig. 4).

AMA AL F2 Gelfoam,

coil & AlE
Renal Ablation
Renal ablation®] %852 t}&3 7
- Irreversibly rejected renal allograft
- Urinary leak by ureteric fistulae

- Nonfunctioning hydronephrosis

Fig. 2. CT scan obtained in a 36-year-old woman with solitary angiomyolipoma in the left kidney
A. Initial CT scan shows large sized mass at lower pole of the left kidney
B. 12 months follow up CT scan after embolization reveals significantly decreased tumor volume of the left kidney.

|

Fig. 3. A 42-year-old woman with massive hematuria
A. Right renal arteriogram shows large, cirsoid arteriovenous malformation (AVM) in lower pole.
B. Selective embolization with ethanol and coils was carried out. Postembolization arteriogram shows complete of AVM.
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A ' & B
Fig. 4. A 46-year-old man with postbiopsy renal bleeding

A. Right common iliac arterography after biopsy reveals extravasation of contrast media in lower pole of transplanted right kidney.
B. Follow up arteriography after superselective coil embolization shows complete occlusion of bleeding artery.

- Hypertension of end-stage renal disease
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Embolization of the Uterine Artery

3HA €t}
S - G ES B S o] e 2Fo] Tl 4157 g
ol ofg] 7o) 2FHAE L FEA £8P0 BaL, 44
g 2E-L 354 o] Aol M 20% - 40% ©] frHleS o]l B, & F BFolu FHFo BT} =1,
B AR oo 7bF &3 Fuby F¢o|t}. AF2F o Azl ol s 235]7 Ye7Izke] ZojAE Y] glo
582 LAY A XFE’I*F ARE 8T, 40*” o] % B, B3 2EAAES A Be $219] oF 20-25% oA &
°l ode =t olide] E4to] Wa °1°”1 HeHoR A T AR A3 S OA AA AF A AN & 2L
A% (hysterectomy) o] Ya}# ¢l x| guhy o 2 A E”BM sk T4 A5 E Q5 Hie= 9] k().
i Lf}'b“i A3 AA Iz o 389 10] AFEEL R E TEEASHS AT T 54 2F9 272 734
A0 2 o]Fox] 1 QtH(1). vl=e] A$- 139 oF 158 79 A7l 871 glou AR Fue 49 4 Y Y A8
A48 "“]’ o] Ay =F LR Q18 o] Fo| A Axoe|r}(1), o] o] M8l 27| & thA] A}t F o] FA4bo] AjutstA H}, w3t
o 2L A AAES oA e BA7)5S A A1 ol TEE A GYE 6710l A7 A o2 LA B, FoE
uh 9} ol o3 o2 714 *’L"‘-“Ol i a8 o 075 7] T3 2& Fago] HAsly] wie, 2 5
Aol A A 54L& 7% $h(2). e Yoz & =49 2F 37|94 F YL E9 & % "l #2839
e et A0 AN E e BES 5 e 2FAA S 03] A BA AR HE BA o2 S8 AMEH Hok(),
(surgical or laparo%copic myomectomy), &g & 1979 £9F & A gk 29 S é c @ FU daen
(myoma lysis), B $2 8 8 {5 HEA gy s o FAEHOE N3 T3 Bl 1S 3(3), AlAIZ o= k49

Fig. 1. Intramural myoma, pre-emboli-
zation MRI.

 An 8cm sized large intra-mural myoma
was seen at posterior uterine body.
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Fig. 2. Imtramural myoma, pre-
embolization dynamic MRI.
Heterogeneous enhancement within

_ the myoma was noted in all dynamic

sequence.

Fig. 3. Intramural myoma, post-
embolization MRI.

T1WI sagittal image showed the
myoma as high signal intensity and
T2WI axial images showed dark signal
intensity. The size of myoma was
decreased, measuring 6.5cm in dia-
meter.
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Fig. 4. Intramural myoma, post-
embolization dynamic MRI.

There was no contrast enhancement
into the myoma, but, normal surround-
ing myometrium was well enhanced in
all dynamic sequence, suggesting
complete coagulation necrosis of
myoma after uterine artery emboli-
zation.

Fig. 5. Multiple Submucosal myomas,
pre-embolization MRI.

Three submucosal myomas were seen
within the endometrial cavity.
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Fig. 6. Multiple Submucosal myomas,
pre-embolization dynamic MRI.
Heterogeneous enhancement within all
three myomas was noted in all
dynamic sequence.

Fig. 7. Multiple Submucosal myomas,
post-embolization MRI.

Previously noted two submucosal
myomas were disappeared after
uterine artery embolization, and
residual one submucosal myoma at the
uterine fundus showed high Sl on
T1WI and low S| on T2WI with size
reduction.
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Fig. 8. Multiple Submucosal myomas,
post-embolization dynamic MRI.

The remaining one submucosal
myoma at the uterine fundus showed
no contrast enhancement in all
dynamic sequence, suggesting com-
plete coagulation necrosis. But, normal
myometrium and endometrium were
well enhanced after contrast injection.

~ Fig. 9. Subserosal large myoma, pre-
embolization MRI & dynamic study.

A large 8.5cm sized subserosal
i myoma was noted at anterior uterine
wall with multifocal secondary
. degeneration within the myoma on
T1WI and T2WI| sagittal images. The
dynamic MR study showed hetero-
geneous enhancement within the
myoma except the degenerated area.
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There was focal necrotic area without
contrast enhancement and viable area
with contrast enhancement within the
myoma on T1WI and dynamic MRI.
But, the size of the myoma was
decreased from 8.5cm to 5cm.
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Case 1 Osler-Weber—-Rendu

Embolization of the Pulmonary Arteriovenous Fistulae in
Osler-Weber-Rendu Syndrome

0000 : Arteries therapeutic blockade, Arteriovenous Osler—Weber—
fistula, Interventional Procedures, Rendu B A
Telangiectasia

o 0 :57 [/ (A),31 / ((3) Osler—

ooood : A Weber—Rendu

C

Fig. A,B. Selective pulmonary angiogram shows the pulmonary arterio-venous fistulae in the anterobasal segment of the right
lower lobe(A) and in the posterobasal segment of the left lower lobe(B).

C. The postprocedural selective angiogram shows complete occlusion of the pulmonary arteriovenous fistula in the anterobasal
segment ofthe right lower lobe.

D. The gross pathologic specimen of the excisional biopsy, posterobasalsegment of the left lower lobe, shows a lump of dark
red cystic mass measuring 10x 6x 5 cm in dimension.
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. segment), 5mm(n=2, laterobasal segment) stainless
0O 0 0O :Pulmonarr Arteriovenous Malformations in steel coil(Gianturco,Cook Inc.,Bloomington,IN)

Osler-Weber-Renduy Syndrome LA postero—basal
segment
A anterobasal segment
10mm, postero—basal segment 70mm B 70%  Osler—Weber—Rendu
lateral segment  13mm, lateral syndrome Osler—Weber—Rendu syndrome
segment  5mm, laterobasal segment  10mm 15—-35%
3mm
5F 2cm , '
A
5mm(n=2, anterobasal segment), B 3mm

5mm(n=2, anterobasal segment), 3mm(n=2, lateral

(o

Fig. 2A-C. Superselective angiograms of the pulmonary artery shows the pulmonary arteriovenous fistulae in the laterobasal
segment of the right lower lobe(A), lateral segment of the right middle lobe(B), and laterobasal segment of the left lower lobe(C).
D. The postprocedural pulmonary angiogram shows complete disappearance of the pulmonary arteriovenous fistulae with coils.



2. Dutton, JAE, Jackson, JE, Hughes JMB, Whye MKB, Peters
0 0 0 0 AM, Ussov W, et al. Pulmonary arteriovenous malformations:
results of treatment with coil embolization in 53 patients. AJR

1995;165:1119-1125

1. White Jr RI, Lynch-Nyhan Alma, Terry P, Buescher PC, 3.Gossage JR and Kanj G. Pulmonary Arteriovenous
Farmlett EJ, Charnas L, et al. Pulmonary Arteriovenous Malformations: A State of the Art Review. Am J Respir Crit
Malformations: Techniques and Long-term Outcome of Care Med 1998;158:643-661

Embolotherapy. Radiology.1988;169:663-669



Case 2 Rasmussen

Embolization of Rasmussen Aneurysm

0000 : Lung hemorrhage, Pseudoaneurysm pulmonary,
Pulmonary arteries therapeutic blockade,

Tuberculosis pulmonary
o o:7 |/
good:  50cc
25mm

Fig. 1. The CT scan shows contrast filling mass in the right
lower lobe during the arterial phase.

O O O : Pulmonary tuberculosis with hemoptysis, abnor-
mal bronchial arteries and pseudoaneurysm of
the pulmonary artery(Rasmus-sen)

posterobasal segment
5F catheter
2 Gelfoam cube
5F catheter 5mm stainless

steel coil (Gianturco, Bloomington Inc., Cook Int.)

Fig. 2. A. The selective pulmonary angiogram shows the pseudoaneurysm supplied from the posterobasal segment of the right
lower inferior pulmonary artery.
B. The pseudoaneurysm is no more visible in the postprocedural angiogram.



Fig. 3. A,B. Two right bronchial arteries supplying the abnormal vessels in the right middle and lower lobes were embolized
with the Gelfoam cubes.

Rassmussen ,
1 1 1 D D D D

4% 1. Remy J, Lemaitre L, Lafitte JJ, Vilain MO, Michel JS,
Steenhouwer F. Massive Hemoptysis of Pulmonary Arterial
Origin: Diagnosis and Treatment. AJR 1984;143:963-969

2. Santelli ED, Katz DS, Godlschmidt AD, Thomas HA.
Embolization of Multiple Rasmussen Aneurysms as a

(>300mL/24hr) Rasmussen ) i
Treatment of Hemoptysis. Radiology 1994;193:396-398
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Case 3

Coil Embolization in the Treatment of Pulmonary
Arteriovenous Malformation

0000 : Arteries, therapeutic blockade , 8 mm coil 3 5 mm coil 2
Arteriovenous malformations, pulmonary .
0 0:33 / (Fig. 5). 2 CT scan
0000 : Chestdiscomfort mild DOE .
Recurrent episode of blood tinged sputum (Fig. 6).

0 O O : Pulmonary arteriovenous malformation

. Extracardiac right—to—left shunt

(Fig. 1,2) .
paradoxical embolization
. paradoxical embolization 3

6—-F , 5-F mm ,

headhunter 40-50 % , , 5-
9 %
, (Fig.

34). , 1978 Taylor coil

Fig. 1,2. Chest CT shows the aneurysmal part of the malformation as an ovoid shaped enhancing mass, connected with two
enlarged vessels.



Fig. 3. Right pulmonary angiogram shows a single feeding
artery and draining vein and aneurysmal dilatation of
arteriovenous communication.

Fig. 4. Selective angiogram of the feeding artery confirms the
simple angioarchitecture of the arteriovenous malformation.

aneurysmal
connection
direct fistula
type
coil detachable balloon ,
paradoxical embolization

Fig. 5. Pulmonary angogram after coil embolization shows
complete occlusion of the malformation.

h i

Fig. 6. Chest CT scan obtained 2 months after the
embolization shows decrease in size of the aneurysmal part
of the malformation. CT HU of the aneurysmal part of the
malformation before and after the procedure was 137 and 12,
respectively.

g o0 o O

1. White RI Jr. Pulmonary arteriovenous malformations: how do
we diagnose them and why is it important to do so? Radiology
1992;182:633-635

2. White Rl Jr, Mitchell SE, Barth KH, et al. Angioarchitecture of
pulmonary arteriovenous malformations: an improtant
consideration before embolotherapy. AJR 1983;140:681-686

3. Hartnell GG. Jackson JE, Allison DJ. Coil embolization of
pulmonary arteriovenous malformation. Cardovasc Intervent
Radiol 1990;13:347-350



Case 4 Microcoil

Embolization of Multiple Pulmonary Arteriovenous
Malformations with Microcoils

0000 : Arteriovenous malformation, pulmonary (SSD image)
Arteries, therapeutic blockade 1 ,
Pulmonary angiography
0o 0:40 / (Fig. 2A, B).
0000 : 10 ,
1 (feeding artery)
CT

85.9mmHg

ooo:

Fig. 1. Chest PA shows well-defined round radiopaque
lesions with adjacent multiple tortuous tangled vascular
structures on the right mid-lung field, and a radiopaque mass-

(Fig. 1). 3D-CT like lesion on left lower lung field.

Fig. 2. A,B. Three-dimensional CT angiography shows two nidi with dilated parent pulmonary artery and draining vein in the
lateral and medial segment of right middle lobe, and a nidus in left lower lobe.



(Fig. 3A),
(Fig. 4A).
(Fig. 5A).

5F Multipurpose (Cook, Bloomington, IN, USA)
3F SP (Terumo
Corporation, Japan)
MWCE-18S-6/2

Tornado(Cook, Bloomington, IN, USA) 1 ,

MWCE—-18S-4/2 Tornado(Cook, Bloomington, IN, USA)
1 . MWCE-
18S-6/2 Tornado(Cook, Bloomington, IN, USA) 1

(Fig. 3B,
4B, 5B). 2
(Fig. 3A),
—MWCE-18S—-4/2 Tornado(Cook, Bloomington, IN,
USA)

Fig. 3. A,B. Pulmonary arteriogram(A) shows an opacification of nidus with a dilated parent pulmonary artery and early draining
vein in the lateral segment of right middle lobe. Postembolization arteriogram(B) shows complete occulsion of the parent artery
by a microcoil. Note migrated microcoils in the opacified nidus(A).

Fig. 4. A,B. In the medial segment of right middle lobe(A), the nidus of AVM is small, but the parent pulmonary artery is
hypertrophic as the nidus on the pulmonary arteriogram. A microcoil was deployed in the parent pulmonary artery distal to a
small branching artery(B).



Fig. 5. A,B. In the lateral basal
segment of left lower lobe, the parent
artery and nidus are opacified on the
pulmonary arteriogram(A), and
complete occlusion of the parent
artery by a coil on the postemboliza-
tion arterigram(B).

80% 20% . o 0O 0O O

1977 Porstmann

1.000, 000,000 O.00000 000 ODOoO0ODoO oo ¢
1000. 000000000 1996;34:595-598

2.Baum S. Abram’s Angiography: vascular and interventional
radiology. 4th ed. Boston: Little, Brown and Company,
1997:794-797

3. Savader S, Trerotola SO. Venous Interventional Radiology

, with Clinical Perspectives. New York: Thieme, 1996:123-134

, 1980



Case 5
Aneurysm

Embolization of Common Hepatic Artery

Jung-Ah Choi, MD, Sung-Bum Cho, MD, Se Hun Kim, MD, In Ho Cha, MD.

Index words :aneurysm, hepatic
aneurysm, therapy
hepatic arteries, therapeutic blockade
Case : 60-year old woman
Clinical history :The patient was admitted with abdominal
pain without other prior
remarkable past history, such as

alcoholism, or clinical symptoms and signs.

Imaging Findings and Interventional Procedures

On contrast-enhanced abdomen CT, a round, well-
circumscribed, brightly enhancing lesion was seen within
another larger round lesion with low density content and
rimlike calcifications (Fig. 1).

On celiac angiogram, a partially thrombosed, large
aneurysm, shaped like a peanut, with a wide neck of
about 2cm, originating from the common hepatic artery
was seen. The aneurysm compressed the common
hepatic artery partially and the left gastric artery
completely (Fig. 2).

After positioning the catheter tip into the aneurysm sac
and using a 5F headhunter catheter (Cook, Bloomington,

Fig. 1. Initial contrast-enhanced abdomen CT shows a round,
well-circumscribed, brightly enhancing lesion within another
larger round lesion with low density content and rimlike
calcifications.

USA), one MWCE-38-8-15 coil (Cook, Bloomington, USA)
was deployed into the aneurysm sac. Then three MWCE-
38-5-5 coils and one 38-2-3 coil were deployed into the
proximal and distal portions of the aneurysm,
respectively. Postembolization celiac (Fig. 3) and superior
mesenteric artery(Fig. 4) angiograms revealed barely any
flow into aneurysm but intact original and accessory right
hepatic arteries and patent right gastric artery, left gastric
artery, and left hepatic artery.

Follow-up contrast-enhanced abdomen CT at 6 days
after embolization revealed almost completely
thrombosed aneurysm (Fig. 5). The patient remained in
a stable condition without abdominal pain and was
discharged after follow-up imaging study.

Discussion

Hepatic artery aneurysms represent about 20% of all
visceral aneurysms, of which 80% are extrahepatic, and of
these 63% affect the common hepatic artery. Most of them
are probably due to atherosclerotic changes. Clinically, only
one third of patients present with the Quinke’ s classic triad
of abdominal pain, hemobilia, and obstructive jaundice,

o . J

Fig. 2. Initial celiac angiogram demonstrates a partially
thrombosed, large aneurysm, shaped like a peanut, with a
wide neck of about 2cm, originating from the common hepatic
artery. The aneurysm is compressing the common hepatic
artery partially and the left gastric artery completely.
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i : ; - ;= 3 4 -,
Fig. 3. After embolization using microcoils, the aneurysm is
not visualized.

Fig. 4. Postembolization superior mesenteric artery angiogram
reveals barely any flow into aneurysm but intact original and
accessory right hepatic arteries and patent right gastric artery,
left gastric artery, and left hepatic artery.

while the majority of patients (60-80%) present with
rupture at their first clinical presentation. Therefore, it is
important to recognize and treat hepatic artery aneurysms
before they rupture. Suggested treatments have been
transarterial embolization (TAE), direct percutaneous
embolization, and surgery, of which TAE is the least

Fig. 5. Follow-up contrast-enhanced abdomen CT at 6 days
after embolization reveals almost completely thrombosed
aneurysm.

invasive. For successful TAE, it is important to perform
occlusion either on the neck or on both sides of the neck
of the aneurysm, as it was done in our case. Sometimes
embolization may be complicated by infarction of nearby
visceral organs, such as the liver or stomach, so it important
to confirm intact collateral supplies, which was done in
our case as well.

Although common hepatic artery aneurysms consist a
small percentage of all visceral artery aneurysms, they may
be complicated by rupture, accompanied by lifethreatening
hemorrhage, therefore, their timely treatment is important
and may be successfully achieved by transarterial
embolization, using metal coils as in our case.

References
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hepatic artery aneurysm for relief of obstructive jaundice. JVIR
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pancreatitis. JVIR 1996; 7; 103-106
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Case 6

Coil
Congenital Intrahepaic Portosystemic Shunts in the
Neonate: Coil Embolization Via the Umbilical Vein

Portosystemic Shunt :

0000 : Portal vein, abnormalities
Portal vein, therapeutic blockade
Shunts, portosystemic

O 0O : newbornmale
oooo: 1 cyanosis  lethargy
. birth weight 3,400¢g
normal spontaneous delivery . delivery
cardiac murmur
acidosis
0O O O : Congestive heart failure, congenital intrahepatic
portosystemic shunts
cardiomegaly pulmonary
vascularity (Fig. 1). Echo— cardiography

ductus arteriosus left to right shunt

cardiomegaly without significant increase in pulmonary
vascularity.

. 10

celiac trunk
(Fig. 2). CT
.15 catheterization

portohepatic venous shunt

, venous
shunt channel anormalous
venous channel  shunting

(Fig. 3). celiac
angiography shunt
Coil catheter 4-F
cobra catheter (Terumo, Tokyo, Japan)
anomalous shunt vessel 0.035

Terumo guide wire (Terumo, Tokyo, Japan)

Fig. 2. Abdominal ultrasound with color Doppler examination
on the 10th day of life demonstrates anomalous venous
communications between left portal branch and middle
hepatic vein.



Wire catheter catheter tip portosystemic shunt
shunt vessel 10
3mm/2mm Tornado Embolization Microcoils (Cook,
Bloomington, IN)  deployment . . hepatic
, shunt sinusoid  portal vein right vitelline vein
parenchymal perfusion (Fig. 4). sinusoid
anomalous vascular structure portohepatic venous malformation
coil (Fig. 6).

(Fig. 5). Lewis portoheaptic venous
shunt hyperbilirubinemia
sepsis shunt

portohepatic venous CT anomalous shunt vessel
shunt anomaly

, ligation

5
Fig. 3. Portogram obtained via umbilical vein shows at least four shunts between the dilated left portal branches and the middle
and left hepatic veins. The right portal vein and its branches are small compared to the left, and liver perfusion is poor.
Fig. 4. Postembolization portogram reveals a decrease in shunt flow and marked increase in parenchymal perfusion and right
portal flow.
Fig. 5. Follow-up sonogram reveals metallic coils embolizing left portal branches and marked interval decrease in size of hepatic

Fig. 6. A. Schematic drawing in human
embryo shows the formation of hepatic
sinusoids from the right and left
vitelline vein (UV=umbilical veins; RV
and LV=right and left vitelline vein; S
= hepatic sinusoid).

B. Persistent left vitelline vein/sinusoids
(outline by diagonal lines) may explain
the formation of portohepatic venous
malformation seen in this patient (PV=
portal vein; DV=ductus venosus).




resection, lobectomy .
portal approach
embolization
iliocolic vein portal
approach  coil embolization

portohepatic venous shunt
coil embolization

portal system
coil embolization
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Case 7

Embolization with Microcoil and Gelfoam Pledgets in
Hemobilia due to Arteriobiliary Fistula

0000 : Hemobilia, Embolization Bloomington, IN) 0.016 Roadrunner (Cook,
o 0O: 58 / Microferret, Bloomington, USA)
oooo : 3 (arteriobiliary fistula)
) (Gelfoam
1 sponge, Upjohn, Kalamazoo, MI) 0.1 mm
(melena) ( )
0O O O : Massive Hemobilia due to Arteriobiliary Fistula (Fig. 2)
(Fig. 3)
3—Fr
(arteriobiliary
fistula) (Fig. 1). , ,

(iatrogenic cause)

5-Fr ,
(arteriobiliary fistula)
coaxial procedure  3—Fr microcatheter(Microferret, Cook,

1 2 3

Fig. 1. Selective right superior segmental hepatic arteriogram shows extravasation of contrast media via arteriobiliary fistula(arrow).
Fig. 2. Three microcoils are located at the distal, fistulous tract, and proximal portion of right anterosuperior segmental hepatic
artery. And contrast and hematomas fill the intrahepatic and extrahepatic bile duct.

Fig. 3. Celiac arteriogram after embolotherapy shows the successful superselective embolization(arrow).



hepatic artery and portal vein)

(dual blood supply by
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. Savadar SJ, Trerotola SO, Merine DS, et al. Hemobilia after

percutaneous transhepatic biliary drainage : teatment with
transcatheter embolotherapy. JVIR 1992;3:345-352

.Uflaker R, Mourao GS, Piske RL, et al. Hemobilia :

transcatheter occlusive therapy and long-term follow-up.
Cardiovasc Intervent Radiol 1989;12:136-141



Case 8

Stent Placement

Embolization of Arterial Pseudoaneurysm after PTBD and

0000 : Aneurysm, hepatic. Bile ducts, interventional

procedure.
Arteries, therapeutic blockade
0O 0O:Fe1
oooo: PTBD
1
00a0:
common hepatic
duct (Fig. 1) (10mmx 10cm)
(Fig. 2). 1

aneurysmal sac

(Fig. 3).
(Fig. 4).

5 Fr Cobra catheter(Terumo, Tokyo, Japan) guide 3
Fr Microferret(COOK, Bloomington, USA) catheter
microcoil (Tornado 3/2 5EA,
Tomado 5/2 1EA, MWCE—18—-3-A 2EA)

(Fig. 5).

PTBD y -

26%

1 2

3

Fig. 1. Percutaneous transhepatic cholangiogram shows luminal narrowing of CHD by tumor invasion.

Fig. 2. Hanaro stent(10cmx 1cm) is placed in right intrahepatic duct to common bile duct.

Fig. 3. Follow-up cholangiogram 1 month after shows multiple filling defects in intrahepatic duct and common bile duct due to
blood clots and multiple small liver abscesses (arrowhead). Note the filling of contrast material into branch of right hepatic artery

(large arrow) and multiple aneurysm like sacs(small arrow).



4 5
Fig. 4. Celiac arteriogram demonstrates a pseudoaneurysm (arrow) of the right hepatic artery.

Fig. 5. Angiogram obtained after microcatheter is located at neck portion of the pseudoaneurysm shows extravasation of contrast
material into common bile duct(arrow).

Fig. 6. Arteriogram obtained after embolization shows multiple microcoils occluding pseudoaneurysm. Note the lack of contrast
material extravasation into the common bile duct.

1-2

mycotic aneurysm pressure erosion o o o O

1. Scott JS, Scott OT, Dimitri SM, Antrony CV, Floyd AO.
Hemobilia after percutaneous transhepatic biliary drainage:
treatment with transcatheter embolotherapy. J Vasc Interv
Radiol 1992;3:345-352
2. Claude LH, Olivier E, Olivier D, Geraldine S. Arterial
. . complication of percutaneous transhepatic biliary drainage.
microcoil, Cardiovasc Intervent Radiol 1996:19:160-164

cyanoacrylate, detechable balloons, gelatine sponge 3. Finley JW, Franklin DP, Indeck M. Rupture of a traumatic
common hepatic artery aneurysm. J Trauma 1998:45:637-641
pledgets
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Case 9

by Chronic Pancreatitis

Embolization of a Splenic Artery Pseudoaneurysm caused

0000 : Aneurysm, splenic
Arteries, interventional
interventional procedures

g 0:29 /
0oooo :
.ERCP ampulla of
Vater .
0O O O : Splenic artery pseudoaneurysm caused by
chronic pancreatitis
CT

(Fig. 1),

(Fig. 2).

5F Yashiro catheter(Cook, Bloomington, IN, USA)
0.035 Terumo
microcaoil,
5mm in diameter/5cm in length(Bloomington, IN, USA) 2

microcoil 2
(Fig. 3). ,
8mm/5cm coil(Cook,
Bloomington, IN, USA)
.20
CT (Fig. 4).

o 4 A . WEN
Fig. 1. Contrast enhanced CT scan shows a small cystic Fig. 2. Celiac arteriogram shows a small pseudoaneruysm
lesion at the pancreatic body, and peripancreatic infiltration. arising at a tortuous splenic artery.

Left pleural fluid collection is noted.




Fig. 3. Postembolization celiac arteriogram shows complete
occlusion of the pseudoaneurysm.

(gastroepiploic arcade)

Fig. 4. Follow up CT scan shows a metallic density at pancreatic
body and focal splenic infarction

g o o o

1. Lipuma JP, Sachs PB, Sands MJ, Stuhimiller S, Herbener TE.
Angiography/interventional case of the day. Splenic artery
pseudoaneurysm associated with pancreatitis. AJR 1997; 169:
259, 262-3.

2. 000, 000, 00. 0000000: D00OoOoO0O0. ooogo
0000 1997; 36: 417-423

3.000,000,000,0.0000 OO0 ODOODOO OO OO
11000 000000000 1997; 35:55-58
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Case 10

Coil Embolization of Gastrodudenal Artery
Pseudoaneurysm in a Pancreatitis Patient

O000 : Aneurysm, abdominal- Interventional proce— Gelfoam  1mm?
dures 2mm—4mm spiral microcoil
o 0O:59 /
gooo -4
(Fig. 4A).
(melena)
ogdo

(Fig. 1).
cT

(Fig. 2).

1cm

(Fig. 3). 3.0F—coaxial Fig. 2. Pseudocysts are disappeared. Gastroduodenal artery
catheter seems an ellipsoid and to be enlarged. The lower density
material surrounds the gastroduodenal artery.

2mm-—3mm spiral microcoil

Fig. 1. Abdominal CT scan shows multiple pseudocysts. The Fig. 3. Selective angiography of the gastroduodenal artery
most anterior pseudocyst abuts gastroduodenal artery and the shows a pseudoaneurysm and it is measured about 1cm in
highter density material is visible within it. diameter.
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A

Gelfoam

Cail

£ .

B

Fig. 4. A. Arterial phase of the postembolic angiography shows the occlusion at the proximal gastroduodenal artery and the
psedoaneurysmal sac is not seen.

B. Retrograde filling of the contrast material to the psedoaneurysmal sac is seen through the gastroepiploic artery on delayed
phase.

CT

5%—-10%
15%—20%
Caoil

g o o o

1. Frank B, claude L, Jean-Michel B. Arterial complications of
pancreatitis: Diagnostic and therapeutic aspects in 104 cases.
JVIR 1993;4:551-558
2. Tae Kyoung Kim. Embolization in abdominal visceral organs.
In Man Chung Han, Jae Hyung Park. Interventional Radiology.
Coaxial catheter 1st ed. lichokak, 1999;39-52
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Case 11 (Angiodysplasia)

Embolization of G-I Bleeding Due to Angiodysplasia

0000 : Angiodysplasia,embolization , 4.3 g/di 11.0 g/di
o 0oO:e1/

0oooo : 2

0O O O : Angiodysplasia in jejunal artery , (or AVM,

vascular ectasia), .

(Fig. 1).
(early draining vein)

80%
5F ;
(angiodysplasia)
3F
(Fig. 2)
N—butyl 2—cyanoacrylate lipiodol 1:2)
(Fig. 3) .

gelfoam microcoil

3
Fig. 1. During the arterial phase of a superior mesenteric arteriogram, abnormal clusters of small arteries could be identified
in jejunal branch(arrow).
Fig. 2. Superselective angiogaram using microcatheter showed tortous and dilated small arteries and early draining vein(arrow).
At this site N-butyl 2-cyanoacrylate embolization was done.
Fig. 3. After embolization, superior meseteric arteriogram showed no more contrast filling in angiodysplasia in jejunum.



(mesenteric
border) o 0O O 0O
nidus 1. Schmidt SP. Angiographic localization of small bowel
i angiodysplasia with use of platinum coil, JVIR 1993 ; 4(6) :
nidus cyanoacrylate 737739

2. Uflacker R. Transcatheter embolization for treatment of acute
lower gastrointestinal bleeding. Acta Radiol 1987 ; 28(4): 425
- 430

3. Weaver GA, et al. Management of bleeding angiodysplasia of
upper small intestine. J Clin Gastroenterol 1985 ; 7 : 145 - 151



Case 12

Embolization Therapy of Common Hepatic Artery
Pseudoaneurysm in Behcet's Syndrome

1-

0000 : Pseudoaneurysm, Embolization

Behcet’ s syndrome
g o :31 /
0oooo : 3 CT
Budd—chiari
0O O O : Pseudoaneurysm in common hepatic artery
2.5x 2cm (Fig.
1). 4.6 mm
50 mm
5F catheter
coil (Bmmx 5cm 1 ,5mmx 5cm 1
3mmx 4cm 2 ) ,
coil ,
coil coil * cail in
coil (Fig. 2). occlusion balloon

Embol-78-12 4cc
2
1.8x 1.7cm
3F
5 GDC caoil
(20mmx 30cm 2 , 8mmx 40cm 3 ) 9
coil(7mmx 7cm 5 ,6mmx 6cm 4 )

(Fig. 3). 3 Budd—chiari syndrome
TIPS ;
(Fig. 4).
vasa vasorum medial
elastic fiber
7 — 29%

23

vasa vasorum

Fig. 1. Uperior mesenter and celiac
~ artery were originated in the same
trunk. About 2.5x 2cm sized
pseudoaneurysm was seen in
proximal common hepatic artery.
Fig. 2. To block the distal collateral
flow into aneurysm sac, coil
" embolization of distal common
hepatic artery was done using 4 coils,
" and then Embol 4cc was injected into
 the aneurysm sac.



Fig. 3. 2 months later, follow-up angio-
gram showed recanalization of
aneurysm sac and at this time, 5 GDC
coils and 9 platinum coils were used
as embolic materials.

Fig. 4. On follow-up angiogram after
3 days, no more blood flow was
detected in aneurysm sac.

g o0 o O

stent—graft
embol ponvinyI acetate 1. Park JH, Han MC, Michael B. Arterial manifestation of Behcet’
s disease. AJR 1984 ; 143 : 821 - 825
2. Atadan T, Yahya M, Berkmen, et al. Thoracic involvement in
Behcet's disease: pathologic, clinical, and imaging features.
AJR 1995 ; 164 : 51 - 56

(PVAC)

3.0oo, ooo, ooo, ooo, ooo, o000, 000, 0ood
000 00 00 00(Embol-78-12)0 OO0 OO0 OO0 OO
0000000 00.000000000 1999 ;40 : 237 - 246

- 61 —



Case 13 Embol

Transcatheter Arterial Embolization Using Embol and Coil
in Renal Cell Carcinoma

1-

0000 : Renal cell carcinoma, Embolization
O O :46 / )

ooodo:5
3

Oo0a0: (T3bNOMO, stage  a) , , ,

MRI , Ethibloc,

, ethanol—lipiodol solution polyvinyl alcohol
(Fig. 1). .
gelfoam,
(Fig 2). Embol Embol  polyvinyl acetate(PVAC)
(Fig. 3), PVAC
, vinyl acetate(VAC) vinyl alcohol(VA)
(Fig. 4).
7. 5F—interiliac sheath
Embol
. Embol
15 , Gianturco steel coil

, Lanigan Fig. 1. Gd-enhancing MRI shows large lobulated, heterogen-
eously enhancing renal cell carcinoma nearly replacing right
kidney. The tumor invaded into right renal vein and IVC.
Therefore, IVC was compressed by the tumor(arrow).
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2

Fig. 2. Right renal angiogram shows large hypervascular tumor staining nearly replacing the kidney except for small portion
of normal renal parenchyma at the inferior pole.
Fig. 3. Transcatheter arterial Embol injection was done with a balloon occlusion catheter in the proximal renal artery.

Fig. 4. After Embol injection, Gianturco steel coil(arrow) was lodged in the proximal renal artery. Post-embolization aortogram
shows complete occlusion of right renal artery.

Ultavist 370

40%
. Embol

g o o o

1.000, OO0, 000, 0oo, ooo, ooo, ooo. oooo
000 00 0000 (Embol-78-12)0 OO0 OO O0OOO OO
0 0000 00 00.000000000 1999 ; 40 : 237-246
2. Lanigan D, Jurriaans E, Hammonds JC, Wells IP, Choa RG.
The current status of embolization in renal cell carcinoma a
survey of local and national practice. Clinical Radiology 1992
Embol ;46 : 176-178
10 =15 3. Park JH, Kim SH, Han JK, Chung JW, Han MC. Transcatheter
arterial embolization of unresectable renal cell carcinoma with

a mixture of ethanol and iodized oil. Carvasc Intervent Radiol
Embol 1994 ; 17 : 323-327

— 63 —



Case 14

Embolization of Renal Arteriovenous Malformation

0000 : Kidney, Arteriovenous malformation cyanoacrylates (Fig. 2).
Embolization , Cyanoacrylates nidus
o 0O :3 / 1
0000 :3 . (Fig.
3 3).
0o0oao: (Renal arteriovenous malfor—
mation)
) 3
, nidus ,
(Fig. 1). , cyanoacrylates . road
, mapping DSA
, hidus
1
, 2) nidus
5F catheter , 3)
. 3 , 4) .
2 3F catheter polyvinylalcohol(PVA), cyanoacrylates, absolute ethanol

1 2 3

Fig. 1. Lt. renal arteriography revealed a small focus of tortous and dilated vascular structures (arrow).Venous aneurysm was
also seen in this lesion at upper pole of light. kidney.

Fig. 2. Superselective arteriography using microcatheter demonstrated feeding artery and nidus of malformed vessel.

Fig. 3. Follow-up study after embolization with cyanoacrylates showed a complete devascularization of the lesion. Aneurysmal
sac was partially filled with embolic material.



nidus . 6.3—48% , PVA
cyanoacrylates  lipiodol pantopaque
acetic acid ,
nidus , catheter ,
5% ,
dextrose  catheter . Takebayashi
) 30
, gelatin sponge o 0O o O
alcohol PVA 4 ,

1. Han MC, Park JH. Interventional Radiology. Seoul : lichokak,
1999 : 30-38, 60-72
10-80% ; 2. Takebayashi S, Hosaka Y, Ishizuka E, lwasaki A, Matsubara
S. Transarterial embolization and ablation of renal arteriovenous
malformation : efficacy and damages in 30 patients with long-
’ term follow up. J Urol. 1998 ;159(3) : 696-701
) 3. Lette J, Tardif L, Beaudry C, Lassonde J. Large renal

alcohol 5

, Takebayashi arteriovenous malformation : scintigraphic evaluation and
therapeutic embolization. Can Assoc Radiol J 1992 ; 43(5) :
! 381-384
— 65 —



Case 15 Guglielmi Detachable Coil

Endovascular Treatment of Ruptured Renal Artery
Aneurysm : Embolization with GDCs

0000 : Renal artery, aneurysm obliteration ,
Renal artery, therapeutic blockade leakage (Fig. 3 A, B).
0 O :49 / lower pole branch
oooo : . CT radiopaque GDCs
, leakage ,
Oooaod: , perinephric hematoma (Fig.
4).
CT perinephric space
, 1%,
perinephric space 15~20%
(Fig. 1). 5%
narrow neck 7mm endovascular treatment
. visceral
lower pole intervention standard catheter
(Fig. 2). stiffness distal vascular access
neurointerventional
Diagnostic catheter 7—F Cyber guiding catheter radiology microcatheter—microguidewire
(Meditech, Waterstone, USA) Fas tracker—10

(Target, Fremont, USA)
coaxial .
rotating haemostatic valve heparin
solution continuous flushing
. Seeker lite—10
microguidewire (Target, Fremont, USA)

Road mapping torque device
tip . Embolotherapy
aneurysmography
angioarchitecture 8mm
x 20cm, 3mmx 8cm, 2mmx 6cm Guglielmi Detachable
Coils 3 coil
deployment . Embolotherapy

Fig. 1. Abdominal CT shows large amount of hematoma and
contrast leakage in right perinephric space(arrow).
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2

Fig. 2. Right renal angiogram shows small aneurysm arising from mid-portion of renal artery, which is ruptured and
perianeurysmal space is filled with contrast material. A small arterial branch arising at aneurysmal sac supply lower pole of

right kidney.

Fig. 3. A,B. After embolization of renal artery aneurysm with GDCs, renal angiogram performed through guiding catheter shows
no more filling of aneurysmal sac and coincidental occlusion of renal arterial branch arising from aneurysmal sac.

Fig. 4. Follow-up CT shows radiopaque GDCs in the region
of right renal artery, no more contrast leakage and decreased
amount of hematoma in perinephric space.

system embolic material visceral
vascular lesion 1997
Guglielmi Detachable Coils 8

perinephric space microcoil

parent renal artery
GDCs high flexibility — softness,
controlled detachment
, wide neck

g o0 o O

1.Klein GE, Szolar DH, Breinl, Raith J, Schreyer HH.
Endovascular treatment of renal artery aneurysms with
conventional non-detachable microcoils and Guglielmi
detachable coils. Br J Urol 1997;79:852-860

2. Remy B, Christian S, Ali AF, et al. Superselective endo-
vascular treatment of renal vascular lesions. J Urol
1995;153:14-17

3. Peter EH, Stephan HD, Cristiane ME, et al. Embolization of
renal vascular lesions : Clinical experience with microcoils and
Tracker catheters. Cardiovasc Intervent Radiol 1993;16:361-
367
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Case 16

Coil Embolization of a Arteriovenous Fistula Complicating
Percutaneous Renal Biopsy

0000 : Renal arteries, injury. Renal arteries, interven— 0.018 3F Microferret
tional procedures catheter(Cook, Bloominton, IN, USA) AV fistula
o 0O :20 / (Fig. 2B). 3mm/2cm
oood : H-S (H-S purpura)
10

0 O O : Renal AV fistula

Color doppler image
(Fig. 1).
(posterior segmental artery)
(inferior subsegmental artery)

(Fig. 2A).

Fig. 1. Color Doppler US of left kidney shows direct communi-
cation of the artery and vein.
5F Cobra (Cook, Bloominton, IN, USA)

-l‘|
2A B 3
Fig. 2. A,B. Left renal arteriogram shows a A-V fistula with early venous opacification(2A). The small artery is catheterized

with 3F microcatheter(2B).
Fig. 3. On the postembolization arteriogram, AV fistula and small artery are embolized with platinum microcoil.
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platinum tornado microcoil(Cook, Bloomington, IN, USA)
1 microcoil  microcatheter

microcoil

(Fig. 3).

g 0O o 0O

4-16%

1. Beaujeux R, Saussine C, Al-Fakir A. Superselective endo-
vascular treatment of renal vascular lesions. J Urol
1995;153:14-17

gelfoam, detachable balloon, 2. deSouza NM, Reidy JF, Koffman CG. Arteriovenous Fistulas
complicating biopsy of renal allografts: treatment of bleeding

cyanoacrylate , gelfoam
24 i 9 with superselective embolization. AJR 1991; 156: 507-510
, balloon 3. Fisher RG, Ben-Menachem Y, Whigham C. Stab wounds of
, cyanoacrylate the renal artery branches : angiographic diagnosis and

treatment by embolization. AJR 1989; 152:1231-1235
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Case 17

Renal Arteriovenous Malformation : Ethanol Embolization

0000 : Ethanol

Embolization
Renal artery
o 0O :42 /7
oooo : . 97.12 ,98.8
20
ooao
VU (Fig. 1).

(dilated
vascular cluster)
(high—velocity turbulent flow) (Fig. 2AB). Right
renal angiogram  early arterial phase early venous drain

(Fig. 3A).

4Fr black cobra catheter Terumo guide wire

AVM nidus flow
rate . flow rate
99.9% 1.5cc . 5-10

lcc 1cc, 3.5cc
(Fig. 3B).
(Fig. 3C).

Fig. 1. Arteriovenous malformation (AVM) in a patient with
gross hematuria. IVU demonstrates mild hydronephrosis in
the right kidney, but no irregular filling defect in the renal
pelvis.

Fig. 2. A. Longitudinal color Doppler image of the upper pole of the right kidney shows color filling the serpentine anechoic
areas seen in the gray scale image.
B. Duplex ultrasound showing turbulent flow within the lucent area.



Fig. 3. Subselective arteriogram of upper pole segmental artery shows large cirsoid arteriovenous malformation (AVM) with
tortuous channels, multiple fistulous connections, and early filling of renal vein (A), and absolute ethanol 1cc is injected (B).
C. Second arteriogram after embolization with absolute ethanol shows obliteration of AVM.

cirsoid aneurysmal AVM
cirsoid type  congenital form
, aneurysmal type idiopathic spontaneous origin

, Ivalon, polymers

(denaturing blood protein),
(dehydrating vascular endothelial cells)

thrombosis
50-75% -

(denuding the vascular wall)

0.5-1.0mL/kg

wedge balloon

, wedge pressure injection

g o0 o O

.Banks B, Pfister RC, Wholey M, Ferral H. Congenital

arteriovenous malformation of the kidney. AJR 1998;171:150-
151

. Crotty KL, Orihuela E, Warren MM. Recent advances in the

diagnosis and treatment of renal arteriovenous malformations
and fistulas. J Urol 1993;150:1355-1359

. Takebaysshi S, Aida N, Matsui K. Arteriovenous malformation

of the kidneys: diagnosis and follow-up with color doppler
sonography in six patients. AJR 1991;157:991-995

. Yakes WF, Haas KD, Parker SH, et al. Symptomatic vascular

malformations: ethanol embolotherapy. Radiology 1989;170:
1059-1066

. Park JH, Jeon SC, Kang HS, et al. Transcatheter renal arterial

embolization with the mixture of ethanol and iodized oil
(Lipiodol). Invest Radiol 1986;21:577-580



Case 18

Embolotherapy of a Renal Arteriovenous Malformation
Combined with an Aneurysm

0o00o00 : Kidney

Arteriovenous malformation, Embolization . (posterior segmental artery)
Aneurysm, Embolization (lobar artery)
o 0O :52/ .
oooo : . 3F microferret catheter (Cook,
ooao: Bloomington, USA)
Histoacrylate(Braun, Melsungen,
Germany) lipiodol 1;1 1cc
CT
2cm (renal hilum)
(Fig. 1A), upper pole (Fig. 2A)
(Fig. 1B)
(Fig. 2B).
4F introducing sheath 4F 4F Yasiro catheter
Yasiro catheter 0.038inch Teflon coated guidewire(Cook,
(anterior segmental artery) 2cm Bloomington, USA) core kelly
(Fig. 2.) upper pole guidewire peeling 5-6cm

1A

Fig. 1. A. Arterial phase CT scan shows a highly enhancing round aneurysm in right renal hilum.

B. Bizzare shaped enhancing vascular structures are also noted in right kidney upper pole.

Fig. 2. A. Right renal angiogram shows a 2cm-sized aneurysm at proximal anterior segmental artery. Multiple arteriovenous
malformation cores are also noted in right kidney upper pole.

B. Angiogram obtained at aneurysm sac shows remaining arteriovenous malformation core which is suppled by lobar artery
originated from aneurysm.



3A B 4A B

Fig. 3. A. Fragmented peelings of teflon guidewire wire were packed in aneurysm sac.

B. Aneurysm sac was completely filled with fragmented peelings of guidewire. Post-embolization angiogram shows partial inflow
into entrance of aneurysm sac and blood flow of interlobar arteries are preserved.

Fig. 4. A. 3 days later, follow-up angiogram shows no blood flow into aneurysm sac, which suggest complete embolization of
aneurysm. . The remained arteriovenous cores in upper pole kidney is enhanced by renal capsular artery.

B. After Histoacrylate was injected into renal capsular artery for embolization of arteriovenous malformation, renal capsular
arteriogram shows no stainning of arteriovenous malformation.

Yasiro catheter packing (Fig. 3A). autologus clot, Gelform, ethanol, cyanoacrylate
guidewire peeling packing (@) cyanoacrylate  microcatheter
thrombus (Fig. 3B). .

3 (Fig. 4A) detachable balloon (@)

Teflon coated guidewire

(capsular artery) peeling . guidewire peeling
3F microferret
catheter histoacrylate lipiodol
11 1cc (Fig.

4B). :

’ ’ D D D D

(arteriovenous fistula)

1. Savastano S, Feltrim GP, Miotto D, et al. Renal aneurysm
and arteriovenous fistula: management with transcatheter
embolization. Acta Radiol 1990;31:73-76

2. Beanjeux R, Sanssine C, al Fakir A, et al. Superselective
endo-vascular treatment of renal vascular lesion. J Urolog
1995; 153: 14-17



Case 19

Selective Embolization with Microcoil in Recurred Varicocele

OOo0g : varicocele, embolization . (Valsalva' s
o 0O :16 / maneuver)
goodo -6
2 , coaxial technique 3—Fr microcatheter
(Microferret, Cook, Bloomington, IN)
(Fig. 2)
gogad: ,
(Recurred Varicocele, Left) . (Tornaido coil, Cook,
Bloomington, IN)
(Fig. 3)
(Fig. 1)
(internal spermatic vein),
, , (interveterbral
vein)
(pampinofrom plexus)
6—Fr Juskin' s catheter , 4—25%,

1 2 3

Fig. 1. With Valsalva’ s maneuver, left internal spermatic venogram shows incompetent valve of internal spermatic vein(large
arrows), collateral veins(arrowheads), ascending lumbar veins(small arrows), and intervetebral vein(blank arrow).

Fig. 2. Left internal spermatic veins at the anterior superior iliac spine level are dilated with 3-Fr microcatheter.

Fig. 3. Successful embolization with six Tornado microcoils is proven by left renal venogram using Valsalva’ s maneuver.



40 —-60% . , iliac spine level
Nutcraker syndrome( Gianturco coil, spiders,
, compressed Ivalon plugs, spiderlon, brushes, plastics,
Gelfoam

(dislodgement) (migration)

2 — 3cm intimal dissection, rupture, spasm
) detachable balloon, scerlosing therapy

o 0O o 0O

1.Qian Z, Comhaire F, Kunnen M, et al. Transcatheter
embolization of the internal spermatic vein for the treatment
' ' of varicocele. In: Castaneda-Zuniga WR, ed. Interventional
Radiology. 3rd ed. Baltimore, MD: Williams & Wilkins
1997;1414-1438
2. Demas BE, Hricak H, McClure D. Varicoceles: radiologic
(surgical ligation)  anterior superior iliac diagnosis and treatment. Radiol Clin North Am 1991;29:619-
spine level, transinguinal level, scrotal level 627
branchs) 3. Zeitler E. Embolization of varicoceles. In: Doudelinger RF,
( Rossi P, Kurdzei JC, et al. Eds. Interventional radiology. New
5 — 15% . anterior superior York, NY:Thieme Medical Publishers, Inc. 1990;529-536
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Case 20 :

Pelvic Pain Syndrome Caused by Ovarian Varices :
Treatment by Transcatheter Embolization

0000 : Ovary, diseases 5mm, 5cm(4 ) 8mm, 5cm(2 )
Veins, ovarian large coil(Cook, Bloomington, U.S.A.)
Veins, therapeutic blockade

o o :73 [/

oooo: 1 (Fig. 2).

0O0a0: ( , )

(Chronic pelvic pain, CPP)
5F Cobra catheter(Cook, 6
Bloomington, U.S.A)) 10%
Valsalva . , , '

8-9mm

(Fig. 1. AB). (Pelvic Congestion Syndrome,PCS)

1A 1B 2

Fig. 1. A,B. Selective Lt. ovarian venogram shows grossly dilated pelvic veins, and reflux into the dilated Lt. ovarian vein,
filling of the uterine & ovarian veins, and filling of the contralateral pelvic veins.

Fig. 2. Post-embolization appearance of Lt. ovarian vein with occlusion by multiple coils.
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10mm ,

Valsalva

g o0 o O

Nutcracker Syndrome’

1. Paul R. Cordts, LTC, MC, et al. Pelvic congestion syndrome
: Early clinical results after Transcatheter ovarian vein
embolization. J Vasc Surg 1998; 28: 862-8

2.000,000,000,0.0000 ODOO0 OO0 ODODOOD
00 00:1000 DOoOoooDbOoOgO 1998; 38: 819-822

3. Kennedy A., Hemingway A. Radiology of ovarian varices. Br
J Hosp Med 1990; 44: 38-43



Case 21

Selective Transcatheter Arterial Embolization in the
Management of Persistent Hematuria after TUR-BT

0000 : Bladder, neoplasm

Bladder, hemorrhage (Fig. 2). Micro—ferret

Arteries, therapeutic blockade catheter Gelfoam particle(Upjohn, Kalamazoo,
0 0:63 / USA)
oooo :3

(Fig. 3).
electrocauterization therapy
. silver nitrate
O0ao0: formalin , , , ,
stainging (Fig. 1).

Microferret catheter(Cook, Bloomington, USA) ,

Fig. 1. Right common iliac arteriogram shows an extravasation Fig. 2. Selective angiogram demonstrates hypervascular mass
from a branch of right inferior vesical artery. from right inferior vesical artery



1.

Gelfoam, Ivalon

g o 0 O

Takeshi K, Shohichi K, Takashi M, Toyoaki U. Selective
embolization of the vesical artery in the management of
massive bladder hemorrhage. Radiology 1980; 136: 345-348.

2.Joao MP, Jose MM, Maria GC. Internal iliac artery:

embolization to control hemorrhage from pelvic neoplasms.
Radiology 1989; 172: 337-339

3. Lang EK. Transcatheter embolization of pelvic vessels for

Fig. 3. Angiography after embolization with Gelfoam particle

shows no further extravasation or hypervascularities

control of intractable hemorrhage. Radiology 1981; 140: 331-
339



Case 22

Transcatheter Arterial Embolization of
Abnormal Uterine Bleeding

0000 : Uterus, hemorrhage

Avrteries, uterine

Arteries, therapeutic blockade
U 01:30 /
0000 : Sudden onset genital bleeding

20
90/60 mmHg, Hb
8.6

O O O :Abnormal Uterine Bleeding

left uterine artery tortuosity, irregular
hypervascularity pseudoaneurysm

(Fig. 1).

Microferret catheter(Cook, Bjaeverskov, Denmark) left
uterine artery 10-5 mm coil(Cook,
Bloomington, USA)  Gelfoam (Upjohn, Kalamazoo, USA)

tortuosity, irregular hypervascularity

Fig. 1. Selective left uterine arteriogram shows tortuosity,
irregular hypervascularity, and pseudoaneurysm(arrow) of left
uterine artery.

Fig. 2. Post-embolization left internal iliac arteriogram shows
no abnormal findings.

pseudoaneurysm (Fig. 2). bleeding

2 genital bleeding

U 0o2:37 /
oooo :3
abdominal pain

lower
Ho 86

genital bleeding

right uterine artery

extravasation mild tortuous

enlargement irregular hypervascularity
(Fig. 3). Left uterine artery  mild enlargement
extravasation hypervascularity
(Fig. 4).

Microferret cathter(Cook, Bjaeverskov, Denmark)  right
uterine artery Gelfoam (Upjohn, Kalamazoo,
USA) .
tortuous enlargement irregular

hypervascularity (Fig. 5). Left



3 4 5

Fig. 3. Right internal iliac arteriogram shows no extravasation of contrast media, but irregular hypervascularity and mild tortuous
enlargement(arrow) of right uterine artery.

Fig. 4. Left internal iliac arteriogram shows no extravasation of contrast media and hypervascularity, but mild enlargement of left
uterine artery.

Fig. 5. Post-embolization arteriogram shows no irregular hypervascularity and tortuous enlargement of right uterine artery.

uterine artery low grade fever, pelvic
genital bleeding . abscess, pelvic pain, ischemic symptom
(postpartal), ) )
( ), , o o o O
’ Diethylstill rol 1. Vedantham S, Goodwin SC, McLucas B, Mohr G. Uterine

artery embolization : an underused method of controlling pelvic
hemorrhage. Am J Obstet Gynecol 1997 ; 176 : 938-948.

2.000,00,000,000,000,000,000,000.00
00000000000 000000 :000 0000000
00 00 0 000 00 0000 000 oo.0oooooooo
0 1996 ; 34(6) : 817-8283.

gelfoam pledgets  coil 3. Brown RL, Van Moore A, Smythe AR. Arteriographic manage-
' . . ment of uterine arteriovenous fistula. Am J Obstet Gynecol
(transarterial embolization) . 1986:155:491-493.
— 81—



Case 23

Transcatheter Embolization of Penile High-Flow Priapism

OO 00 : Penis, angiography. internal pudendal arteriogram
Arteries, therapeutic blockade ,
0 0:28 / (Fig. 3).
oooo: 3
3

. (high flow priapism)
O O O :Penile High-Flow Priapism

common iliac artery .
internal pudendal artery cavernosal branch , alpha— adrenergic agent ,
(Fig. 1). : alpha—adrenergic agent

Microferret microcathter(Cook, Bjaeverskov, Den—mark)
internal pudendal artery cavernosal
branch

(Fig. 2). 2

Fig. 1. A. Left pudendal arteriogram
shows extravasation of contrast media
from cavernosal branch of left penile
artery.

B. Right pudendal arteriogram shows
extravasation of contrast media from
cavernosal branch of right penile
artery.




Fig. 2. A, B. After embolization with
autologous blood clots in both internal
pudendal arteries, the extravasation of
contrast media is not seen.

A B C
Fig. 3. A. Follow-up right pudendal arteriogram shows extravasation of contrast media from right penile artery again.
B. No extravasation of contrast media is shown in left.

C. The exravasation of contrast media is not shown in right after embolization with blood clot.

2. Witt MA, Goldstein |, Sanez de Tejada, Greenfield AJ, Karne
RJ. Traumatic laceration of intracavernosal arteries: the
pathophysiology of nonischemic, high flow, arterial priapism. J
Urol 143; 129-132
1. Walker TG, Grant PW, Goldstein I, Karne RJ, Greenfield AJ. 3. Walsh RA, Drose JA, Mam RB. High flow priapism secondary
High-flow priapism: treatment with superselective to injury of the cavernosal artery. Urology 1998; 31: 114-115
transcatheter embolization. Radiology 1990; 174: 1053-1054

o o 0o o



Case 24

Percutaneous Ethanol Embolotherapy in

Venous Malformation

0000 : Veins, abnormalities , 4 cc
Alcohol or ethanol (Fig. 1).
U Oo:17 /
oooo:
, 1
O o0 0: (Venous malformation) .
2 cc
; 1/2
22G 1/2
(Fig. 2).

1

Fig. 1. Direct puncture venogram after venous compression with pneumatic blood pressure cuff reveals opacification of the
abnormally dilated venous spaces with stagnant flow. Note outflow from the malformed veins draining into the normal venous
system.

Fig. 2. Venogram obtained after embolization with 2 cc of ethanol demonstrates filling defects from thrombosis in the upper half
of the venous malformation.

Fig. 3. Venogram obtained after re-embolization of the lower half of the malformation with 1.5 cc of ethanol demonstrates near-
complete thrombosis of the lesion.



15cc

(Fig. 3).

(venous malformation)

(hemangioma)

10%

(spasm)

Ganz catheter
1.5x 0.8 cm

o 0O 0 O

1. Yakes WF, Haas DK, Parker SH, et al. Symptomatic vascular
malformation: ethanol embolotherapy. Radiology 1989;170:
1059-1066

2. Coldwell DM, Stokes KR, Yakes WF. Embolotherapy: agents,
clinical applications and techniques. RadioGraphics
1994;14:623-643

3. Yakes WF. Diagnosis and management of venous malfor-
mations. In Savader SJ, Trerotola SO. Venous interventional
radiology with clinical perspectives. 1st ed. New York:Thieme,
1996:139-150



Case 25

Coil Embolization of Femoral Arteriovenous Fistula

0000 : Arteriovenous fidtula, Embolization (Fig. 4).
0 0:55 /
oooo :4
, 2
000
( , )
( ) i)
(Fig. 1),
(Fig. 2). (Fig. 3), . fibered coil (Gian—
turco steel coil, platinum microcoil), detechable balloons,
(Fig. 4). tissue adhesives ,
5F—cobra ,
, soft guidewire
(Fig. 2). ,
3mmx 5cm  Gianturco steel
coil .
(Fig. 3). . ,

Fig. 1. Right femoral angiogram shows
early venous contrast drainage into
common femoral vein.

Fig. 2. Arteriovenous fistula(arrow) is
visualized just proximal to the
bifurcation of common femoral artery
on femoral angiogram with compre-
ssion of common femoral vein.




100%

Fig. 3. 3mmx 5cm Gianturco steel
coil(arrow) was lodged in the arterio-
venous fistula with an end of coil in ven-
ous side and the other end of coil in
arterial side.

Fig. 4. After coil embolization, pre-
viously noted early venous contrast
drainage into common femoral vein is
not seen.

85 ~ g o0 o 0

1. Baum S, Pentecost MJ. Abrams’ Angiography : Interventional
Radiology. Boston : Little, Brown and Company, 1997 : 857-
868

2.Clark RA, Gallant TE, Alexander ES. Angiographic
management of traumatic arteriovenous fistulas : clinical
results. Radiology 1983 ; 147 : 9-13

covered stent



Case 26

Stenosis

Wallstent
Wall Stent Placement of the Internal Carotid Artery

0000 : Carotid Arteries, Grafts and Prosthesis
O o:71 /

ooog: 2 2-4 1-2 2—
3
O oo
80%
(Fig. 1).
6F arterial sheath 0.035"
(Terumo, Japan) 4mmx

4cm 6
. 5cmx 8mm Easy Wall Stent
(Boston Scientific Corporation, Natick, MA)

(Fig. 2).

. 5mmx 4cm, 6mmx 4cm
balloon catheter 6
8mmx 4cm
balloon catheter 6
(Fig.
3).

Fig. 1. Left common carotid artery angiogram shows about 80% stenosis of the proximal internal carotid artery and decreased
distal flow.
Fig. 2. Wall stent (5cmx 8mm) is placed at the stenotic portion of the left internal carotid artery after balloon angioplasty.
Fig. 3. The final angiogram shows patent carotid artery without residual stenosis or ulcerative lesion.



70%

2 65%

23% 75%

cerebral
complication
balloon inflation time
complication rate
Wall stent Palmaz stent
. Wall
. Palmaz

carotid and vertebral ostial lesion

Palmaz stent extrinsic compression
lesion
high lesion carotid
bifurcation Wall stent
81% 100%

5% 1%
. Carotid stenting complication Global Survey
30 2.37% minor stroke, 1.32%
major stroke 0.98%
. Neurologic sequelae  6-12
0.6% . 6
2.3%, 12 3.1%
2
16% 4%

dissection rate .
325mg ticlopidine 250mg
ticlopidine 3
8,000 10,0001U ACT
200 250
atropine

g 0O o 0O

1. Pilinio Rossi, Giorgio Belloni, Andrea Lovaria, Laura Broglia,
Massimo Camerlingo. Supra-aortic arterial stenosis. In: Man
Chung Han ed. Interventional Radiology. 1st ed. Seoul, Korea:
lichokak; 1999:270-276

2.Jay S. Yadav, Gary S. Roubin, Sriram lyer, Jiri vitek, Peter
King, William D. Fordan, Winfield S. Fisher. Elective stenting
of the exracranial carotid arteries. Circulation 1997; 95:376-
381

3. Francesca Crawley, Andrew Clifton, Huge Markus, Martin M
Brown. Delayed improvement in carotid artery diameter after
carotid angioplasty. Stroke 1997; 28:574-579



Case 27

Takayasu's Arteritis

Stent Placement in Descending Aorta Involved by

Takayasu's Arteritis

0000 : Takayasu arteritis
Aorta, graft and prosthesis
Arteries, transluminal angioplasty
0 0:33 /
ooog:15 Takayasu' s arteritis ,

claudication
Bruit ,

0 O O :Takayasu' s arteritis of descending aorta

4cm ,
70%
(Fig. 1).
8mm, 4cm
12mm, 4cm  Ultrathin Diamond Bal—loon (Boston

v ? 4
\
| |
1 2

Scientific, Watertown MA, USA)

(Fig.
2) 8mm, 4cm  Olbert balloon (Boston Scien—
tific, Watertown MA, USA)  Palmaz P308 stent (Johnson
& Johnson International Systems, Warren NJ, USA)
Palmaz stent
4cm  Ultrathin
Diamond balloon (Boston Scientif—ic, Watertown MA,
USA) (Fig. 3).

stent 12mm,

163/78mmHg, 76/60mmHg
108/55mmHg, 85/69mmHg
(Fig. 4)
(Fig. 5).

Takayasu’ s arteritis

Fig. 1. Descending aorta shows long
segmental luminal narrowing below the
level of distal thoracic aorta. Focal tight
stenosis of aorta can be seen at 2cm
below the diaphragm level despite
angioplasty. Dissection can be seen at
stenotic segment.

Fig. 2. Aortogram did not showed
arterial flow below the left common iliac
artery despite the normal appearing
contralateral iliac arteries and aortic
§ bifurcation.



Fig. 3. Two Palmaz stents were deployed and angioplasty was per-formed with 12mm balloon after deployment of Palmaz stent.
Fig. 4. Patency of aorta at stented segment was normalized and restored arterial flow in abdominal aorta.
Fig. 5. Both common and external iliac arteries demonstrate symmetrical arterial flow after successful stenting of abdominal aorta.

. Takayasu' s arteritis Palmaz

internal mammary artery  inferior epigastric
artery

g o o o

1. Wang YM, Mak GY, Lai KN, Lui SF. Treatment of Takayasu’
s arteritis with percutaneous angioplasty and Wall stent: A
case report. Angiology 1998;49:945-949

2. Gu ZM, Lin, G, Yi JR, Li JM, Zhou J, Pan WM. Transluminal

fl

ap , catheter angioplasty of abdominal aorta in Takayasu's
Takayasu's arteritis. Acta Radiologica 1988;29:509-513
arteritis Gianturco Z, Wall 3. Sawada S, Tanigawa N, Kobayashi M et al. Treatment of
Takayasu’ s aortitis with self-expamding metallic stents
,  Palmaz ) . i ) .
. . (Gianturco stents) in two patients. Cariovasc Intervent Radiol
ostial lesion 1994;17:105



Case 28 Takayasu

Angioplasty and Stent placement for Abdominal Aorta and
Renal Artery Involved by Takayasu’'s Arteritis

0000 : Takayasu arteritis
Aorta, interventional procedure
Renal arteries, transluminal angioplasty and
prostheses 90%
0 0:61 / . 90%
oood : (mutiple myeloma)
120/80mmHg (Fig. 1).

190/125mmHg  Takayasu' s

arteritis . 7F sheath
Creatinine level 4.8mg/dl 8-10mm 4cm  Ultrathin Diamond
(Boston Scientific, Watertown MA, USA)
. 6F sheath
0 O O :Takayasu's arteritis involving abdominal aorta 3.5mm 16mm  Vivaprimo (Scimed,
and right renal artery Belgium)
(Fig. 2).

il T

| . -

1 2 3

Fig. 1. Abdominal aorta shows diffuse luminal narrowing and irregularity. Right renal artery shows tight ostial stenosis (arrow)
(above 90%) and the aorta shows focal severe stricture at the level of renal artery origin.

Fig. 2. Simultaneous balloon angioplasty was performed in right renal artery and abdominal aorta with (arrowtherels and 8mm
(arrow) balloon respectively.

Fig. 3. Angiography obtained after the angioplasty and renal artery stenting. Right renal artery restored luminal patency. However,
stenotic segment of aorta did not responded so dramatically as renal artery.



5mm, 20mm
5mm, 16mm JO stent (JOMED
international AB, Helsingborg, Sweden) stent 85-92% .
12 . Stent 2 30%
(Fig. 3) 4cm
Creatinine
1.4mg/dl . , ) '
233/54mmHg , )
207/53mmHg noncompliant stenosis
250/60mmHg, 229/60mmHg
Takayasu’ s arteritis
panarteritis
compliance . Takayasu' s arteritis

mechanical distention

g o o 0O

Takayasu' s arteritis 1. Sharma S, Gupta H, Saxena A, Kothari S, Taneja K, Guleria

. S, Rajani M. Results of renal angioplasty in nonspecific
Graft aortoarteritis (Takayasu’ s disease). JVIR 1998;9:429-435
2. Perler BA, Becker GJ. Vascular intervention a clinical
approach. 1998 Thieme
3. Sharma S, Sharma S, Bahl VK, Rajani M. Stent placement of
obstructing dissection after percutaneous transluminal
angioplasty of aortic stenosis caused by nonspecific aortitis.
. Takayasu's arteritis Cardiovasc Intervent Radiol 1997;20:377-379



Case 29

Tibioperoneal Trunk Pseudoaneurysm : Treatment with
Compression Therapy and Balloon Angioplasty

0000 : Behcet s disease
Arteries, extremities
Transluminal angioplasty

0 0:38 /

oood:1 erythema nodosum, oral
ulcer, arthralgia 1
left upper calf area

0O O O :Behcet's disease, pseudoaneurysm of left
tibioperoneal trunk

2

5—F pig tail catheter (Cook, Bloomington, USA)  aortic
bifurcation
4 ~ 5cm

posterior tibial

tibioperoneal trunk

artery  occlusion (Fig. 1).
probe 30 compression therapy
left common femoral artery
straight catheter (Cook, Bloomington, USA)
tibioperoneal trunk

Fig. 1. Selective left femoral angiogram shows pseudoaneurysm of tibioperoneal trunk and occlusion of posterior tibial artery.
Fig. 2. After compression therapy, left femoral angiogram reveals pseudoaneurysm, which is markedly decreased in size but still

remained.

Fig. 3. Balloon angioplasty was performed with 2.5mm perfusion balloon catheter.
Fig. 4. Left femoral angiogram after balloon angioplasty shows complete occlusion of pseudoaneurysm and patent lumen of

tibioperoneal trunk.



5mmx 7mm
(Fig. 2). guide

wire tibioperoneal trunk
peroneal artery guide wire 2.5mm

diameterx 2cm length Stack perfusion PTCA balloon
catheter (ACS, Santa clara, USA)

, 6 30 balloon
angioplasty thrombosis (Fig. 3).
tibiop—eroneal trunk
, tibioperoneal trunk lumen
patency (Fig. 4).

1991 Fellmeth
iatrogenic femoral pseudoaneurysm

mechanical compression

compression repair

catheterization iatrogenic femoral

pseudoaneurysm Behcet
peripheral extremity pseudoaneurysm
compression therapy
, Behcet peripheral

extremity

upper calf area
tibioperoneal trunk  injury

. latrogenic femoral pseudoaneurysm
anticoagulant therapy
( 40%) 76% ~ 100%

30
coronary artery

(2.5mm) perfusion balloon distal
extremity parent
artery communication site  endoluminal obliteration

peripheral extremity
perfusion balloon

g 0O o 0O

1. Chatterjee T, Do DD, Mahler F, Meier B. Pseudoaneurysm of
femoral artery after catheterization : treatment by a mechanical
compression device guided by colour Doppler ultrasound.
Heart 1998;79:502-504

2. Homayon H, Charles R, LaRosa, et al. Ultrasound-guided
compression of iatrogenic femoral pseudoaneurysm failure,
recurrence, and long-term results. J Vasc Surg 1995;22:425-
433

3. Friedemann S, Wolfram T, Raymonde B, et al. Management
of 219 consecutive cases of postcatheterization pseudoa-
neurysm. J Am Coll Cardiol 1997;30:670-675[0 0 0 1]



Case 30

Percutaneous Transluminal Angioplasty for

Hepatic Vein Stenosis after Liver Transplantation

0000 : Liver, transplantation. Hepatic veins, stenosis or
obstruction

0 o:2 /

gooog : 1 Kasai

(Fig. 1).

5F arterial sheath(Cook, Bloomington, USA)
. Terumo guide—
wire(Terumo, Tokyo, Japan)
Berenstein catheter(Cook,
Bloomington, USA)

4

—t

. 8mm
(Fig. 2)
5mmHg
24mmHg .8mm  10mm
(Fig. 3). waist
(Fig. 4) 7mmHg

Fig. 1. Initial hepatic venography shows
severe short segmental narrowing of
anastomotic site (arrow) with stagnation
of venous flow into the right atriums.
Fig. 2. Angioplasty with 8mmx 4cm
sized balloon. There is a waist (arrow)
in the mid portion of the balloon.



Fig. 3. Angioplasty with 10mmx 4cm
sized balloon. The balloon was fully
inflated

Fig. 4. Postangioplasty angiography
shows markedly improved hepatic vein
stenosis with patent flow from the
hepatic vein to the right atrium.

g o0 o O

1. Zajko AB, Sheng R, Bron K, Reyes J, Nour B, Tzakis A.
Percutaneous transluminal angioplasty of venous anastomotic
stenoses complicating liver transplantation: intermediate-term
results. J Vasc Interv Radiol. 1994 ;5:121-6

2. Zajko AB, Claus D, Clapuyt P, et al. Obstruction to hepatic
venous drainage after liver transplantation: treatment with

, 12 — 15 balloon angioplasty. Radiology. 1989;170:763-5

3. Egawa H, Tanaka K, Uemoto S, et al. Relief of hepatic vein
stenosis by balloon angioplasty after living-related donor liver
transplantation. Clin Transplant. 1993;7:306-11

mm 9mm

10mm 10mm



Case 31

Portal Vein Stenosis and Splenic Arterial Aneurysm in the
Liver Transplantation Patient: Treatment with Stent and Coils.

OO 0OOd : Liver transplatation. Portal vein, stenosis or 10mm, 69mm  Wallstent (Schneider,

obstruction. Splenic artery, aneurysm. Switzerland)
0 O: 55 /
aoooo : 20mmHg 23mmHg 16mmHg

3mmHg (Fig. 2B). 2

0O O O :stenosis of portal vein anastomosis and splenic 8 micro

arterial aneurysm. coil (3mmx 2cm)

(Fig.1B) CT
Celiac angiography
12mm (pseudoaneurysm)
(Fig. 1A).
infection, rejection, renal insufficiency,
3cm neurologic complication, hemorrhage

28mm Hg 12mmHg 16mmHg , .
(Fig. 2A). bile leakage a.2).
3%

(©))
7—Fr sheath

Fig. 1. Splenic arterial pseudoaneurysm after liver trans-platation.

A. Celiac arteriogram shows a 12mme-sized round aneurysm at the proximal portion of splenic artery .

B. Celiac arteriogram shows complete occlusion of the proximal portion of splenic artery and pseudoaneurysm after coil
embolization. Splenic perfusion is reestablished through collateral circulation.



ll'ﬁ.l P By

A

Fig. 2. Anastomotic stenosis of main and left portal vein after liver transplantation.

A. Transhepatic portogram shows segmental stenosis of portal vein with collateral circulation through the coronary vein. Pressure
gradient between main portal vein and left portal vein was 26mmHg.

B. Portogram after stent placement across the stenosis shows widely patent portal vein with relief of pressure gradient into

3mmHg.

splenomegaly, ascites, variceal bleeding,
anemia

variceal bleeding
pseudoaneurysm arteriovenous fistula

hemobilia, hemoperitoneum, gastrointestinal bleed—

ing
pseudoaneurysm

g o0 o 0

1. Bowen A, Hungate RG, Kaye RD, Reyes J, Towbin RB.
Imaging in liver transplantation. Radiol Clin North Am 34:757,
1996.

2.Orons PD, Zajko AB. Angiography and interventional
procedures in liver transplantation. Radiol Clin North Am
33:541, 1995.

3. Godoy M, Camunez F, Echenagusia A, et al. Percutaneous
treatment of benign portal vein stenosis after liver
transplantation. JVIR 1996; 7:273-276.



Case 32

Percutaneous Transluminal Angioplasty in Hepatic Arterial
Anastomotic Stenosis after Liver Transplantation

0000 : Hepatic artery, stenosis or obstruction. Art—ery,
transluminal angioplasty.
0 0:60 /

oood : living related liver transplantation
AST/ALT
106/1479
2
AST/ALT 71/38
000

Celiac arteriogram
(Fig. 1). 2.5mm
Vivaprimo balloon catheter (Boston Scientific
International, Paris, France)
(Fig. 2),
(Fig. 3). 1

celiac

. -. - L & ..- : *
m o R e ke, i s e
Fig. 1. Celiac arteriogram shows narrowing of the hepatic

artery at the anastomotic site(arrow) with hypoperfusion of
distal portion.

arteriogram (Fig. 6).

6 Fr sheath 5Fr RH
catheter . Dasher wire
(Boston Scientific International, Paris, France)

Vivaprimo balloon catheter (Boston Scientific

International, Paris, France) (Fig.
2).

(Fig. 3). 1
ABO incompatibility, , arterial

hypoperfusion, chronic rejection

200—350ml/min critical flow

, kinking

Fig. 2. Balloon angioplasty was performed with a 2.5mm-
balloon catheter(arrow).

— 100 —



Fig. 3. Post balloon dilatation angiogram shows well dilated
stenotic site of the hepatic artery.

Fig. 5. Post balloon dilatation angiogram shows normal blood
flow through the stenotic portion without residual stenosis.

Fig. 4. 1-week follow-up arteriogram shows stenosis in the
more proximal hepatic artery(arrow) than anastomotic site.

angulation .
biliary complication

20%

Doppler

Chronic rejection subintimal foam

cell  myointimal hyperplasia, intimal sclerosis

reanastomosis , Percutaneous transluminal
angioplasty . , )
dissection .
PTA left axillary approach coaxial guide wire
curved

Fig. 6. 1-year follow-up celiac arteriogram shows patent blood
flow through the hepatic artery without stenosis.

shape balloon catheter

0 0 0 g

1. Nigel R, Karani J, Thomas S, O’ Grady J, Williams R. Steno-
ses of vascular anastomoses after hepatic transplantation:
Treatment with balloon angioplasty. AJR 1991;157:167-171

2. Abbasoglu O, Levy MF, Vodapally MS et al. Hepatic artery
stenosis after liver transplantation-incidence, presentation,
treatment, and long term outcome. Transplantation
1997,63(2):250-255

3. Abad J, Hidalgo EG, Cantarero JM et al. Hepatic artery
anastomotic stenosis after transplantation: Treatment with
percutaneous transluminal angioplasty. Radiology
1989;171:661-662
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Case 33 Abdominal angina :
Abdominal Angina: Treatment by PTA of a

Superior Mesenteric Artery

0000 : Arteries, transluminal angioplasty

Arteries, stenosis or obstruction

O 0:62 / Abdominal angina , , ,
oooao :
L L 1 2 L L L
. (Steal phenomenon). ( ,
O O 0O: Abdominal Angina . ) 2

(Fig. 1).
10mm, 4cm i ‘*-j
(Fig. 2),
Fig. 3), .l ' : i
o9 a3 &

Fig. 2. A 10mm, 4cm balloon catheter was placed and inflated
at stenotic segment of SMA.

Fig. 1. A. Anteroposterior projection of
aortogram shows irregular aortic
plaque and infrarenal aortic occlusion.
B. Lateral projection shows high grade
stenosis of proximal superior mesen-
teric artery and celiac artery.

- 102 -



median arcuate ligament ,

( 2%,
9%, 929%).

(96%), ( 9%,
229%)

o 0O o 0O

h

Fig. 3. Aortogram obtained after angioplasty of SMA shows

successful dilatation. Poststenotic dilatation is also noted. 1.Warnock G, Gaines PA, Beard JD, Cumberland DC.
Treatment of intestinal angina by percutaneous transluminal

angioplasty of a superior mesenteric occlusion. Clin Radiol
1992;45:18-19
2. Golden DA, Ring EJ, McLean GK, Freiman DB. Percutaneous
transluminal angioplasty in the treatment of abdominal angina.
58 ), , , - AJR 1982;139:247-249

Abdominal angina (
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Case 34

Isolated Dissection of the Superior Mesenteric Artery(SMA)

0000 : Aneurysm, superior mesenteric artery An—
eurysm, dissecting Angiography

0 0:42 /

gooog :

0 O O :lsolated dissection of the superior mesenteric
artery

(Fig. 1,2).

89 (Fig.
3).

3-F (Microferret, Cook)

, 0.018 inch microcoil 3

(Fig. 4),

1 CT scan

(Fig. 5).

, Marfan syndrome,
fibromuscular dysplasia

false lumen
true

lumen abdominal angina

Fig. 1, 2. CT scan shows enlargement of superior mesenteric artery with a rim of high attenuation encircling a crescent-shaped
area of lower attenuation(intramural hematoma) and an enhancing eccentric lumen.

— 104 —



Fig. 5. CT scan obtained 1 month after the procedure shows
complete absorption of the intramural hematoma.

Fig. 3. Superior mesenteric angiogram
shows smooth narrowing along the
| course of the artery. The origin of the
branch arteries are also narrowed.
Note the saccular aneurysm at the
origin of the right colic artery.

Fig. 4. Follow-up angiogram after coil
embolization shows complete occlu-
sion of the right colic artery.

g o0 o 0

1. Takehara Y, Takahashi M, Fukaya T, Kaneko M, Koyano K,

Sakaguchi S. Computed tomography of isolated dissecting
aneurysm of superior mesenteric artery. J Comput Assist
Tomogr 1988;12:678-680

2. Corbetti F, Vigo M, Bulzacchi A, Angelini F, Burigo E, Thiene

G. CT diagnosis of spontaneous dissection of the superior
mesenteric artery. J Comput Assist Tomogr 1989;13:965-967

3. Anson J, Crowell RM. Cervicocranial arterial dissection.

- 105 -

Neurosurgery 1991;29:89-96



Case 35

Deep Venous Thrombosis in Lower Limb: Catheter-directed
Thrombolysis and Placement of Stent

0000 : Veins, thrombosis
Veins, stenosis or obstruction

Veins, interventional procedure
0 0:23 /

oooo: 3 (COOK,Bloomington,USA)
2
.1
3 (Fig. 1A, B).
. 6 Fr sheath sheath
0O O O :Deep venous thrombosis, left leg. 5Fr
150.0001U ( L)
100ml .12
.3 6.600.0001U

B 2

Fig. 1. A,B. Initial venogram shows long-segmental thrombosis in ilio-femoral vein and irregular narrowing in superficial femoral
vein.

Fig. 2. After infusion of 6.600.000 IU of urokinase for 3 days, follow-up venogram shows complete lysis of intraluminal thrombus
in iliac and femoral vein irregular, curved, short-segmental stenosis in proximal common iliac vein is still remained.
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: ©% )
(Terumo Co., Tokyo,Japan)
25mmHg  (Fig. 2). 10mm, 5cm
Wall (Schneider, Switzerland) ,
8mm
, (Fig.
3AB). warfarin
1.
Postthrombotic Syndrome(PTS) 2
30
10 3
5% ,
5 95%
PTS
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Fig. 3. A,B. After insertion of the stent
, final venogram shows patent common
iliac vein

g o o o

Semba CP, Dake MD. lliofemoral deep venous thrombosis:
aggressive therapy with catheter-directed thrombolysis.
Radiology 1994;191:487-494

.Nazarian GK, Bjarnason H, Dietz CA, Bernadas CA, Hunter

DW. lliofemoral venous stenoses: effectiveness of treatment
with metallic endovascular stents. Radiology 1996;200:193-199

. Bjarnason H, Kruse JR, Asinger DA, et al. lliofemoral deep

venous thrombosis: safety and efficacy outcome during 5
years of catheter-directed thrombolytic therapy. JVIR
1997,;8:405-418



Case 36

and Vascular stent

Ileofemoral Venous Thrombosis and Venous Spur: Combined

Treatment with Urokinase Thrombolysis, Balloon Dilatation

OOod : lliac vein, femoral vein, thrombosis
Urokinase
lliac vein, transluminal angioplasty
Stent and prosthesis

0 a:77 |/

0oooo :4

O O 0O :lleofemoral Venous Thrombosis and Venous
Spur

CT
(Fig. 1).

(Fig. 2A).

infusion length 20cm

Fig. 1. CT scan shows that sacral osteophyte compresses left
common iliac vein(arrow). Common iliac and femoral vein
distal to compression site are distended with thrombus.

5F pulse spray catheter(ANGIODYNAMICS, NY, USA)

24 110
24 100

. (Fig.

2B). ,

CT
5F introducing sheath 8F
sheath 10mm
(Fig. 3),

10mm, 55-11.2mm Wallstent(Medi—tech, MA, USA)

(Fig. 4).

A B

Fig. 2. A. Left iliac venogram demonstrates acute thrombus
in iliac vein. There is no drainage of contrast media to IVC and
several collateral veins are noted.

B. After urokinase therapy, left iliac venogram reveals that
thrombus has completely resolved. But focal stenosis is still
seen in the left common iliac vein.
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A

Fig. 3. A. Focal waist at the stenosis level is seen during
balloon angioplasty.

B. After full inflation of balloon, balloon get across the left
common iliac vein.

. Pulse—spray
pharmacomechanical thrombolysis

Q.

post—thrombotic state,

@.

pulse—

A B

Fig. 4. A. Wallstent(diameter 10mm, length 5.5-11.2mm) was
introduced and deployed in the common iliac vein.

B. Left iliac venogram after stent insertion shows patent
common iliac vein and good drainage of contrast media to
IVC.

spray ,
Venous spur . CT
May—Thurner
venous
spur
venous spur

g o o o

1. Bjarnason H, Kruse JR, Asinger DA, et al. lliofemoral deep
venous thrombosis: safety and efficacy outcome during 5
years of catheter-directed thrombolysis. JVIR 1997;8: 405-418

2. Berger A, Jaffe JW, York TN. lliac compression syndrome
treated with stent placement. J Vasc Surg 1995;21:510-514
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Case 37

Urokinase

Aspiration Thrombectomy and Thrombolysis for Lower
Extremity Thromboembolism

0000 : Urokinase, Arterial embolism, Thrombolysis
0 0O:61 /

good:15
urokinase( , , ) 156 (Fig. 1).
, above knee
below knee (antegrade puncture) 7F arterial sheath(Cook, Bloom—
ington, USA) urokinase 20

0O O O :Thromboembolism of left superficial femo-ral
artery

(Fig. 2). urokinase 4

1 2

Fig. 1. Left femoral angiography shows abrupt cut-off of left superficial femoral artery with minimal collateral vessels.

Fig. 2. Follow up angiography shows multiple filling defects in the popliteal artery and proximal portion of peroneal artery and
posterior tibial artery is visualized.

Fig. 3. Follow up angiography shows a decreased extent of multiple filling defects and more portion of peroneal artery and

posterior tibial artery is visualized. 110



Fig. 4. Guidewire inserted along the
peroneal artery.

Fig. 5. Guidewire inserted along the
posterior tibial artery.

]
]
]

6 7 - 8

Fig. 6,7. Follow up angiography shows widely patent peroneal artery, posterior tibial artery, and anterior tibial artery.
Fig 8. Angiography of the foot shows a fine vascularity upto the midportion of the foot.

12 . (Fig. 4,5).
, urokinase 4 12
, urokinase
(Fig. 3). 7F arterial sheath, 50cc , three way 10
stopcock urokinase 6 8
microferret urokinase 10
urokinase 25
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(Fig 6,7,8).

. 50cc
stopcock

three way

arterial sheath

112 -

urokinase

o 0O o O

. Gorich J, Rilinger N, Sokiranski, et al. Mechanical thrombolysis

of acute occlusion of both the superficial and the deep femoral
arteries using a thrombectomy device. AJR 1998 ;170:1177-80

.MC Han, JH Park. Interventional radiology. Seoul:

lichokak,1999:232-241

. Guenther RW, Vorwerk D. Aspiration catheter for per-

cutaneous thrombectomy: clinical results. Radiology 1990;175:
271-3

.000. Thrombolytic therapy and thrombectomy of artrial

occlusive disease. 00 0O O00OO0OO0OOO0O OOO O40,
1997;16-24



Case 38 Aortobifemoral bypass graft
Forgarty catheter
lliac stent

Combined Thrombectomy with Fogarty Catheter and Iliac
Stent Placement for Occlusion of Aortobifemoral Bypsss Graft

0000 : Arteries, stenosis or obstruction
Arteries, transluminal angioplasty

prosthesis
O 0:56 /
ooood:8 both leg claudication coldness aor—

tofemoral bypass graft 1
reversed Y—shaped Gortex

aortofemoral bypass graft Fogarty throm—

bectomy left leg coldness

0O O 0O :Complete obstruction of Gortex aorto—femoral
bypass graft in left

Flushing aortogram right bypass graft patent

left bypass graft total occlusion
left internal iliac artery common femoral
artery collaterals (Fig. 1).

Left common femoral artery blind puncture
Terumo guide wire(Terumo, Tokyo, Japan)

angiogram abdominal aorta
anastomotic site  lumen filling defect
multifocal filling defect (Fig. 2).

Fig. 1. Abdorminal aortogram shows total occlusion in left Gortex aortofemoral bypass graft site and opacification of left internal
iliac artery and left common femoral artery through rich collateral vessels.

Fig. 2. Abdominal aortogram shows filling defect at proximal anastomotic level and multifocal filling defect in distal portion.
Fig. 3. With ipsilateral approach, Nitis stent, 8mm in diameter, is introduced and deployed in the anastomotic site.
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8mm, 6cm  Nitis stent( , , )
abdominal aorta  anastomotic site 8mm,
4cm balloon catheter  balloon dilatation (Fig.
3, 9). angiogram stent
luminal filling defect (Fig.
5).
stent insertion Fogarty thrombectomy

coldness ambulation

left popliteal artery

aortofemoral bypass

medical
condition (5-19%)
(3-5%) femorofemoral bypass

graft percutaneous transluminal angioplasty, iliac stent
, multi—level disease

; long

Fig. 4. Balloon dilatation is performed
after stent placement.

' Fig. 5. Abdominal aortogram obtained
after intrastent PTA shows patent stent
but luminal filling defect in distal portion
is remained.

occlusion

femoropopliteal bypass graft iliac
percutaneous treatment , proximal
iliac stenosis long iliac occlusion
iliofemoral or femorofemoral crossover bypass
procedure PTA

lesion

bypass graft site

Fogarty thrombectomy
stent insertion Fogarty thrombectomy

major operation

g 0O g 0O

1. Kuribayashi S. Aortoiliac occlusive disease. In Han MC, Park
JH. Interventional Radiology. Seoul : lichokak. 1999 : 283-298

2.Lopez-Galarza LA, Ray LI, Rodriguez-Lopez J, et al.
Combined percutaneous trans- luminal angioplasty, iliac stent
deployment, and femorofemoral bypass for bilateral
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Case 39 . Urokinase

SMA Embolism : Local Fibrinolysis with Urokinase

0000 : Arteries, embolism. Fibrinolysis (Figs. 3 and 4).
0 o:73 /
oooo : , : 2
. 70—90%
O 00
CT
CT ,
(Fig. 1).

(Fig. 2). ,

Multi—sideport catheter infusion set (infusion segment:
7cm, COOK) urokinase 10 U
bolus injection 2 24 U infusion , 1/3

12 U 110 IU urokinase infusion
. Urokinase

Fig. 1. Enhanced CT scan shows low attenuating emboli within the superior mesenteric artery(arrow) with decreased
enhancement of small bowel wall located in left abdomen.
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Fig. 2. Arteriogram of superior mesenteric artery reveals
complete occlusion of proximal SMA.

Fig. 3. After infusion of 500,000 IU of urokinase, SMA shows
partial patency and good distal perfusion.

urokinase

Fig. 4. After infusion of 1,100,000 IU of urokinase, SMA
shows complete patency with excellent distal perfusion.

, side hole
(pulsed—spray infusion method)
urokinase 1

o o o o

1. Gonzalo S, Antonia J, Echenagusia, et al. Superior mesenteric
arterial embolism: local fibrinolytic treatment with urokinase.
Radiololgy 1997;204:775-779

2. Carlos MB, Daniel JS. Rapid revascularization of an embolic
superior mesenteric artery occlusion using pulse-spray
pharmacomechanical thrombolysis with urokinase. AJR
1997;169:55-57

3. Patrice GT, Michel D, Jean A, et al. Acute mesenteric
ischemia: diagnosis with contrast-enhanced CT. Radiology
1996;199:632-636
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Case 40 -

Vein Thrombosis

Recanalization of the Primary Axillosubclavian

0000 : Veins, stenosis or thrombosis
Veins, interventional procedure

O 0:56 /

0000 : Back pain ,

0o Qo: - (primary
axillosubclavian vein thrombosis, effort
thrombosis, Paget-Schroetter syndrome)

basilic vein
basilic—axillary—subclavian vein

(Fig. 1).
basilic vein  7F sheath heparin 4,000
unit McNamara catheter
urokinase 600,000 unit 2
, 60,000 unit  over night infusion
2,000,000 unit

o i X 5 N 4
Fig. 1. Selective venogram obtained via the right basilic vein
reveals a long segment of thrombosis from the jugular-
subclavian junction extending peripherally to the axillary and
distal basilic vein with multiple collaterals.

(Fig. 2) 90
(Fig. 3). 10
mm balloon
(elastic recoil) 10
mm, 60 mm niti—S stent
(Fig. 4).

(costoclavicular space)
(thoracic outlet syndrome) -

(subclavius), (scalenus anticus),
1
effort thrombosis .
90 basilic vein

Fig. 2. Venogram obtained after thrombolysis with 2,000,000
unit of urokinase reveals complete lysis of the thrombus with
residual focal stenosis in the subclavian vein & still remained
collaterals.
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Fig. 3. Stress venogram obtained with the arm in the
abducted position shows accentuation of the compression of
the subclavian vein.

Fig. 4. Venogram obtained after stent placement reveals
restoration of the blood flow with disappearance of the
collaterals.

g 0O o O

1. Lee DH, James DM, Gilbert EB. Venous stent placement as
an adjunct to the staged, multinodal treatment of Paget-
Schroetter sundrome. JVIR 1995;6:565-570

2.000,000,000,0.0000 000 0000DDOOO
000000 OO0 000. 000000000 1998;39:1083-
1089

3. Machleder HI. Upper extremity venous thrombosis. In Perler
BA, Becker GJ. Vascular intervention: a clinical approach. 1st
ed. New York:Thieme, 1998:657-662

- 118 =




Case 41

Catheter-directed Thrombolysis and Stent Implantation in
a Patient with Left Iliofemoral Deep Vein Thrombosis

OOoOOd : lliac vein, stent or endoprosthesis. Deep vein
thrombosis. Thrombolysis.

0 0:64 /

oooo :

10

. Duplex

0O O O:Deep vein thrombosis, iliav vein to popliteal
vein, left.

prone position

micropuncture set (Cook, Bloomington, USA)
single wall puncture technique

(Fig. 1).

5Fr Cobra catheter (Cook,
Bloomington, USA)

Microferret catheter (Cook, Bloomington, USA)  coaxial
method urokinase 100,000 unit  100ml
1,000 unit/min .3
2,400,000 unit

(Fig. 2) ,

paravertebral venous plexus ascending lumbar vein

Fig. 1. A,B. Venogram after ante-
grade puncture of the left popliteal
vein reveals irregular filling defect in
left popliteal and femoral veins
without definite collateral flow. The
contrast media surrounds the filling
defect, which is compatible with acute
deep vein thrombosis.
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(Fig. 3). (Fig. 5).
2mmHg
10mm, 6.8cm
Wallstent (Schneider, Bulach, Switzerland)

. 10mm Olbert balloon catheter (Meadox (sacral promontory)
Surgimed, Denmark) (arterial pulsation) .
1mmHg . Wallstent (fibrous
(Fig. 4) stricture) web—like venous spur

Fig. 2. Atfter instillation of urokinase,
the flow was estabilished and most of
the intraluminal filling defect
disappeared.
Fig. 3. Left common iliac venogram
reveals irregular filling defect (arrow) of
the left common iliac vein protruded
1 into IVC with prominent collateral
~ vessels along ascending lumbar vein
and paravertebral venous plexus.

Fig. 4. A,B. Stent placement and balloon inflation was performed at the stenotic segment.
Fig. 5. Left common iliac venogram after stent placement shows restoration of the venous flow of the left common iliac vein
with resolution of collateral flow.



iliac compression syndrome . ,
iliac compression
syndrome 40~62%
UK thrombolysis

2% 3
. lliac compression syndrome venous
spur arterial repositioning,
prosthetic bridging, aortic elevation, ilioiliac crossover
bypass patency rate
0~70%
) UK
thrombolysis

Venous spur

- 121 -

(primary patency rate)  73%

3 heparinization

o 0O o 0O

.Semba CP, Dake MD. lliofemoral deep venous thrombosis:

aggressive thrapy with catheter-directed thrombolysis.
Radiology 1994; 191: 487-494

. Mickley V, Schwagierek R, Rilinger N, et al. Left iliac venous

thrombosis caused by venous spur: Treatment with
thrombectomy and stent implantation. J Vasc Surg 1998; 28:
492-497

. Berger A, Jaffe JW, York TN. lliac compression syndrome

treated with stent placement. J Vasc Surg 1995; 21:510-514



Case 42

in Behcet's Disease

Stent—graft
Stent-Graft for Right Subclavian Artery Pseudoaneurysm

0000 : Behcet's disease
Subclavian artery pseudoaneurysm.

Stent—graft.
| 0:36 /
gooo :3

3
Behcet' s
disease
4x 5cm pulsatile mass
tenderness

0O O 0O:Pseudoaneurysm involving right subclavian
artery in Behcet' s disease

l1cm 2cm
fusiform dilatation 35
x 2.5cm . neck
1.5cm

7mm (Fig. 1).

10F arterial sheath . Sheath
5F headhunter catheter(Terumo Co, Tokyo, Japan)
8mm
, 6cm Passager stent—graft ( Boston Scientific
Corp, Watertown, USA )

cover
(Fig. 2). Stent—graft
(Fig. 3).
2 CT  stent—graft
(Fig. 4).

vasa vasorum

Fig. 1. Right subclavian arteriogram
reveals fusifrom dilatation and 3.5% 2.5
cm sized saccular aneurysm with wide
neck just distal to right vertebral artery
branching point.

Fig. 2. A8 mmx 6 cm stent-graft(Passa-
ger) was deployed at pseudoaneurysm
site of right subclavian artery.

- 122 -



Fig. 3. Right subclavian arteriogram
obtained after deployment of stent-
graft shows intact lumen of right
subclavian artery without visualization
of pseudoaneurysm.

Fig. 4. CT scan obtained forteen days
after stent-graft reveals total thrombo-
sis of pseudoaneurysm and good
luminal patency of right subclavian
artery.

obliterative endarteritis nutrient flow stent—graft

(endovascular) o o o O

1. Vaseur MA, Hanlon S, Beregi JP, Le Tourneau T, Prat A,
Warennbourgh H. Endovascular treatment of abdominal
aneurysmal aortitis in Behcet' s disease. J Vasc Surg 1998;

stent—graft 27(5): 974-976

2. Bartlett ST, Mc Carthy 1l WJ, Palmer AS, Flinn WR, Bergan
JJ, Yao JST. Multiple aneurysms in Behcet’' s disease. Arch
stent—graft Surg 1988; 123: 1004-1008
arteriotomy site ( femoral artery) 3. Tuzun H, Besirli K, Sayin A, et al. Management of aneurysms
in Behcet' s syndrome: An analysis of 24 patients. Surgery
1997; 121: 150-156

fragility
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Case 43

Stent Graft Insertion for Treatment of Acute Vaginal
Bleeding Due to External Iliac Artery Rupture

0OoO0O : Stent graft, Acute bleeding . 8mmx 4cm
O 0:62 / 4
oooo : Wertheim .
(Fig. 3). 8mmx 4cm
(Fig.
60mmHg
150 60 pint
O0o
2 CT
recurred mass (Fig. 1).
(Fig. 2).
Cobra (Cook, Blooming—
ton, USA)

Fig. 1. Contrast enhanced CT scan shows recurred soft
tissue mass around left external iliac artery.

(saccular aneurysm)

2

Fig. 2. Left external iliac angiogram shows a pseudoaneurysm and extravasation of contrast media.
Fig. 3. Left external iliac angiogram after coil embolization shows persistent contrast medium leakage
Fig. 4. Temporary balloon occlusion of left external iliac artery was done.
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5

Fig. 5. A stent graft loaded on an 8mm balloon was inserted into the external iliac artery for hemostasis during stent-graft
preparation.

Fig. 6. A stent graft was dilated with a 10mme-sized balloon.

Fig. 7. Angiography after stent graft insertion shows cessation of bleeding and maintained flow through stent-graft.

4) . 8mm Jo
PTFE(Polytetrafluoroethylene) 6-0
12F arterial sheath (Fig. 5)
8mm  10mm (Fig. 6).
(Fig. 7). disseminated
intravascular coagulation o o o O

1.Sharma S, Bhargava B, Mahapatra M, Malhotra R.
Pseudoaneurysm of the superficial femoral artery following
accidental trauma: result of treatment by percutaneous stent-
graft placement. Eur Radiol. 1999;9:422-4

2. Desgranges P, Mialhe C, Cavillon A, et al. Endovascular
repair of posttraumatic thoracic pseudoaneurysm with a stent

) graft. AJR 1997;169:1743-5
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Case 44

Arteriovenous Fistula between Right Common Iliac Artery
and IVC after Lumbar Disc Surgery: Treatment with a

Stentgraft Placement

0000 : Fistula, arteriovenous. Arteries, stents and

prostheses.

O 0:23 /

oooo : 7 L4-5 herniated
intervertebral disc hemilaminectomy
discectomy 5

5Fr Multipurpose catheter
Coabra catheter

fistula (Fig.1, 2, open arrow).

12Fr sheath

, fistula
10mm, 4.5cm stainless Z-stent
PTFE(polytetrafluoroethylene)  coating stent—

graft . ,

V

5Fr Cobra catheter

stent—graft
(Fig. 3/4). stent—graft
fistula ,
(Fig.5).
0.05~1.0%
10% 24 , 20%
1
L4-5 level
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75% L4-5 level

stent—graft

Fig. 1,2. Abdominal aortogram
shows a arterioveneous fistula
between the right common iliac
artery and the inferior vena cava at
the L4-5 disc level (open arrow).



3 4
Fig. 3,4. Stent-graft placement was performed across arterioveneous fistula site.
Fig. 5. Abdominal aortogram after stent placement shows complete exclusion of arterioveneous fistula.

surgery treated by percutaneous endoluminal stent grafting.
British Journal of Surgery 1996; 83:796-797
2. Fruhwirth J, koch G, Amann W, Hauser H, Flaschka G.
0 0 0 0 Vascular complications of lumbar disc surgery. Acta
Neurochirurgica 1996; 138:912-916

3.Szolar DH, Preidler KW, Steiner H, et al. Vacular
1. McCarter DHA, Johnstone RD, Mcinnes GC, Reid DB, Pollock complications in disk surgery: report of four cases.

JG, Reid AW. lliac arteriovenous fistula following lumbar disc Neuroradiology 1996; 38:521-525
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Case 45 Portal Vein Thrombosis Variceal
Esophageal Bleeding TIPS
TIPS for Variceal Esophageal Bleeding Combined with
Portal Vein Thrombosis

O000 : Liver, cirrhosis, Esophagus varices 10—7 Wallstent(Schneider, Bulach, Switzerland)
Portal vein, thrombosis TIPS 5-8 coil(Cook, Bloomington, USA)
Liver, interventional procedure 2 posterior gastric shunt
O 0 58/M splenoportogram dilated vein
oooo:2 (Fig. 3).
2 melena hematemesis

0O O O : Liver cirrhosis with variceal bleeding and portal
vein thrombosis
(1-10%).

TIPS
shunt
v , transhepatic approach

(Fig. 1). tortuous
enlarged posterior gastric vein, short gastric vein  dilated
left coronary vein (Fig. 2). catheter
catheter
cannulation TIPS

Fig 1. A. Enhanced abdominal axial CT shows round low attenuated lesion(arrow) in main portal vein, considering portal vein
thrombosis.
B. Next axial CT shows rich collaterals of left gastric vein(arrows).
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2
Fig. 2. After the cannulation between the portal and hepatic vein, the venogram shows posterior gastric veins(white arrows) and
left coronary collaterals.

Fig. 3. Post-TIPS with embolization venogram shows no shunt and collateralls.

thrombolytic therapy . thrombolysis. Radiology 1995; 195: 153-157
2. Shin HW, Ryeom HK, Lee SK, et al. Transjugular intrahepatic

portosytemic shunt in patients with active variceal bleeding
0 O O O due to portal hypertension and portal vein thrombosis. J
Korean Radiol Soc 1997; 37: 597-603
3. Daniel R, Ganger, Jason B, et al. Transjugular intrahepatic
portosytemic shunt for Budd-Chiari syndrome or portal vein
thrombosis. Am J Gastroenterol 1999; 94: 603-608

1. Ulrich B, Klaus H, Martin R, et al. Noncavernomatous portal
vein thrombosis in hepatic cirrhosis: treatment with
transjugular intrahepatic portosytemic shunt and local
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Case 46

Deep Vein Thrombosis Caused by a Huge Uterine Myoma
: Preoperative Preventive IVC Filter Placement

0000 : Venae cavae, filters. Extremities, thrombosis.

Veins, thrombosis. Veins, stenosis or

obstruction.
O 0:39 /
gooag :

10

- 130 —

0O O O: Deep vein thrombosis secondary to iliac vein
stenosis caused by compressive effect of
uterine myoma

MR

Fig. 1. Ascending venography was

. performed to evaluated the cause of

sudden swelling of left lower extremity.
(A) The entire deep veins from the
popliteal vein to the iliac veins show
extensive filling defects suggesting
thrombosis. (B) The returning contrast
media failed to fill the external and
common iliac veins. Collateral
channels through the superficial veins
of the perineum and some tributaries of
internal iliac vein are noted, but the
flow is insufficient.



(Fig. 2).

Fig. 2. A huge uterine mass, which was proved to be intramural myoma at operation and compresses the IVC bifurcation and
left common iliac vein, is well depicted on MR imaging. (A) The mass directly compresses IVC and distal abdominal aorta. The
displaced aorta firmly compresses the common iliac vein (arrows). (B) The axial scan of the lower level shows thrombosed
internal and external iliac veins (arrow) behind the accompanying arteries.

|

A B

Fig. 3. Sequential images of the procedure (A) Inferior vena cavogram was performed via an introducer catheter which was
introduced through right internal jugular vein. Note increased lateral dimension of the IVC by the direct compression of the mass,
which is well visualized as a huge soft tissue density in the lower abdomen. We can easily identify the orifices of both renal
veins by the slant radiolucency at the lateral margins of the contrast column (IVC) at L1-2 level. L3 vertebral body was used as
a landmark during the procedure. (B) At first, the distal hook wire struts (thick arrow) was deployed. Wire nest was formed by
advancing the filter wire (thin arrows) around the distal hook wire struts. After the proximal hook wire struts were deployed, a
release button should be pushed to disconnect the struts from the introducing system (short arrow). (C) Postprocedural vena
cavogram performed via the introducer catheter reveals good positioning of the filter.
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35mm
Inc.)

Valsalva

1984

(temporary IVC

filter)

Bird’ s Nest vena cava filter (Cook,

. 12Fr

Greenfield

- 132—

28mm

Bird' s Nest filter
44mm
May—Thurner

o 0O o 0O

.000,000,000 O0.BirdsNestOOO OO0 00O OO

00 00 000.000000000 1999: 40; 679-684

. Vorwerk D, Schmitz-Rode T, Schuerman K, Tacke J, Guenther

RW. Use of a temporary caval filter to assist percutaneous
iliocaval thromobectomy: Experimental results. JVIR 1995: 6;
737-740

.Vesely T, Darcy M, Picus D, Hicks M. Technical problems

associated with placement of the Bird’s Nest inferior vena
cava filter. AJR 1992: 158; 875-880



Case 47

Complication of Catheter Knotting : Removal Methods

OOoOgd : Angiography

Catheter

Complication 15cm introducing
O O : 5 / sheath(Maxxim, USA) 5Fr GLB (Clini—cal
oood : . 5 100cc 350cc Supply, Japan) Terumo (Terumo, Japan)

toquing motion

Eﬁ/ N §
I

Fig. 1. Traction on the catheter will cause the knot to slip over a stiff wire.

Flg. 2. With the tip of the catheter fixed, rapid advancement of the catheter(arrow) will open the knot.

Fig. 3. To-and-fro motion on the knotted catheter will cause the knot to slip and open.

Fig. 4. Advancement of the knotted catheter(arrows) will loosen and reduce the knot when the loop is fixed by the ancillary catheter.

Fig. 5. Twisted catheter is located in
the tip of sheath.

Flg. 6. Advancement of the twisted
catheter with stiff guide wire causes
the twist loosen and open.
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loop sheath .(Fig. 5).
loop
toque ,
(Fig. 6). loop
sheath
toque o 0O o O
twist kink

1. Howard R, Allen M, Michael J, Sanford L. Reduction of
i catheter knots. Radiology 1980;134:243-245.

(knotting) sheath 2. Chinichian A, Liebeskind A, Zingesser LH, et al. Knotting of
an 8-French headhunter catheter and its succressful removal.

Radiology 1972;104:282.
3. Young DA, Maurer RM. Successful manipulation of a knotted
intravascular catheter allowing nonsurgical removal. Radiology

torque . 1970; 94:155-156
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