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Fig. 1

Fig. 2

Fig. 3

Initial abdominal CT images show tapering zone of
duodenum (white arrow) and severe dilation of proximal
bowel due to 6cm sized abdominal aneurysm.

Abdominal CT images obtained after 5 days of aortic
bypass surgery show decompression of stomach and
duodenum.

Upper Gl series image obtained after 10 days of aortic
bypass surgery shows well passage of contrast material
from duodenum to jejunum.
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24(3):242—-244
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Arterial phase CT scan shows active arterial bleeding from the stomach angle.

Celiac angiography shows extravasation of contrast material from the stomach angle along the lesser curvature side
which mimicking vascular structure such as vein.

After irrigation through the L —tube, contrast material spread out at gastric fundus. Bleeding can be easily recognized.
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Incompetent vein of Giacominioll 2]St SHA|AWMEF.O] LaserX|&

Endovenous Laser Treatment in varicose vein due to incompetent vein of
Giacomini(Cephalic extension of small saphenous vein)
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Varicose vein in right posterior thigh due

incompetent vein of Giacomini
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

A 29-year —old man with varicose veins in the right
lower extremity. The major territory of varicosities were
posterior thigh and proximal calf.

Color Doppler ultrasound revealed an unusual extension
of small saphenous vein into the GSV around the
saphenofemoral junction (SSV: small saphenous vein,
PopV: popliteal vein, VG: vein of Giacomini).

A & B. After initial access into the vein of Giacomini at
the level of groin, venogram confirmed the vein of
Giacomini (Arrow) and varicosities arisen form this vein
(Double arrows). A microcatheter was placed into the
guide catheter and selective catheterization was done into
the varicose tributaries and foam sclerosant was injected.

The varicose vein was marked improvement in the
appearance at the 3—month follow —up after endovenous
foam sclerotherapy followed by endovenous 980 -nm
laser ablation of the incompetent vein of Giacomini.
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Selective Transarterial Embolization for the Ruptured Angiomyolipoma

Associated with Tuberous Sclerosis
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Fig. 1 Contrast enhanced CT scan shows large fat —containing masses in both kidneys, along with retroperitoneal hematoma
(arrows) anterior to the right renal mass (A). Brain MRI FLAIR image demonstrates cortical tubers, subependymal nodules,
and periosteal new bone formation (B).

Fig. 2 The right renal angiogram shows a huge hypervascular mass with multiple aneurysms within it at upper pole. Another
smaller mass lesions are seen at the lower pole.

Fig. 3 After selective transarterial embolization was performed with multiple microcoils (arrows), the hypervascular mass at
the upper pole was not opacified.
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Fig. 1 (a) Abdomen CT shows about 2.6cm sized celiac trunk aneurysm(arrows) and large amount of hematoma at
retroperitoneal space.

(b) 3D reconstruction image shows celiac trunk aneurysm and severe stenosis of celiac trunk. Left gastric artery
originating from celiac aneurysm is noted.

Fig. 2 Celiac trunk angiogram shows about 2.6 cm sized aneurysm and left gastric artery from the aneurysm

Fig. 3 SMA angiogram shows the prominent pancreatico — duodenal arteries. Hepatic and splenic arteries are supplied by SMA
Fig. 4  Embolization of celiac trunk aneurysm with fibrin glue and lipiodol mixture (1:1)

Fig. 5 Follow-up abdomen CT after 2 months shows the well embolization state of celiac trunk aneurysm(arrows).
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Fig. 1A Inferior mesenteric arteriogram shows extravasation of lots of contrast medium (arrow) from the superior hemorrhoidal
artery into the lumen of the rectum.

Fig. 1B Following embolization with golfoam, the left superior hemorrhoidal artery is occluded.

Fig. 2A Left internal iliac arteriogram shows extravasation of contrast medium (arrow) from the left inferior hemorrhoidal artery
into the lumen of the rectum.

Fig. 2B Following embolization with gelfoam, no more extravasation of contrast medium from the left inferior hemorrhoidal artery
iS observed.
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Uterine Artery Embolization for Symptomatic Adenomyosis ;
Does the Size of PVA(PolyVinyl Alcohol) matter? Yes.

| M |

Uterine artery, embolization, PVA particle
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submucosal myoma”t &2 At} (Fig 1).
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Uterine Artery Embolization for Symptomatic Adenomyosis ; Does the Size of PVA(PolyVinyl Alcohol) matter? Yes.
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Uterine Artery Embolization for Symptomatic Adenomyosis ; Does the Size of PVA(PolyVinyl Alcohol) matter? Yes.

Fig. 1-A

Fig. 1-B

Fig. 2

Fig. 3-A

Fig. 3-B

Sagittal T2-weighted MR image shows diffuse
junctional zone thickening in the uterus. Small
submucosal myoma is demonstrated.

Gadolinium —enhanced T1-weighted MR image
corresponding to TA.

Angiogram reveals tortuous and dilated uterine
arteries.

Sagittal T2 -weighted MR image 3 months after
embolization shows focal area of low signal intensity
without contrast enhancement. Findings indicate
necrosis of adenomyosis. Volume reduction is 47%.

Gadolinium enhanced T1 weighted MR image 3
months corresponding to 3A.
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Fig. 1A Pelvic angiography before embolization shows tortuous, hypertrophied both uterine arteries. But, no definite bleeding
focus is noted.

Fig. 1B Abdominal aortography after embolization of both uterine arteries shows hypertrophied left ovarian artery.
Fig. 1C Delayed image of Fig 1B shows pseudoaneurysm (arrow) at uterine fundus.

Fig. 1D Selective angiography of left ovarian artery shows pseudoaneurysm (arrow) and extravasation (arrowhead) of contrast
media indicating active bleeding.
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Fig. 1 CT angiography shows two lobulated contrast filling lesions (arrows), suggestive of pseudoaneurysm, in right middle
lobe consolidation.
Fig. 2 Selective middle lobar pulmonary artery angiography shows no definite pseudoaneurysm.
Fig. 3 Right bronchial arteriography shows a hypertrophied right bronchial artery (arrow) with systemic —to —pulmonary shunt.

Right pulmonary vessel (arrowhead) is noted.

Fig. 4 a. The first pseudoaneurysm (arrow) was visible on right middle pulmonary arteriography after right bronchial artery
embolization.

b. The second pseudoaneurysm was supplied by the other branch of right middle pulmonary artery. Note two coils which
were used to embolize the first pseudoaneurysm. Note that one coil (arrow) embolized the distal branch of feeder
artery and another coil (arrowhead) embolized the proximal portion of feeder artery.

Fig. 5 No residual pseudoaneurysm on post —embolic angiography. Note two coils were used to embolize the proximal and

distal branch of feeder artery feeding the second pseudoaneurysm.
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Fig.
Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

Amplatzer vascular plugE 0|25t S|l MHs

Plain radiograph shows well demarcated round mass(arrow) lesion in right middle lung zone

Mediastinal setting of contrast enhanced chest CT shows well enhancing round mass lesion(arrow) with feeding artery
in right middie(A) and lower lobe(B).

Pulmonary arteriography using pigtail catheter demonstrates arteriovenous malformations(AVM) with feeding
arteries(arrows).

AVM in middle lobe branch. (A) Selective arteriography of middle lobe branch shows AVM with one small feeding
artery(arrow). (B) Selective arteriography of other middle lobe branch shows AVM with large other feeder(arrow). (C)
After confirming feeding arteries, Amplatzer vascular plug(arrow) was ready to be deployed via largest feeding artery.

AVM in lower lobe branch. (A) Selective arteriography of lower lobe branch demonstrates AVM with one feeder(arrow)
and two draining veins(arrowheads). (B) Amplatzer vascular plug(arrow) was deployed via feeding artery. Note Amplatzer
vascular plug in AVM of right middle lobe.

Nester coils(arrow) were packed in remained feeder of AVM in right middle lobe.

Pulmonary arteriography shows successful occlusion of feeding artery after placement of two Amplatzer vascular
plug(arrows) and coils.

Amplazer vascular plug
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Transarterial embolization of multiple renal angiomyolipomas in patients with
tuberous sclerosis with gelatin sponge, PVA particle and microcoils
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Figure 1. A, B Axial (A) and coronal (B) enhanced CT show multiple cysts and fat-contained masses in both kidneys.
Hyperattenuated fluid in left perirenal and pararenal space suggests recent hemorrhage.

Figure 2. AB  Left (A) and right (B) selective renal angiography show large AML with aneurysm at upper pole in left kidney
and multiple AML at right kidney

Figure 3. A, B. 15 days after embolization, axial (A, B) enhanced CT image show massive necrosis of AML at upper pole of
both kidneys.
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Fig. 1 (a, b) Abdomen CT shows hyper —enhancing hepatomas at medial segment (1.6cm) and posterior —superior segment
(3.3cm)

Fig. 2 Celiac trunk angiogram shows no definite hyperstaining mass lesions. Diffuse collapse & spastic changes of hepatic
arteries due to repeated TACE are seen

Fig. 3 (a) Right inferior phrenic artery and
(b) right internal mammary artery angiogram show hyperstaining mass lesions at the postero-superior segment and
medial segment, respectively.

Fig. 4  Post —embolization image shows dense lipiodol uptake of hepatomas
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Embolization therapy via paraumbilical varix for ileal variceal bleeding in a
patient with alcoholic liver cirrhosis
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Fig. 1 Prominent ileal vein (arrow) and extravasation of contrast medium into the peritoneal cavity with hemoperitoneum on
portal venous phase of liver dynamic CT.

Fig. 2 SMA indirect portogram shows active bleeding (arrow) from the ileal vein.

Fig. 3 Advance of 4Fr Cobra catheter into the SMV via paraumbilical varix and portal vein.
Fig. 4A Direct venogram obtained after embolization shows no contrast leakage.

Fig. 4B Indirect SMA portogram obtained after embolization shows no contrast leakage.

Fig. 5 Follow-up CT obtained 1 week after embolization shows metallic coil in the ileal vein and linear enhancing structure
(arrow) in the distal branch suggested contrast filling in the collateral vein.
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pulmonary sequestration
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Fig. A, B

Fig. C

Fig. D

Fig. E

Fig. F

Fig. G

Three —days-old baby with known pulmonary
sequestration.

CT scan shows a mass lesion in left lower lobe with a
feeding artery originating from descending thoracic aorta.

The access route for therapeutic embolization was
the umbilical artery. Note the typical hairpin route
of the umbilical artery course.

The aortogram shows a feeding artery originating
from descending thoracic aorta.

Selective angiogram with use of a 3—F microcatheter
shows abnormal mass staining and an enlarged
feeding artery.

Venous drainage through the accessory hemiazygos
vein to systemic venous system is shown.

Embolization was performed with three microcoils,
and the feeder was occluded completely.
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Pre —operative portal vein embolization with foam sclerosant using
polidocanol in the patient with Klatskin tumor
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Fig. 2

Fig. 3

Fig. 4

Fig. b

CT scan before foam scleroembolization. Right portal
vein  (arrow) was  compressed by hilar
cholangiocarcinoma (A). Dilated right intrahepatic bile
duct (arrowhead) were seen (B).

Foam sclerosant using polidocanol. Foam sclerosant
made with 4 cc of 3 % polidocanol, 2 cc of contrast
material, and 4 cc of sterile room air.

Direct portography before (A) and after (C) foam
scleroembolotherapy of right portal vein and image
during scleroembolotherapy (B). Foam sclerosant
(arrows) mixed with contrast material was seen in
proximal portion of occlusion balloon (arrowhead).

Follow up CT scan three weeks after portal vein
embolization. Low attenuated embolized right portal
vein was seen (arrows).

Specimen image after right lobectomy. Sclerosing right
portal vein (arrows) was seen.
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Fig. 1

Fig. 2
Fig. 3
Fig. 4
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Liver CT scan of arterial phase shows an oval enhancing lesion (arrow) suggesting pseudoaneurysm of the right hepatic
artery.

Common hepatic angiogram shows a pseudoaneurysm at a branch of the right hepatic artery.
The pseudoaneurysm is well demonstrated on selective angiogram of the S8 branch of the right hepatic artery.
On common hepatic angiogram obtained immediately after coil embolization, the pseudoaneurysm is no longer seen.
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Transarterial coil embolization of right hepatic artery pseudoaneurysm

after laparoscopic cholecystectomy
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Fig. 1

Fig. 2

Fig. 3

Contrast enhanced abdomen CT scan(A) and CT
angiogram(B) reveals hypervascular mass with multiple
surgical clips on GB bed.

Celiac(A) and superselective(B) hepatic angiogram
shows a pseudoaneurysm at posterior segmental
branch of the right hepatic artery.

Post —embolization  angiogram  shows  complete
disappearance of pseudoaneurysm.
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Cutting Balloon Angioplsty for the treatment of in—stent restenosis in
superficial femoral artery
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In—stent restenosis in left superficial femoral

artery
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arteryoll A 43 stent 2 stenosis7t FA e A& F
in —stent restenosis&AS B Atk (Fig. 2A). ©]d
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Cho (8)5©°] 4079 3AtelA] PTAS stent
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Fig. 1

Fig. 2

A. Initial angiography on left lower extremity showed
complete occlusion of left distal superficial femoral
artery. B. Occlusive lesion of left distal superficial
femoral artery was completely revascularized after
stent placement.

A. 8. months later, angiography on left lower
extremity showed somewhat concentric stenosis
within stent on left distal superficial femoral artery.
B. A bmmX2cm sized cutting balloon catheter was
inserted into the stent and cutting balloon
angioplasty was done for in - stent restenosis. C.
In —stent restenosis disappeared completely after
cutting balloon angioplasty with no visible
complications.

: 76 Korean Society of Interventional Radiology




Subintimal angioplasty of aortoiliac occlusion by brachial access

Subintimal angioplasty of aortoiliac occlusion by brachial access
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

(A) Abdominal aortogram obtained by left brachial artery access shows complete occlusion of lower abdominal aorta
with prominent lumbar artery collaterals. Inferior mesentery artery is also  hypertrophied. (B) Both external iliac arteries
are visualized by retrograde filling from prominent collaterals.

(A) Wire was easily passed through the right common iliac artery occlusion without making a loop, which suggests
intraluminal pass of the wire(B). It was snared through right femoral puncture site and 5F angiographic catheter was
inserted over the wire until the tip of the catheter was located above the total occlusion of the aorta.

(A) Several attempts for passing the guide wire through the total occlusion of left common iliac artery with variety
of angiographic catheters were not successful and it was finally accomplished with the Judkin right cononary angiographic
catheter. Looping of the wire, characteristic finding of subintimal location was seen during advancing the wire through
the occlusion. (B)Intraluminal luminal reentry was made into the left internal iliac artery. Therefore, snare was used
to pull out the wire through the left femoral artery puncture site.

(A) Two 8mm x 8cm Zilver stents were deployed at lower abdominal aorta to the both common iliac occlusion with
kissing passion and deployment of two additional 8mm x 8cm Zilver were followed at both common iliac artery occlusion
to the both external iliac arteries. Post ballooning was done for the stented segments with 7mm balloon catheter. (B)
Abdominal aortogram after procedure shows recannalized aortoiliac occlusion with markedly reduced collateral circulations.

Korean Society of Interventional Radiology
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Fig. 1

Fig. 2

Fig. 3

A 51 -year —old man with epigastric pain.

A. Contrast —enhanced CT scan shows the isolated
superior mesenteric artery dissection.

B, C. Contrast —enhanced CT scan cephalic to A (B)
and caudal to A (C) show thrombus within the false
[umen.

D. Superior mesenteric arteriogram shows smooth
narrowing of SMA and aneurysmally dilated false
lumen.

Superior mesenteric arteriogram after stent placement
shows good position of stent and patent flow. Residual
leak to false lumen persist. (is still notified)

A. The volume -rending image in two days shows good
position and patency of the stent.

B. In ten days, the maximum intensity projection image
shows the proximal migration of the stent.



SITHZFEAIR Y R 25 § BEO| i3t HBAHES 083

stz T A

HIAEEE 0|83 A7

) BY

Management with stent insertion for the stenosis of the reconstructed IVC

after extended hepatectomy’
% Department of Radiology1, Surgery2, Bucheon Hospital, College of medicine, Soonchunhyang

University Joon Hee Joh, Seong Jin Park, Beom Ha Yi, Hae Kyung Lee, Chong Woo Chu®®

| Key words |

Bile duct, disease, Stenosis, venous, Endoprostheses,

vascular

| Case |

F/73

A 73 years old woman was referred to
interventional radiology for the diagnosis and
management of the stenosis at the inferior vena
cava (IVC) after hepatic surgery. Initially, she was
transferred from a local clinic because of chronic
dull pain over the right upper quadrant of the
abdomen. Her symptom had started about 5 years
ago and aggravated in recent three days before
admission. Her vital sign was stable at initial visit
and she looked not so ill. An about 80*55*54 mm
sized multiloculated cystic mass with slightly
enhancing soft tissue lesions of mural nodules inside
was seen at the posterior segment of the right lobe
on initial CT. Part of the mass protruded lobulating
through the hepatic capsule and the other also
protruded to abut the IVC inferiorly. After the

diagnosis of biliary cystadenocarcinoma invading
the IVC, she underwent the operation of right
lobectomy, Roux —en —7Y hepaticojejunostomy and
segmental resection and reconstruction of the
retrohepatic IVC with a gortex graft. Ascites and
lower extremity swelling were not improved until
6 days after the operation and IVC stenosis was
suspected.

IVC venographies were obtained with a 5—Fr pig
—tail type angiocatheter (Pig, DAV, Cook,
Bloomington, IN, USA) through the right femoral
vein in an interventional suite. Venographies
showed no significant stenosis at the anastomosis
site between the gortex and suprarenal IVC but
collateral veins draining through paravertebral
plexuses. The Hepatic segment of the IVC was
poorly visualized because of much of venous
drainage was done through paravertebral plexuses,
but no stenosis was noted, also. Pressure gradient
was measured between the right atrium and infra—
anastomsis segment of the inserted gortex and it
was 14 mmHg. Stent insertion was decided because
of significant pressure gradient between the right

atrium and suprarenal IVC. A large home made
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nitinol mesh type stent (from S&G Biotech, Seoul)
was already prepared from the body of aortic stent
graft with the diameter of 30 mm and the length
of 120 mm to cover whole length of the operated
IVC, because there was no commercially available
stent covering the large diameter of the IVC. After
smooth cannulation of the anastomosis site with a
5—Fr narrow angle tip angiocatheter (DAV, Cook,
Bloomington,IN, USA) and a guide wire (Anlged,
Radifocus, Tokyo, Japan), the large stent in
introducing set was inserted with over —the — wire
technique. After tipping at the junction of the right
IVC,

Deployment was successful and the pressure

atrium and the stent was deployed.
gradient between the right atrium and suprarenal
IVC was decreased from 14 to 5 mmHg.
Venographies showed still remained insignificant
stenosis at the anastomosis site, but disappeared

collateral flows through paravertebral plexuses.

| Diagnosis |

Management with stent insertion in the patient
with a stenosis at the IVC after major hepatic
surgery and IVC resection and reconstruction due

to biliary cystadenocarcinoma

| Discussion |

Balloon angioplasty and stent insertion for the
significant stenosis at peripheral arteries and central
veins 1s a daily performing procedure in
interventional suites now days. Primary stent
insertion for the stenosis of the vascular anastomosis
is also widely adopted because of its higher success
rate, minimally invasiveness, relatively easy to
access and low patient’s morbidity. There are many

reports for the interventional management using

Korean Society of Interventional Radiology

balloon angioplasty and stent insertion in post —
operative vascular stenoses including hepatic and
portal veins. Balloon angioplasty could also be
adopted, but limited in selected cases because of the
potential risk to rupture or injury at anastomosis
sites. Repeated balloon angioplasty is also needed
in case of re —stenosis. The IVC has a tendency to
collapse due to enlarging volume of the liver after
major hepatic resection, so balloon angioplasty alone
could not make do as expected.

Stent insertion in the IVC is easy to perform but
potentially complicating because of its large
diameter and possible migration of stent. The first
possible problem during stent insertion in the IVC
starts with the diameter of the stent. Usual
commercially available size of vascular stent is 16
mm or lesser in the diameter. The diameter of
inserted stent in this patient was extremely larger
enough to cover the large IVC. It was a home made
stent from the body of the aortic stent graft. For
the second, enough length of the stent is also
important to fix the stent in the exact position and
to prevent migration. Guimaraes et al. reported
smaller and short hepatic IVC stent migrated to the
right atrium. In their report the stenosis and
migration was overcame with oversizing the
diameter and making longer by suturing —together
with two short available stents. They recommended
oversizing by at least 2 mm in maximal diameter,
especially Wall stent type of closed cell stent.
Because the larger the diameter, the higher
tendency to shortening of the stent during and after
deployment. In our experience, free cell type stent
with nitinol mesh does not show significant size
discrepancy of the length during and after
deployment, so enough large size of a stent could

be useful in the management of the stenosis in the
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IVC. For the third, the size of mesh or strut could
also be a point of interest because small size of a
mesh or strut could occlude branching or draining
vessels by neointima formation.

Vascular invasion including the hepatocaval
confluence and IVC had been considered as a
contraindication of hepatic resection. But after
adoption of vascular resection of the involved
segment with venovenous bypass and hypothermic
perfusion it became contraindication no more. In
this patient, IVC invasion was expected pre—
operatively with the diagnosis based on CT.
Resection and reconstruction of the IVC was done
during the operation to remove the mass invading
the IVC and a gortex graft was interposed between
remained retrohepatic and suprarenal IVCs. Clinical
manifestations of hepatic vein or intrahepatic IVC
stenosis are ascites, lower extremity swelling,
abdominal pain, pleural effusion and abnormal
hepatic function. These symptoms occur due to
increased venous pressure of the hepatic vein and
IVC inferior to hepatic segment. Correction of the
stenosis is mandatory to improve these symptoms
and to recover patients from an operation.

In this case, the patient was successfully
managed with surgical operation of major hepatic
resection due to large biliary cystadenocarcinoma
and resection and reconstruction of the tumor
invading the IVC. The post —operative vascular
complication of the IVC stenosis was also

successfully managed by large stent insertion.

. Ing FF, Fagan TE, Grifka RG,

|& 1 28|

. Azoulay D, Andreani P, Maggi U, et al.

Combined liver resection and reconstruction of
the supra —renal vena cava. the Paul Brousse
experience. Ann Surg 2006:244:80—88

. Shin JH, Sung KB, Yoon HK, et al. Endovascular

stent placement for interposed middle hepatic
vein graft occlusion after living —donor liver
transplantation using right —lobe graft. Liver
Transpl 2006:12:269 —276

. Raju S, Hollis K, Neglen P. Obstructive lesions

of the inferior vena cava: clinical features and
endovenous treatment. J Vasc Surg 2006.44:820
- 827

. Kubo T, Shibata T, Itoh K, et al. Outcome of

percutaneous transhepatic venoplasty for hepatic
venous outflow obstruction after living donor
liver transplantation. Radiology 2006:.239:285
-290

. Park KB, Choo SW, Do YS, et al. Percutaneous

angioplasty of portal vein stenosis that
complicates liver transplantation: the mid—
term therapeutic results. Korean J Radiol

2005:6:161 —166

et al.
Reconstruction of stenotic or occluded iliofemoral
veins and inferior vena cava using intravascular
stents: re —establishing access for future cardiac
catheterization and cardiac surgery. J Am Coll
Cardiol 2001:37:251 —257

. Guimaraes M, Uflacker R, Schonholz C,

Hannegan C, Selby JB. Stent migration
complicating treatment of inferior vena cava
stenosis after orthotopic liver transplantation. J
Vasc Interv Radiol 2005:16:1247 —1252
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Fig, 1

Fig, 2A.

Fig, 2B

A preoperative CT scan shows a multilocular cystic mass
with mural nodules inside at the posterior segment of
the right lobe of the liver. Parts of the mass are seen
to invade and compromise the IVC inferiorly.

A venography obtained prior to stent insertion shows
no significant focal stenosis at the anastomosis site
between the gortex and suprarenal IVC but collateral
veins draining through paravertebral plexuses. Pressure
gradient between the right atrium and infra-
anastomsis segment of the inserted gortex was 14
mmHg.

A Venography after stent insertion shows a large
inserted IVC stent and still remained insignificant
stenosis at the anastomosis site, but disappeared
collateral flows through paravertebral plexuses.
Pressure gradient decreased to 5 mmHg.
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Kissing stents insertion for the management of iliocaval stenosis
in the patient of retroperitoneal fibrosis'

% Department of Radiology1, Thoracic and Cardiovascular Surgeryz, Bucheon Hospital, College of medicine,

Soonchunhyang University Joon Hee Joh, Nami Choi, Jong Se Lee, Hae Kyung Lee, Yong Soon Won?*

| Key words |

Retroperitoneal  fibrosis, Stenosis, venous,

Endoprostheses, vascular

| Case |

F/74

A 74 years old woman was admitted to the
hospital with a severe back pain and bilateral leg
swelling. She complained that her symptoms had
started a month ago and had a history of an
operation due to gall bladder (GB) cancer at the
other hospital 3 years before. She had been
managed with vertebroplasty at the lumbar spine
due to back pain. On physical examination, she
showed a back pain pointed at lower lumbar
vertebrae and swelling of both lower extremities
with bilateral pitting edema on pre —tibial areas.
Simple radiograph revealed a compression fracture
at the third lumbar vertebral body and bone cement
inside. CT scans revealed recurrent GB cancer with
metastatic lesions at bilateral adrenal glands and

retroperitoneal lymph nodes. Diffusely thickened

soft tissue mass was noted encapsulating the aorta
and inferior vena cava (IVC) from the infrarenal
aorta to aortic bifurcation with compromising IVC
and iliac veins. Small focus of tumor in—growth
mimicking thrombus was also noted at the IVC.
The radiologic diagnosis was retroperitoneal fibrosis,
but no pathologic confirmation was achieved
because of the patient’'s refusal. Then she was
referred to interventional radiology for the relief of
leg swelling. After sterile draping, both femoral
veins were accessed at inguinal areas and stenotic
right common iliac and occlusive left common iliac
veins were negotiated with a 5—Fr narrow angle
tip catheter (DAV, Cook, Bloomington,IN, USA)
and a guide wire (Anlged, Radifocus, Tokyo,
Japan), After passing these lesions primary stenting
was done with same sized two stents (Niti—S,
Taewoong medical, Seoul) having the diameter of
12 mm and length of 120 mm. Meticulous and
synchronous deployment was done bilaterally with
the tip located at the same height to prevent
overexpansion of one or collapse of the other
expanding stent. No predilatation was done for fear

of possible wall injury or rupture. Exact positioning
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was successful after deployment of stents, but the
lumen inside of the inserted stent was not fully
gained at the most stenotic portion of the common
iliac vein. Then balloon dilatation was applied with
10 mm diameter balloon catheter (Bluemax, Boston
Scientific Corporation, Watertown, MA, USA).
After balloon dilatation the internal lumen was
flow was restored.
with
heparinization and continuing per —oral coumadinization

expanded and venous

Anticoagulation treatment intravenous
was continued after removal of vascular sheaths,
Grade 2 compression stockings were applied to her
both legs and legs elevation during lying down on
her bed was taught to relieve leg edema. She
showed partial improvement of leg swelling, but did
not showed improvement of back pain. After a

week she discharged hopelessly.

| Diagnosis |

Kissing stents insertion for the management of
iliocaval stenosis in the patient of retroperitoneal

fibrosis due to recurrent GB cancer

| Discussion |

fibrosis, the fibrotic

formation in the retroperitoneal space causing

Retroperitoneal mass
obstructive complications of the retroperitoneal
structures, is mainly caused idiopathic. But it is
reported related to several malignancies such as non
—Hodgkin's

carcinoma of the urinary bladder, breast cancer,

lymphoma,  Signet-—ring  cell
peritoneal mesothelioma and others and related to
other conditions such as sclerosing mesenteritis,
autoimmune pancreatocholangitis, fibrous pseudotumor
of pancreas, medications with an ergot —derivative,

amphetamines, antihistamines, vasopressive and beta

Korean Society of Interventional Radiology

blockers, hemorrhage, surgery, infection, abdominal

aneurysm, and connective tissue disease.
Retroperitoneal fibrosis involves mainly ureter,
vascular and nervous system, but symptomatic
venous involvement is very rare. Symptoms are
mainly due to venous obstruction and reflux of the
flow and those are limb swelling, varicosities, skin
changes and venous claudication.

For the symptomatic improvement, surgical
venous reconstruction and endovascular management
have been performed, but endovascular management
became more popular due to higher success rate of
the procedure and mid — to long —term follow up.
Kissing stents is a method of technique mainly used
for arterial angioplasty at aortic bifurcation stenosis
or occlusion with varied clinical success rate. In the
iliocaval lesion, it could be applicable because it has
similar in shape and angle at bifurcation. Even
though it is important for arterial stenting at aortic
bifurcation to be accurately locate at the same
height of the proximal end, it is questionable in case
of iliocaval stenting because venous flow is reverse
to arterial that. We adopted kissing stents in
iliocaval venous stenosis and the procedure was
successful without collapse of anyone. Self
expandable stents should be considered because of
possible deformity at iliac veins even though
relatively low expansile force than balloon
expandable stent. Juhan et al. reported a crushed
balloon expandable stent inserted in a pregnant
woman.

There are three well known risk factors
considered as a cause of the failure after
endovascular treatment, such as the presence of
thrombotic disease, positive thrombophilia test and
long stent extending below the inguinal ligament.

In this patient, she had no risk factors listed above,
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but she did not show symptomatic improvement
completely even after successful endovascular
therapy. Her complaining symptom of the back pain
could be considered caused by involvement of
nervous system by retroperitoneal fibrosis, but any
other causes of not completely improving leg
swelling were unknown,

In spite of our unsatisfied clinical result of partial
symptomatic improvement, kissing stents insertion
in the patient of venous stenosis or occlusion due
to retroperitoneal fibrosis is minimally invasive,
technically successful and promising in clinical
results based on several other reports. The only one
should have to be kept in mind is that all successtul

radiologic findings do not mean clinical success.

o
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Juhan C. Endovascular treatment of iliocaval
occlusion caused by retroperitoneal fibrosis: late
results in two cases. J Vasc Surg 2002:36:849 —
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. Aissi K, Rossi P, Demoux AL, Hartung O,

Frances Y. Endovascular treatment of iliocaval
occlusion due to idiopathic retroperitoneal
fibrosis. Eur J Intern Med 2004:15:534 —536

. Vorwerk D, Guenther RW, Wendt G, Neuerburg

J, Schurmann K. Iliocaval stenosis and iliac
venous thrombosis in retroperitoneal fibrosis:
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thrombectomy and  stenting.  Cardiovasc

Intervent Radiol 1996:19:40—42

. Mohamed F, Sarkar B, Timmons G, Mudawi A,

Ashour H, Uberoi R. Outcome of “kissing stents”
for aortoiliac atherosclerotic disease, including
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2002:25:472—-475
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stent treatment for arterial occlusion caused by
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Velazquez P, et al.

. Jost CJ, Gloviczki P, Cherry KJ Jr, et al.
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Fig, 1 Initial CT scan shows diffusely thickened soft tissue mass encapsulating the aorta and IVC at the aortic bifurcation
level, compromising IVC and iliac veins. Extensive infiltrations suggesting soft tissue edema around buttock and
subcutaneous fat layer are also noted.

Fig, 2A and B Bilateral iliac venographies prior to stent insertion show extrinsically compressive right common iliac and occlusive
left common iliac veins. After these lesions were negotiated with an angiocatheter and a guide wire, coincidental
deployments of two stents were done.

Fig, 3 Final bilateral iliac venography with injecting contrast materials simultaneously shows restoration the internal
lumen and venous flow

. 92 Korean Society of Interventional Radiology
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Balloon expandable stent insertion of renal artery stenosis in
transplanted kidney.
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Fig. 1
Fig. 2

Fig. 3A, 3B

Fig. 4
Fig. 5

Doppler US shows decreased perfusion in upper pole of transplanted kidney.

Lt. internal iliac artery angiogram shows stenosis in upper and lower renal arteries and delayed renogram in upper
pole of transplanted kidney.

Guiding catheter was inserted in Lt. internal iliac artery and upper renal artery was selected using microcatheter
and wire. dmm x 18mm sized, cobalt balloon expandable, coronary stent was deployed in upper renal artery.

Angiography after stent placement shows improved stenosis in upper renal artery and renogram in upper pole.

Follow up Doppler US shows increased blood flow in upper pole of kidney.
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Endovascular treatment of a patient with Budd —Chiari syndrome caused by
membranous obstruction of the IVC
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% AHJ7E A
FAA =AA L, v

4 (total bilirubin)
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16mmHg¥th WA, 5 9 39| Sy
ot 2719
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hand injection® & EA]dl 2327t} Balloone &
28] WFHJAL oF 237 WY E FA AT
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IVCE &3 RAZ S u]-$ A0 E/7F Bl
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Fig. _3.—3\3 Fig. 3-__.0'_

Fig. 1 (a) A calcified lesion (arrow) in the inferior vena cava (IVC) —right atrium (RA) junction on the pre —contrast scan.
(b) On the 60sec delaed CT scan, the dilated hepatic IVC is evident. The middle and left hepatic vein (arrows) are
joined but are obstructed before draining into the IVC. The right hepatic vein (arrowheads) is patent.(c) On the 120 -sec
delayed scan, a intrahepatic collateral (arrows) to the right hepatic vein is seen.

Fig. 2 (a) IVC venography shows a severe focal narrowing of the inferior vena cava (IVC) —right atrium (RA) junction. Transient
reflux of contrast media into the right hepatic vein and many collateral flow through paravertebral, lumbar, inferior phrenic
veins are seen. (b) Selective right hepatic venography revealed the normal right hepatic vein. Collaterals from the IVC

to the RA are more evident.

Fig. 3 (a)Two balloon catheters were inserted through the bilateral common femoral veins and were placed across the lesion.
The balloons were inflated to the maximal diameter (20mm) simultaneously with hand injection. () After balloon
angioplasty, contrast flow from the inferior vena cava (IVC) to the right atrium (RA) has been restored. No collateral
flow are seen. (c) Selective right hepatic venography show normal flow through the IVC into the RA.
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Interventional Treatment of Membranous Obstruction of Vena Cava (MOVC)

| M |

membranous obstruction of vena cava, Stent,

balloon angioplasty

|15 &l

671/ 2}

67AH oA A= 2 A A7FAZ oA 5=
HEOrO L ARl B XA Skt 1d A A
TOE st Alds 55 CToﬂ’\ﬂ =g st

Membranous obstruction of inferior vena cava
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1. Balloon Dilatation of Membranous Obstruction of
the Inferior Vena Cava : Asian Cardiovasc

Thorac Ann 1998:6:141 —142

2. Treatment of Budd—Chiari syndrome by
metallic stent as a bridge to liver transplantation
. CardioVasc Intervent Radiol 2005 18:3:196
—199.

3. Successful treatment by percutaneous balloon
angioplasty of Budd —Chiari syndrome caused
by membranous obstruction of inferior vena
cava. 8 —year follow —up study. : J Am Coll
Cardiol. 1996 Dec:28(7):1720-4

4. Successful metallic stent placement for recurrent
stenosis  after  balloon  angioplasty  of
membranous obstruction of inferior vena cava.:
Jpn Heart J. 2001 Jul:42(4):519 —23.
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Fig. 1
Fig. 2

Fig. 3
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(A) Coronal MPR image of abdominal CT shows segmental occlusion of intrahepatic segment of IVC (arrow). (B) Axial
scan shows multiple collateral veins (arrows) in retroperitoneum and abdominal wall.

(A) Early phase of vena cavography shows occlusion of intrahepatic segment of IVC. (B) Delayed phase of angiogram
shows numerous collateral veins.

(A) Occluded segment of IVC is punctures through transjugular approach with a Colapinto needle. (B) After successful
guidewire passage through the occluded segment, it was captured by a Gooseneck snare for transfemoral procedure.
(C) Radiograph shows dilatation of occluded segment with a balloon catheter of 10-mm diameter. (D) A Niti—S stent
is deployed in intrahepatic segment of IVC. (E) Follow —up inferior venacavography shows inadequate luminal diameter
of stent with still remained prominent collaterals. (F) Radiograph shows additional dilatation of stent lumen with a balloon
catheter of 16—mm diameter. (G) Completion angiography shows wide patency of stent lumen with disappeared collaterals.
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AERUE 8 NE A3 TIPSAH

TIPS for treatment of esophageal varix bleeding in a patient
with Budd —Chiari syndrome caused by membranous obstruction of the IVC
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Budd - Chiari syndrome, Esophagus, varices.

Interventional procedures
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SHN B (IVC) 7HE (hepatic segment) €] 2H4
# 4 (membranous obstruction) o] 987+ A3+E 2
T Y RO 2 M hematemesisE 482 234
Z dsich W 9A 42 (Hb)= 73e/dLg
T, EHFUYENL 14mg/dl, AST 23 U/L.
ALT 16 U/LTh 4HAs 71 A A Alslste] 2x
AU SER9S A58 93189 Pz =
Ao o] F A% AW hematemesis7}

b

KAk

H
H743tE ReE 9H4 Budd —Chiari syndrome 3F
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Budd — Chiari syndrome (BCS) 2] Z2&H4 47
2 7 eg 4 39 A17HE Foll wElbA centrilobular
congestion®| 41 28] cirrhosis7}A theksich, 744 =

A F FA471E W el =¥l B F

)

Rovt 2489 A3t ofv] AP o] Bulgraa
o] % £A2

73$-oll = portosystemic shuntE E3F
B AEES S7HA71Z,
i=3)
=

Q) kol A7 0] A7+

Portosystemic shuntE THE+= HPH o
I H The TIPSO A Z o] AR £

HMom|2Hofl 2|8t Budd — Chiari syndrome XM AlZXoi=2 =& X2 |5t TIPSAI3

fﬂuﬁ covered

stentE AHESteE Ao Btk ¢ shunte] ME7|7HS
QFf FAE F U= RALE 4HA Ut A
o Z¢E S TN sigge) wy 40t
govt 2N BF GR7 o5 FolA s g
gl T S48 A9 JAT sl Fukd
T Rle] FH FAFCH TIPSASY & A=A
BF AL AL FHGFRI s FAHE
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&2 8|
1. Blum U, Rossie M. Haag K. et al. Budd —Chiari

w

syndrome: technical, hemodynamic. and clinical

results of treatment with transjugular
intrahepatic portosystemic shunt. Radiology
1995 :197:805-811

. ONiff SP. Transjugular intrahepatic portosystemic

shunt in the management of Budd—Chiari

syndrome. Eur J Gastroenterol Hepatol. 2006

118:1151 —1154.

. Gandini R, Konda D. Simonetti G. Transjugular

intrahepatic portsystemic shunt patency and
clinical outcome in patients with Budd — Chiari
covered versus uncovered stents.

241:298 — 305.

syndrome:

Radiology 2006:
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Interventional treatment of a patient with bleeding duodenal varices :
transjugular intrahepatic portosystemic shunt

“Qlxchst ofntchst SAMHHR Hatolstat QUM HHXHS, Bfst, FA|ZE»

| ZSACH] | | Azt 2 = |
Duodenum, hemorrhage, Varices, Shunts, Hematochezia7} F4 84 HA o] =&y
portosystemic oF HAs7|= stal AA7eHsE (superior
mesenteric artery: SMA) 3} 3479 (inferior
15 & mesenteric artery: IMA) ¢ @#x9<S A3t
oﬂ :L/\Jiun/e]zsﬂ__oqo%—/ o o Aloll A Al o
6241/ 7 A 3 = R ALG AN Al
A7 A7 7F EHoh(Fig 2). CT% angiography 4

s Al 2w 2 =S glrlslod o
| YaAA | g AR AoARRUREYR Ao
ol¢] AL ¢ste TIPSE AlYsH|E AA A
=Y = )
GIE AT 71 Eel A o} WS- (right internal jugular vein) & =3}
A g (hematochezia) ©] WA o] 749 (right hepatic vein) 0.2 A28 TS 7+
95 B2 (right posterior portal vein)< % A}s}
|z g 3, o] &3lo] 5F 7FElE (Cook, Bloominton, IN,
HolAF AiF =8 USA)E 7R e ® sttt FHE o oy
< 26mmHgZ F7F=Eo] JNL AHFEHZS
| IALAA | (direct portography)Z} duodenal varix7} ™8 8317
(o N e Xyl

Btk WA duodenal varixZ9| afferent veing

o ﬁon jz‘%of]gz }b}(j jjlg: ;7?:]: 3: microcatheter  (Renegade,  Boston — Scientific,
rg]x];;fﬁo]ﬁgylg]mt} EE; " O]X]j =0 Natick, MA, USA) 22 =ZAH3so FZd
:uﬂ o ;i: _ l:;L;; ) :;;7;qu ;;’;;7} (Tornado, Cook, Bloominton, IN, US.A.) 2 A A&}
woT e = m e e At (Fig 2¢). ©] * right hepatic vein ¥} right
A= AEZ AZE R =+

posterior portal veinAtele] AZ 2 10mm balloon
catheter (Blue Max, Boston —Scientific, Natick,
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Stent Graft Deployment for treatment of the Hepatic Artery
Pseudoaneurysm after Living Donor Liver Transplantation
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Stent graft, Pseudoaneurysm, Liver transplantation
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1. Maleux G, Pirenne J, Aerts R, Nevens F. Hepatic
artery pseudoaneurysm after liver transplantation:
definitive treatment with a stent—graft after
failed coil embolization. Br J Radiol. 2005; 78: 453
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Pseudoaneurysm of the common hepatic artery:
Treatment with a stent graft. Cardiovasc
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Fig. 3

Contrast —enhanced CT scan with volume rendering
image shows a 1.5cm -sized pseudoaneurysm at the
hepatic artery just adjacent to the JP drain (A, B).

Celiac angiography shows a pseudoaneurysm at the
hepatic artery anastomosis (A). After a 4 mm—-1.9 cm
balloon —expandable stent graft (arrows) was inserted
at the hepatic artery including pseudoaneurysm (B), the
pseudoaneurysm was no more opacified (C).

Follow up CT scans two days after stent graft
deployment, show no more evidence of pseudoaneurysm
and favorable patency of the hepatic artery (A, B).
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Successful Management of a Ruptured Hepatic Artery
Pseudoaneurysm with a Stent —graft

SdE

Hepatic artery, Pseudoaneurysm, Stent — graft
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72 —year —old man

YA A

A 72-year—old man was admitted to our
hospital with a small amount hematochezia and

vague abdominal pain. At presentation, his
abdomen was mildly distended and bowel sounds
were decreased. His body temperature was 36.5°C,
pulse rate 118/min, respiration rate 20, and blood
his  blood
pressure decreased abruptly to 40/30mmHg about

pressure  110/70 mmHg. However,
two hour later with aggravated abdominal pain.
Emergency endoscopy showed that a mix old and
fresh blood filled the gastric lumen, but we could
not find the bleeding site, and the patient
of

concomitant with an abrupt reduction in vital signs.

complained aggravated abdominal pain

Exploration was undertaken and duodenotomy was

performed under the suspicion of a duodenal ulcer

o 114 Korean Society of Interventional Radiology

with active bleeding. During the operation, a
compression  lesion
observed at the medial wall of the duodenal bulb.

Postoperatively, the patient was stable for a short

suspicious  extrinsic was

time only, and then continuous massive bleeding

along the drainage site was noted.

=

r

g

A Ruptured hepatic artery pseudoaneurysm

FAAZ

Multi — detector computed tomography (MDCT)
of the abdomen with intravenous contrast and
arterial phase 3D reconstruction showed a bcm
diameter aneurysm with an inner thrombotic lining

in the hepatic artery(Fig. 1).

aj
=

M=8E H M=z

Emergency angiography was performed and
demonstrated the bScm sized aneurysm sac with a
short, wide neck and with a waist, originating from
the superior aspect of the proper hepatic artery.

Portal venous flow was intact.



Successful Management of a Ruptured Hepatic Artery Pseudoaneurysm with a Stent— graft

Endovascular coil embolization was tried, but the
sac was large and the neck short and wide, and
coils floated freely within the sac, suggesting the
high possibility of migration. So, the intervention
radiologist planned and deployed a 7mm x 4cm
stent —graft at the origin of the aneurysm(Fig. 2).
Control  angiogram  demonstrated  complete
exclusion of the aneurysm without leakage. After
procedure, the patient was stable and no bleeding
sign was noted. FU CT scan one week later showed
a thrombosis—filled aneurysm without any
communicating flow(Fig. 3).

n #

Hepatic artery pseudoaneurysms are rare and
potentially life —threatening vascular disorders.
Hepatic artery pseudoaneurysm rupture occurs in
76% of patients and mortality among patients
requiring operative intervention is 75% (1).

Hepatic artery pseudoaneurysms have been
reported to occur as a complication of injury to the
hepatic artery, e.g., due to trauma, a blunt or
penetrating abdominal injury (about 1.2%), or
inadvertent surgical injury during laparoscopic
cholecystectomy (0.2% ~0.8%), OLT (orthotropic
liver transplantation), or radical hepatopancreatobiliary
operations. They have also been reported in chronic
pancreatitis patients and have been reported
occasionally in patients with arteriosclerosis, cystic
(PAN),

pancreatitis, or

medial necrosis, polyarteritis nodosa
necrotizing  vasculitis, acute
hepatocellular carcinoma.
Hepatic artery pseudoaneurysm can also occur as
an complication of OLT (0.8% ~2%)(2, 3). In these
cases, aneurysmal sites are usually at the hepatic
arterial anastomosis, and these can be classified as

intrahepatic or extrahepatic, according to location.

Intrahepatic aneurysms are usually related to
previous procedures, such as, liver biopsy and
percutaneous transhepatic biliary drainage, and
may be accompanied by associated arterioportal
shunts. Extrahepatic aneurysms have a different
pathogenesis from the intrahepatic form, and the
most important risk factor has been reported to be
local sepsis.

The most common presentation is hypotension
due to abdominal hemorrhage. However, the clinical
presentation of hepatic artery pseudoaneurysm may
be asymptomatic, and symptoms vary from patient
to patient just before rupture, e.g., unexplained
fever or biliary colic, or laboratory analysis may
produce abnormal liver function tests. Sometimes
they are found incidentally during routine
examinations performed to screen for possible
which

suggests that routine imaging is important for

postoperative  vascular  complications,
hepatic artery pseudoaneurysm detection in radical
and aggressive pancreatobiliary tumor surgery and
OLT patients.

Contrast —enhanced CT is a minimally invasive
technique that can easily be performed in
emergency cases, without preparation, particularly
in cases with massive gastrointestinal bleeding.
Multi —detector CT provides dramatically faster
scan acquisitions and improves spatial resolution by
reducing collimation and by allowing multi — planar
reconstruction, which can allow the extent of the
lesion and its relations with adjacent structures to
be determined (2, 4).

On CT scans, an aneurysm typically manifests
as a round focal lesion of high attenuation that is
almost identical to major arterial structures in early
phase contrast —enhanced CT scans.

Super —selective micro—coil embolization is
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recognized as an effective treatment in patients
with an extrahepatic aneurysm of the hepatic
arteries, with a post —operative mortality of 25%
and a post —embolization mortality of 14% (5).

The liver can tolerate considerable arterial
embolization without significant consequences
because of its multiple collateral pathways.
However, inadvertent occlusion of the wrong vessel
and subsequent infarction of normal structures and
abscess formation are well —known complications
associated with transcatheter embolization.

Implantation of a stent—graft to exclude a
visceral aneurysm has previously been described in
patients that have developed a false aneurysm after
Whipple's operation (6, 7), after LT(8), or that
have developed hepatic artery pseudoaneurysm
after chronic pancreatitis (9). The use of a covered
stent is indicated for a  hepatic artery
pseudoaneurysm in a patient with a compromised
liver blood supply due to portal vein occlusion or
where collateral pathways from the gastroduodenal
artery are excluded.

Most of the published case reports are of technical
successes, and the described case was also
successfully managed. The present case was not of
a vascular compromised patient, but in this case the
bleeding was massive and the aneurismal neck was
short and wide. In addition, the sac was relatively
large size and complex in shape. Coil embolization
was initially tried, but many coils would have been
needed and the distal segment could not be
approached with coil due to the waist portion and
the migration of coil is highly suspected, and thus,
the intervention radiologist decided that stent-—
graft application was the more favorable option in
this case.

Stent — graft implantation in a visceral artery is

o 1 16 Korean Society of Interventional Radiology

not always possible due to the tortuous anatomy
and post —interventional anticoagulation therapy.
Additionally, placement of a stent—graft in an
infected area can provoke late graft disintegration
and consequently aneurysmal rupture.

In summary, hepatic artery pseudoaneurysm is
relatively infrequent, but rupture rates are high and
fatal. The stenting of hepatic artery pseudoaneurysm
offers a reasonable alternative to embolization and
surgery. However, long —term data regarding the
use of stent —grafts in visceral vessels are extremely
limited. Nevertheless, we expect that, with
continued follow —up, further improvements in
stent —graft design, and increased operator
experience that stent—grafts will become a
valuable therapeutic option for the treatment of

hepatic artery pseudoaneurysm.
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Fig. 1 A T72-year-old man with proper hepatic artery
pseudoaneurysm.

A-E Contrast-enhanced axial CT scans (A, B) and coronal
reformated image (C) oblique maximal intensity
projection (D) and volume rendering (E) images during
the arterial phase demonstrate large hepatic artery
pseudoaneurysm at the hepatic artery.

Fig. 2 A-B. Selective angiography demonstrates thebem sized
bilobed aneurysmal sac with a short, wide neck
originating from the superior aspect of the proper
hepatic artery.

C-D The Tmm x 4cm stent-graft are successfully deployed
at the origin of the aneurysm

Fig. 3 A-B. FU contrast-enhanced axial CT scan and oblique
maximal intensity projection image one week later
showed a thrombosis-filled aneurysm without any
communicating flow and good maintenance of
stent-graft at proper hepatic artery.
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Treatment of Bleeding from the Gastroduodenal Artery Stump after
Pancreatic Surgery by Using Stent —graft and Coils

SaEitfeln ofnirhist AEMESEH Fdelelnt =y7|, HEH, =, HYS, FES, FUS

S0 Faadd

Abdomen, hemorrhage, Arteries, interventional E715H AZGAANA A o)A 5 stump
procedures =do| B 759 o] 91401 FH stump <+

A s HA Z1AlSAL Ak (Fig. 1A, B)
Z
5241 /A NE3E 2 M=
5 OEHs® M F 5F FHEHEHYashiro:

OIAFA 74 Terumo, Tokyo, Japan) 2 5759 A2 Ad&ES
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o} (Fig. 2). Stent —graftit¥] * Aldst E75=

o 120 Korean Society of Interventional Radiology



£89| stent—graftet coilsS

At

stumpoil

B

5 stump”7t #7] w2l 7Hs

7

R

graft AYAreE £ delivery systemo©|

e

$14901)

g 9} 7o stent —graftE AYEE

]

FA 9E stent — graft

5]

Atk Aol Uk
delivery systeme] 7] wjitol 575 HWo] v

Z
S|

o) WA

3
A2k A2dskE o

;oT
A

R

Kl

=

=0 15-12% WL 2 B

ki

ol
ifg]

M
KO

e

1. de Castro SM, Busch OR, Gouma DJ. Management

i, 24717F 0] %

NE

=

r

U 2%

I

P =
FE4 5o

i3

42

=]
+

of bleeding and leakage after pancreatic surgery.

Best Pract Res Clin Gastroenterol 2004:18:847 —

864

2. Yoon YS, Kim SW, Her KH, et al. Management

of postoperative hemorrhage after pancreatod-

uodenectomy. Hepatogastroenterology 2003:50:

2208 —2212

] =T, 20-50%9] AHES

S

el
R

5ol A]

stump

3. Harvey J, Dardik H, Impeduglia T, Woo D,

DeBernardis F. Endovascular management of

hepatic artery pseudoaneurysm hemorrhage
complicating pancreaticoduodenectomy. J Vasc

Surg 2006:43:613-617

X o
=
Bor
N o
o, oF
= @
n &
T 5
Yo B
XO &
K Ho
o O
TR
F o
5 X
R o

)
5 5
Nlo oF
my T

J)

4. Noun R, Zeidan S, Tohme —Noun C, Smayra T,

following

ischemia

Biliary

R.
of

Sayegh
embolization

1 AgA e 24 2 F g,

after

pseudoaneurysm

a

o|J
B
Ay

pancreaticoduodenectomy. JOP 2006.7:427 —431

o] At

919

o

9

=
o

ischemia

| 2007z

143



Fig. 1A, B

Fig. 2

Fig. 3A, B

Celiac angiograms show contrast extravasation from
the gastroduodenal artery stump (arrows). The right
hepatic artery (arrowheads) aberrantly originates
from the common hepatic artery adjacent to the
gastroduodenal artery stump.

For complete exclusion of the gastroduodenal artery
stump, a covered stent-graft was placed at the
proper hepatic artery following coil embolization of the
proximal part of the aberrant right hepatic artery.

Celiac angiograms obtained immediately after
stentgraft placement show no more contrast
extravasation with complete exclusion of the
gastroduodenal artery stump. A small filling defect
suggesting thrombus is noted in the origin of the
middle hepatic artery, resulting from spasm of the
proper hepatic artery during the stent-graft
placement. However, the blood flow of both hepatic
arteries is well preserved.
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stent graft®} femoral to femoral bypass graftE ©]83F X &

Endovascular repair with the Aortouniiliac stent graft and femoral to femoral
bypasss graft in patient with abdominal aortic aneurysm and occlusion of iliac artery.

SdE

abdominal aortic aneurysm, stent graft

abdominal aortic aneurysm, total occlusion of left

iliac artery.
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Fig. 4-B
Converter - l f' s

Fig.
Fig.

Fig.
Fig.

Fig.
Fig.

Fig.

1B

3A

3B

Contrast enhanced abdomen CT scan shows thrombosed abdominal aortic aneurysm

Volume rendering reconstruction image shows abdominal aortic aneurysm and complete occlusion of Lt. common iliac
and external iliac arteries.

Angiography shows complete occlusion of Lt. common iliac and external iliac arteries and also reveals significant stenosis
in Rt. Common iliac and external iliac arteries.

To facillitate the stent graft insertion, balloon angioplasty was performed using 10mm balloon in the stenotic portion
of Rt. Common iliac and external iliac arteries.

After angioplasty, previously noted stenotic lesions were improved.

« A. Stent graft was inserted through Rt. Common femoral artery and main body was deployed in the abdominal aorta,
just below the origin of both renal arteries. After placement of main body, converter was deployed in the Rt. side
and iliac leg extension was placed in Rt. external iliac artery.

« B. Converters can be used to convert a bifurcated graft into an aortouniiliac graft.

CT scan after 9 days of stent graft placement, shows patent stent graft without evidence of endoleak and good distal
run-off. Femoro-femoral bypass graft was done, 4 days after endovascular repair.
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Fig. 1

Fig. 2

Fig. 3

£ Strst SHEZESHYW S30 st stent graft MUE

I

A large pseudoaneurysm with AVF at the right common
iliac artery is noted on both CT volume rendering images
(A) and pelvic angiography via left transfemoral
approach (B).

A guide wire through the left common femoral artery
was captured with snare technique (A). A 12 mm-6
cm self —expandable stent graft was deployed at the
right common iliac artery, including AVF and
pseudoaneurysm (B).

After the stent-—graft was deployed, the AVF and
pseudoaneurysm were no more opacified.
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Fig. 1 A. Axial CT image shows a 4cm pseudoaneurysm
originating from right common iliac artery. B. 3-
Dmension  reconstructed image  shows a
pseudoaneurysm at the right common iliac artery. Rt.
Internal iliac artery is originating just below the
aneurysm neck. C. Angiogram demonstrated same
findings as CT scan.

Fig. 2-A Before the deployment of stent-graft, coil
embolization of right internal iliac artery was done
to prevent the endoleak by the back flow through the
internal iliac artery. B. Through the right common
femoral artery, 12 x 50 mm stent - graft was deployed
upon the pseudoaneurysm. C. On final angiogram,
complete exclusion of aneurysm sac with distal flow
in right external iliac artery was shown.

Fig. 3 On 6 month follow up CT scan, complete resolution
of aneurysm sac is demonstrated.
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Pseudoaneurysm of Common Iliac Artery in Behcet’s Disease :
Endovascular Treatment with Stent —Graft.
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Fig. 1 Axial (A) and oblique sagittal MPR (B) images of arterial phase abdominal CT. (A) There is a large lobulating
pseudoaneurysmal sac of right common iliac artery, which is displaced anteriorly (arrow). (B) The pseudoaneurysm
has communications with right common iliac artery and ipsilateral proximal internal iliac artery.

Fig. 2 (A) Left oblique projection of abdominal aortography shows lobulating pseudoaneurysm of right common iliac artery.
(B) Right common iliac arteriogram obtained after coil embolization shows complete occlusion of internal iliac artery
distal to pseudoaneurysm. (C) A 38-mm length Jo stent graft mounted on a balloon catheter of 10—mm diameter
and 4-cm length was placed in right iliac artery crossing the neck of pseudoaneurysm. (D) Aortography obtained after
stent - graft insertion shows no flow in pseudoaneurysm.

Fig. 3 Axial and oblique MPR images (A and B) of arterial phase abdominal CT obtained 60 days after procedure show preserved
luminal patency of stent-—graft. Previous pseudoaneurysm has much decreased in size with no visble internal flow.
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Interventional recanalization via Lt Internal Jugular Vein for dysfunction of
straight arterio—venous graft(AVG) in Lt arm

-

QIRICHStm olmfrst AU FArolstat LN

ST
arterio—venous fistula,graft and prostheses,

thrombolysis angioplasty.

Thrombotic occlusion of straight AVG

Mgy 3 M=

7o) A&EAW-S HAstal 7F Balkin sheath
(Cook, Bloomington, IN, US.A)E 443 (Fig. 1).
5F Cobra catheter2} Terumo guidewireS ©]-&&}o]

ABGE A ME 8L sheathE AU E W7t
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FHE-E A Y guidewireE 257}
Fig. 2A). W79 2ol ozl
6mm/4cm  balloon catheter(Ultrathin  Diamond,
BlueMax: Boston Scientific, Natick, Ma, US.A) &
FAAg &S At o™ (Fig 2B) 98 /M =
Zo] 9+ infusion catheter(Cook, Bloomington, IN,
US.A)E o]£3}a urokinase 500,000unit, heparin
5.000unit, NS 20ml &&= Hedxioe=z 4
W E A TS EA] A S eS Alds)
%21 (Fig. 2C), 6mm/4cm balloon catheterE o]&
ste] o] 2] Hu) o] 2= el tisl AlF-F(maceration),
Azl sl AdPES A3 o] F A=A
o] H|xA Y&st BFE Ho|H(Fig. 3) TAHH

2491 (Fig. 4).
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Fig.

Fig.
Fig.
Fig.
Fig.

Koo

Fig.

2A

2B
2C

Radiograph of Lt neck and upper chest shows Balkin sheath with its tip in Lt subclavian vein via Lt. internal jugular
vein.

Using Berenstein catheter with stiff Terumo guidewire, thrombotic AVG was selected. Tip of guidewire is in Lt brachial
artery via AVG. Arrow indicates the location of anastomosis between Lt brachial artery and AVG.

Balloon angioplasty to stenosis in venous anastomosis has been performed
Pulse —spary pharmacomechanical thrombolysis(PSPMT) has been performed using Infusion catheter in AVG.
DSA image after interventional recanalization shows patent flow without residual thrombus.

Central vein is nicely visualized without stenosis. Note the location of sheeath(arrow). If there is central stenosis, it
seems to be easily controlled.
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Interventional Treatment of a patient with malignant superior vena cava
obstruction associated with venous thrombosis

QIM|chetw o|njchst HAMNER Fatolstnt MUIH, HixHe!, stst, MAZ

S0 drainage”} °o]FA2 It} (Fig. 1).
FFENE Az ol A SVCE| A 27} Fo |

af s = L, %—f‘%‘ﬂﬂ%ﬂ““ (right

Venae cavae, stenosis or obstruction, Venae

cavae, transluminal angioplasty, Venae cavae, stent

brachiocephalic vein: RBCV) & $-ZHIA Al
placement
(right subclavian vein: RSCV) & Ao ¢]&te]
= 93 9th (Fig. 2).
5 &
6041/ A+ A2t ol g2
O AFA 7S $ZZdthe) A9 (common femoral vein: CFV)

< Fsto] |A SVC #HHH e S35 Alskile
o
o

Al Ao (adenocarcinoma) © = FAARE Ly} g 208 BT A EE FHEA
3 AR S A B85 e R T4 Al $-Z4HA1 9] basilic veing E38he] oAl H L3}
= e o WHR E#} Jbsedr SEAAE rght

CEFV7}A through —through® A3 g7 o] 2}
e g = right SCV} right BCVl 2344 5F - multi
Malignant superior vena cava obstruction by lung side hole infusion catheter (Cook, IN, Bloomington,
cancer. USA)E IAAZ & urokinase (Z41AF £-91, 3
=) & 100000/A17+e] &80 2 1547 F9F A4
HAMAZA Atk (Fig. 3). ther & Al e A Gl A
. R , o] Bol 2AERoY T E o] 48] Hot
S CTel A o |l A (e " glel 8F ~guiding catheter (Cordis, Miami, USA) &
\;j,rj cavaz-jq iLV;)‘;j% :j:]i *;Eofi(rr—l:iasgﬂg rig‘hthbasﬂhc f/ein accessZ XJ?J’\]%] TUAAA=ES
Attt FAA A& T Brstal g B &

o] @2 A (collateral veins)E°l 28l venous
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o BABHS ARE AAT 5 YAHFig 4),
ok 9l WA SVC A5 A 25

7] 98t A
(Smart control, Cordis, Miami, FL, USA) & 7H4
AR SVCHHA I xEES AX AT
Stent7} SVCHH A5 oA AL HAA] kol o] &
10mm $A3# (Powerflex, Cordis, Miami, FL,
USA) L= HHRE sgaisich Ale & 49 =9

ZA12mmel F 70 metallic stents

LR EEEL R PEDR
AU B9 URE FAY 5 ALUTHFig, 5). B
© A% BeURE 95 4 2 95 B B B
o) Yara] TAL Hol7] Adslel, A% 59 F PF

Foel MY Ae 2 FYol 2T il 9l

-

WA &= malignant SVC obstruction syndrome<
SVCel # 3 oA4, FFe] Al mE vascular
intima®] &402 A7 A8 T & F glon,
e e W Held 24 B 5 Aok,
Malignant SVC syndrome®] &
S A URE AlE & 57 AEHERE g0
x] %—5—}1, iEﬂE“%}%% extrinsic tumor, %

& H
ZAol 9% A4S FET 5 9
iy 3 Z_]'
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o hA
malignant SVC syndrome®]|
palliative treatmentet & < Ut} SVC syndrome}
AFAd el =2 Al stent placement #
thrombolysisE 3 & 7 stenting®] T34 4T
4 4 Av(3). ¥ ZFd = thrombolysis®} stent

placement®] combined interventional treatment&
] 79} ZutEl EA

endovascular  stent  placement+

1ol &34 2l primary

x| mahgnant SVC syndrome %
S AFHOE XF3 dojtt

|20 2 & |
. Yu—1Il Kim, Kyu—Sik Kim, Young —Chun Ko,
Woong Yoon, Yoon —Hyun Kim. Endovascular

—

stenting as a first choice for the palliation of
superior vena cava syndrome. J Korean Med Sci
2004:;19:519 —22.

2. Stephen T. Kee, Lisa Kinoshita, Mahmood K.
Razavi, Ulf R. O, Charles P. Semba. Superior
vena cava syndrome. Treatment with catheter
—directed thrombolysis and endovascular stent
placement. Radiology 1998:206:187 —193.

3. Miguel Angel de Gregorio Ariza, Pablo Gamboa,
Maria Jose Gimeno, et al. Percutaneous
treatment of superior vena cava syndrome using

metallic stents. Eur Radiol 2003:13:858 —862.
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Fig. 1 Enhanced chest CT shows a lung mass in medial portion of the right upper lobe occluding the SVC by direct invasion.
There are multiple collateral vessels adjacent the spine.

Fig. 2 Catheter venography demonstrated a focal complete occlusion of the superior vena cava (arrow) as well as thrombotic
occlusion of the right subclavian and brachiocephalic vein. (b). Venography through the right basilica vein shows thrombotic
occlusion of RSCV and multiple collateral vessels in the right shoulder and the right neck portions.

Fig. 3 A multisided holed infusion catheter (arrows) was placed through the occluded venous segment. Many collateral vessels
in the neck and shouler are evident.

Fig. 4  (a)Follow up venogram demonstrate residual thrombi occluding the right subclavian vein. (b)The thrombi were partially
removed by apiration thrombectomy using 8F guiding catheter through the right basillic vein access, but removal of
venous wall attached chronic thrombu was not possible.

Fig. 5 (a)Two 12mm diameter self expandable metallic stents were places from the right subclavian vein covering the residual
thrombus to the superior vena cava beyond the obstruction segment. (b)After stent placement, good flow was restored
and previously noted collateral vessels were disappeared.
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Pinch—off syndrome &tX{0ilA] HEHE =2to| ZO|X |7

Pinch — off syndrome 2FAtof|A] AthE] Z=3Ho] AuA A

Percutaneous removal of distal catheter fragment in patient
with pinch—off syndrome

g7 st oty

SdE

Pinch —off syndrome, Percutaneous removal

Pinch —off syndrome with catheter transection

and embolization

ddad
TR HN A A=W S F3l chemoport

insertion A13) § &3} chest PA ol A 931 H&
2 F3)3h= catheter?] bending®] #2= Y luminal
narrowing < 252 k. 35 T Al St chest
PA 9l A clavicle & 1st rib AFo]oll A catheter 7}

=9 Y+ pinch —off sign 7} catheter fragmentation

S ZSAEY GMols EHE, USH

t,

o] AZE T,
35 5 thA] Al 3t chest PA ol Al catheter®]
complete transection®} distal catheter fragment+=

SVC, right ventricle®.Z ©]= = it}

32

[e)

o

d

sheathE& A dsted, Aeig= 3} AL A=
catheter2 38t}
(Amplatz Gooseneck: Microvena, Vadnais Heights,
MN., USA)E 27, $A584 £8 239

3, sheath® &3t & Wo= A AT

Nitinol gooseneck snare

47 wyom A5 22 49ES A

al
S, 2 Fo] HFF AWA ST Al F

ligament complex®l =3+°] entrapment¥ o] #2}2]
Aol o3 Te] WAL, =494 F Utk
Pinch —off syndrome-> ©]2}$F L2 compression
= Y7 AR =38 75 AR v ol =

9] transection?} ©]Z 213} embolization®= A4
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T Aok =#e] embolization®] A& 2F 01%=
HLA ERAT, SAT A 45-T1%014 $RH,
A% A2 A2 F A3Y P oI
F 9T, Ol A% AFES o 24-60%2 LeA
Stk olele @l Fraky, Zaol g A
ol 244 A8 ¢ S Yrks BT gom,
AL 2974 Z40) GThe BIE ek ole
& B ) oA AAL 98 F5E FHZ
APEZ Brstel ANl Lol Alshof Bk
T s, AP B AAE AR, 59 9

o] ¥yE¥ 9gltl Basket, forceps, balloon

catheter, oversize catheter, snares-°] ]2 4 3l

om, o]EAL] FRU $IX o whe} dEste] ARE-s)
oF #t} Nitinol goose neck snaret right angle
designo] A, o] = 9] g o] Lo|ste, 717 I
AHEEAL QITE SnareZ ol EE A AE A= o,
ol& A9 free end’} 3eloF sk=tl, double curve
cathetert} pigtail catheter® o] &S FAA 7] A
U Zojuio] free ends ET T Utk FEHALE
ol FA ] Tl XA xFo] FH Folal X

= Uia=
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Pinch —off syndrome &XtollA HTHE =29 AOX XA

Fig. 1

Fig. 2

Fig. 3

£

Chemoport insertion state via right subclavian vein. Catheter shows abrupt bend in the region of the clavicle and first
rib but no luminal compromise.

Catheter fracture and embolization. 40 days after chemoport insertion. Catheter is completely transected at costoclavicular
site. Migrated distal catheter fragment is seen in the SVC and right ventricle.

A, B. Series of removal of the distal catheter fragment
The sheath was advanced to distal catheter fragment at SVC, right atrium
Capture of distal catheter fragment was done by the goose neck snare.
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ZAE] ZAIAWENO] goose neck snareS ©]835H A|A : 20]] H1

=

Endovascular removal of fractured central venous catheter with
goose neck snare : 2 case report.

SdE

Pinch —off syndrome, Percutaneous removal

35 g 1

474/ A

UeAA

AAA dol& FHhst HFFo 2 A&7 et
= kel

Chemoport fracture by pinch—off syndrome.

And migration of distal tip into pulmonary artery

AL
HHo), 2ol A dAA Hols FWHe 9

2 chemoportE A& €2+9). Chemoport A9 #
A8 3k chest PA 7 #dul okl 71 99 $
7F Holo} 2= Zst Jug F chemoport7h &
24 (Fig. 1). &5 d23 3AA 5= Abo]dA]
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chemoport7F k2 e A 9l o, Ut &
S WALLEY 22 HolA 2k 3 7

Z} 3 AJ3Y3} chest PAAF chemoport”| 3

=¥E
AAA 52 Aol A AgElo] glom, 9%} &
A $449) AR 1S (Fig. 2). BoHE A

5 glo] o 4ol 7 #g F =29 chemoport
A9FE HAFHHA ol FHNeH, Fe FHHF
B el 1A% (Fig. 3).

5 EAWE AAg £ 10Fr. SheathE A4
St = HALE E3) 8Fr. == (Brite tip® -
multi purpose type, Cordis endovascular system,
Miami Lakes, FL, USA) & #5902 2134
7. @S Ed 15mm A7 nitinol goose
neck snare (Amplatz Goose Neck® snare, ev3,
Plymouth, MN, USA) & AtYs & Z&H=
chemoport®] % £& X% (Fig. 4). °] &
sheathS 23 & oz FHH =a9 4932

A A
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Chemoport fracture by pinch—off syndrome.

And migration of distal tip into right atrium.
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Fig. 1 Initial chest radiograph after chemoport insertion through left subclavian vein. Mild bending of catheter is noted between
clavicle and 1st rib, without discernable catheter compromise. Soft tissue density mass is noted around left upper lung
field.

Fig 2 Follow up chest radiograph shows chemoport fracture. Chemoport transected between clavicle and 1st rib. Distal fragment
is migrated to right atrium - right ventricle area.

Fig. 3 Last chest radiograph (7Tmonths after chemoport insertion) shows migration of fractured fragment into pulmonary artery.
Both free end of fractured fragment are located around left main pulmonary artery.

Fig. 4  Endovascular removal of fractured chemoport with goose neck snare. A. 8Fr. guiding catheter is introduced into left
main pulmonary artery along guide wire. B. Capture of free end of fracture fragment with 15mm loop g00se neck snare
and retrieval of fracture fragment is accomplished.

Fig. 5 Initial chest radiograph after chemoport insertion through right subclavian vein. Bending of catheter is noted between
clavicle and 1st rib, without discernable catheter compromise. Whiteout of left lung field is due to previous left
pneumonectomy.

Fig. 6 Follow up exam after about 1 month shows chemoport fracture. Transected distal fragment is migrated to right atrium.
Distal free end of fractured fragment is located at left hepatic vein.

Fig. 7 Endovascular removal of fractured chemoport with goose neck snare. A. 6Fr. guiding catheter is introduced into left
right atrium along guide wire. And proximal free end of fractured fragment is captured by 15mm loop goose neck snare.
B. Retrieval of fracture fragment is accomplished.
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Surgical Removal of Artificially Amputated Pigtail Catheter
in the Peritoneal Cavity
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PTBD, Foreign body, peritoneal cavity.
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Klatskin tumor, Bismuth type IV, Foreign body
in peritoneal cavity
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1. Cozzi G, Severini A, Civelli E, et al. Percutaneous
transhepatic biliary drainage in the management
of post —surgical biliary leaks in patients with
nondilated intrahepatic bile ducts. CVIR 2006 .

29(3):380-8

2. Funaki B, Zaleski GX, Straus CA, et al.
Percutaneous biliary drainage in patients with
nondilated intrahepatic bile ducts. AJR 1999
;173(6):1541 -4
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Fig. 1
Fig. 2
Fig. 3
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Initial CT scan. Marked dilatations of both intra —hepatic bile duct (IHD) were seen.
Image during percutaneous transhepatic bile duct drainage. Dilatation and complete separation of both IHD were seen.

Anterior — posterior (A) and trans —stable lateral (B) images during interventional catheter removal. We tried to remove
the catheter that was located in peritoneal cavity under fluoroscopic guidance (Arrow). However, the procedure was

failed.
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Gelfoam embolization of Hepatic Artery Bleeding During Percutaneous
Transhepatic Biliary Drainage (PTBD) Using Gelfoam

ST
Complication, arterial injury, Percutaneous

transhepatic biliary drainage (PTBD)
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GelfoamZ 0|85t ZO|X Gt Hidls & WMsH 2tsW E8o| X2

SEHEAY sHEYY NEE 2% LR BY HI o|¢} 7o) 17 HujdEe JHT T FUE
Ao, HEH 52 - 35 5HA] ghotA 2 v A TEA YA s, BEA A5 A
HE - A Fo &g 7F TS FrobA] gel = & 3tEE A3 F9 A (selective arterial
formo| Y coll'g AHESH Ad&o] HQ sttt embolization) & HH-E AFH o2 A5 4= 9O

Transhepatic tract& T3 AIXFHNHAE o, 7350l metd e 94 giujds Fo 7 H
(percutaneous arterial embolization)-< %~ A3 %% 7} 7¢ Fo] AeiA o g Aol JE Ago B
o1 (75%), A Al EFHE T3 A& ofH SH S 22 WHOEE AHdgo] 7hssith

A = "otk 7HE A7)0 e sHEIERE S
o] 3% Aol flo, AL FA EHEEH |& 0 2 3|
(benign biliary lesion) & z+ S 75 AHH 1. Claude L'Hermine, Olivier FErnst, Olivier
(malignant lesion) < 7} 84 H T 98T/} o = Delemazure, Ge'raldine Sergent. Arterial
o8, 1 ol el 2 ByEe) 3] s G, Condiotso Inervens Koo
ojtt. 1996 : 19:160 - 164

2. J. Andrew Hamlin, MD -Marc Friedman, MD -
Mark G. Stein, MBBCh John F. Bray, MB, ChB,
FRCS (Ed), FRCR. Percutaneous Biliary
Drainage: Complications of 118 consecutive
Catheterizations. Radiology 1986. 158:199 —202
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Fig. 1 CT scan shows large abscess in right lobe posterior segment of liver and mild intra —hepatic duct dilatation.
Fig. 2 On cholangiogram through Introducer sheath of Neff set, right hepatic artery is visualized (Arrow).

Fig. 3 After gelform embolization through transhepatic catheter in hepatic artery, on right hepatic arteriography (A) without
removal of PTBD catheter (Arrow) showed no extravasations of contrast material. After PTBD catheter was removed,
celiac arteriography showed also no contast extravasations.
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2l ZF HMAlol stent MAS s R EAlRt FIEIEIE 0135t HA 2HE Satshs Hloll A0IM Shuttle sheathe] Hg

S8 Az Aol stent A4S 98l A= AR} ZHHEIE 0] 851
Ha BIE ZE35t= dlof ¢JoIA Shuttle sheath®] &t

The role of Shuttle sheath for supporting the catheter and guide wire during
the negotiation over the transverse colon obstruction to deploy the stent

s
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Pancreas cancer®] transverse colon invasion . 2

18] mechanical obstruction®] 24

zl ot o
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Mechanical obstruction due to invasion into

transverse colon of pancreatic cancer.
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ajl xHE

>
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WY = Agst 55 CTZHAIA pancreas cancer
7} transverse colone invasiond] mechanical
obstructione] A AL sttt (Fig. 1).
29 anusE  F5HY
125cmZo]¢] HI1 —catheter (Jungsung medical,
Sungnam, Korea)¢t 260cmZeol2] 0.035 inch
hydrophilic guide wire (Terumo, Tokyo, Japan) &

Fluoroscopy  guided}ol]

insertiona}$it}. Contrast media (Gastrografin) &
injection@F % rectum, sigmoid colong B oIA] guide

wire®} catheter£ proximal descending colon7}A]

passAlAtH (Fig. 2A). I8y sigmoid colon®]
tortuosity 7} A1 8} 22 splenic flexure 8ol & &hte]
curve’b 41X guide wire®} cathetere= © o4
advancestA] %atith o]l catheterg 1 $]A]
A% A guide wireE Amplatz superstiff guide
wire (Boston scientific, Natick, MA, USA)Z
exchange$- catheterg removestil 6 —Fr Shuttle
sheath (Cook, Bloomington, IN, USA)E catheter”}
AAHE 3744 advancerl A th 1€l Shuttle
sheathdl 2 TFA] HI catheterE insertiond}$ial
guide wireE hydrophilic guide wireZ exchanged}
Atk (Fig. 2B). ©l¢} #o] Shuttle sheath, HI
catheter 123 guide wire 37F4] 9] assemblyZ ©]
£3}9] distal transverse colon®] obstruction¥-$] &
A ew SHANE F AU (Fig. 20). 534 +
guide wireZ stiff guide wireZ BFHZ 3 Shuttle
sheath®l catheterg Al ASIY 24mmX6em colon
stent (Taewoong, Gimpo, Korea)E obstructed
segmentell 43402 Attt (Fig. 3). S+
o] & mechanical obstruction®] 225 2™ &)
e follow —up =°|t}.

no#

Sigmoid colon¥} rectum®] malignancy®ll 2]l 4]
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obstruction®] LA 5+1S woll palliative &4 ==
one stage surgery & 913+ obstruction< 1 23}7]
913l stent Aol Wol Al vk (1), 1=y
rectosigmoid colon®] WW7FA= FAlSkol guide
wire®} catheterE o|-&-3te] #H3 F-91& &3 A7
= & FA7F fley B e descending colon
o]} transverse colon obstruction®] 7ol = o1&
w Aol ®rh I ofre ¥% transverse or
descending colon7FA] A&7} UE "Hoe A,
sigmoid colon®] tortuosity S +-&}7]17} 44 &
= A splenic flexureZol & & sh}bo] curvert &
A st Holgh YwWkH o2 descending or
transverse colon obstruction®] 7-%-oll = =] F<]
S Al WA Y] EgS wol weth WA
angiographic catheter 2.0t #3. ©ehst 2= sigmoid
tortucsity & =5-371 €aL AR 7} G4 =7 o
ol guide wireZ #H2 F91E 53 Al1717]17F &0]
stk 4ol vk 13y A& AHste A
FAAA EHTIY TS FLY F deH
bowel preparation®] A %2 e} descending
colon or transverse colon”7HA 1Y 3}717F WA 4 S
2 44X dthebes @Rlo] Aok Stomach®] A9+
gastric sheath (S & G, Sungnam Korea) & ©]&-3}
o] stomach®| curveE H3 F gastric outlet
obstruction®l] tjate] AJF2Q AleS dotehe B
I7F Aok (2). 28y b 7EA] colon®] 79l =
A curves S8t ES 9 device7}t §i
Shuttle sheathi= carotid or intracranial stent&
AU Ao AR EAHOZ AL 5= sheathZ A
braidE o] Yo EZ A Aolx] ZoH flexibility 7}
oA tortuosity 7t Al gk FEE 2 Avrbe Aol

Atk

o 160 Korean Society of Interventional Radiology

olo]l A A+ angiographic catheter9} guide wire
£ o]£3l9  proximal
% Shuttle sheathE insertiondte] ©|
£ AXUE AHE3Fo] catheter9} guide wireE 4]
591 "olM7hA] Azl A & Adeh o] g 2ol
Shuttle sheath7} A1 A8 =22 catheter7} o1& T+
Fe RS ogA &A 534 5 9129 colon
o] oy e Has A F AU o,
Shuttle sheath7} W7ol Zobr] 11 WHE ~RIET}
AR AP F gloete ddo] ik T8y de
catheter7} 5 338}te] guide wireE stiff wire= B
Zo| = sigmoid tortuosity 7} ¥ A 7 ] wj & Shuttle
sheathg A A3 Foll= ZHIEE sl F-9lol 4
Y3l=d oAHA &tk ZEH S Z sigmoid colon
245-9] colon®ll obstruction®] A sle] stentE A
slojoF 3l A %ol Shuttle sheathE A3}
sigmoid colon®] tortuosity & =3&-3}= Zlo] HaH

s SHetedl ee & F doha A9tk

descending colon”7}A]
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|2t 2 & |
1. Kang SG, Jung GS, Cho SG, et al. The efficacy
of metallic stent placement in the treatment of

colorectal obstruction. Korean J Radiol 2002:
13:909 —914.

2. Bae JI, Shin JH, Song HY, et al. Use of guiding
sheaths in peroral fluoroscopic gastroduodenal
stent placement. Eur Radiol 2005; 15:2354 —
2358.
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Fig. 1 Abdominal CT scan showed obstruction in transverse colon (arrow) due to pancreastic cancer. Marked dilation of
small bowel was also noted.
A H-1 catheter was advanced into splenic flexure under fluoroscopy guidance. However, it could not be advanced
further because of tortuosity of sigmoid colon and curve of splenic flexure. B. Therefore, we inserted a stiff guide
wire into the catheter and removed the catheter. Thereafter, we inserted a Shuttle sheath into the splenic flexure.

Fig. 2A
C. A guide wire and catheter was reinserted into a Shuttle sheath and successful negotiation over the obstructed

segment of transverse colon was obtained.
Fig. 3A & B. A24mm X 6cm colon stent was successfully placed in the obstructed segment of transverse colon.
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Sclerotherapy using acetic acid of endometriotic cyst

SdE

endometriotic cyst, sclerotherapy, acetic acid
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o A 27 Bl eF
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OFZ=Q|ri FAto|stu} MZAAI X8t

Rom, T2WIel A shading= X.©]3Z, gadolinium —
enhanced TIWIOIA 2957 =4 &= 4274 9
AgHets o 2 sttt (Fig2), 54 AAFCT
g 9E A&7 A

(Fig. 3).
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23 =3l 18G needleZ ZHH I F=
2F8E & guide wire (Terumo, Tokyo, Japan) &
% 85Fr pigtail (Cook inc.
Bloomingston, IN, USA)E %} chocolate 22 2]
NN E FAsAL AA %2 310ccA Tt (Fig. 4).
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. Noma J, Yoshida N. Efficacy of ethanol

sclerotherapy for ovarian endometriomas. Int J
Gynaecol Obstet. 2001:72(1):35-39

. Fisch JD, Sher G. Sclerotherapy with 5%

tetracycline is a simple alternative to potentially

complex surgical treatment of ovarian

endometriomas before in vitro fertilization.
Fertil Steril. 2004:82(2):437 — 441
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

o OB~ W N

Transvaginal ultrasonography (TVS) shows semicystic lesions in both adnexa, 10cm in Lt. and 5cm in Rt. Side(not shown).
Pelvic MRI shows cystic lesions in both adnexa with T2 shading, suggesting hemorrhagic cysts.

CT scan shows recurred cystic lesion in Lt. adnexa.

Cystic lesion in pelvic cavity was punctured using 18G needle under the US. Guide wire and pigtail catheter were inserted.
Chocolate colored fluid was aspirated and 40% acetic acid mixed fluid (70cc) was injected into the cyst.

Follow up CT scan 3 months later shows no more cystic lesion in pelvic cavity

° . . .
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Placement of Percutaneous Transhepatic Stent for the Relief of Afferent

Loop Syndrome After Whipple’s Operation
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1. Dong II Gwon. Percutaneous Transhepatic
Placement of Covered, Self —expandable Nitinol
Stent for the Relief of Afferent Loop Syndrome:
Report of Two Cases. J Vasc Interv Radiol 2007
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

Axial CT images show segmental dilatation of small
bowel loop due to obstruction by soft tissue mass lesion
(arrow) along the small bowel mesentery.

A. On cholangiogram, bile duct and choledochojejunostomy
Site are patent. B. However, proximal distention and
abrupt narrowing(arrow) of distal afferent loop are seen.
Pig tail drainage catheter was inserted at small bowel.

A. Guidewire and catheter were passed through the
stenosis segment of afferent loop. B. Stent was inserted
via PTBD access route. C. Although stent is not fully
distended, the passage of contrast media and
abdominal gas is well done.

On 5 days follow —up cholangiogram, stent is patent and
fully expanded.
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Ultrasonography assisted Rendezvous maneuver to achieve pancreatic duct

stent insertion in stricture after Whipple’s operation

T, OI3E, 0|=¢, OISk

ud

Kio

Hlo

T

Rendezvous

pancreatic duct stricture, stent,

maneuver

|

KIO

37Al /=AY

Wel 9%

=]
e

2

to] ZGA = #

o= AAs

Whipple's

L
L

3t

Y72 end to end anastomosis

operation A3}

117 (Fig4A, Fig4B).

of $1%

€

A &

o] #¢ E(afferent loop?]

]_

2

FA] amylase 399U/L, lipase 1066U/L =

JgEo= W

=
=
I

2, #<5-63 A= vHEE

)

™, W

o

7Fr/5cm
FighC).

ol
o=

Ao
<0

&o

-

ud

rd

a4

15[ 0f &

%
1

b 939

XO

o
G

Haoll o A2

-

ok
H

@_

A

Kl

=

]
_ZTc
)

Ho

~o
-
o|J
b
s

o)
&
NE
_El

g
&+

—_

X
il

fros

| 2007z

H143]



SO 11
%

re

:(é‘

o

o

d
2o

&l
FIT-)

(
=

ol e I

>

d

-

)
V= e R o )

Y

s
ok
o\

Hd
=2
o
=
_lZi
o

2
AEo] 20-40%A A A G}7)
1853 APEC] Y2 WA A4 e A
7} 423 A8 dAST Yk

ATH e T Awe] Gl o) B Wl
=

x
Al

< 4 7t 29U 72 o o)At
A o R o]Foj o el E Alo] A5 oA
= 494 A# 2HE AEe] o] FoAgten, 11
A= WA =4 AF9 vste] 27 o
BA skt ey Als Al A7 AE 4o <
st 34 ALY, AEAL FE 2 2 AES Y
1ol lel, A A A3 2HE s> A3 9
A &A= AR Aol sojgity T A
Al 10078 °1Fe] fabEelA Au A A HAE Al

SRFEREREEE PEEE R
R R C R RFEE !

o 170 Korean Society of Interventional Radiology

|2 2 2 3

a _ - I

. Constantin Cope, Catherine Tuite, Dana R.

Burke, William B. Percutaneous Management of
Chronic Pancreatic Duct Strictures and External
Fistulas with Long —term Results. J Vasc Interv
Radiol 2001:12:104 - 110

. U. Will, F. Meyer, T. Manger, I Wanzar

Endoscopic Ultrasound — Assisted Rendezvous
Maneuver to Achieve Pancreatic Duct Drainage
in Obstructive Chronic Pancreatitis. Endoscopy
2005 37:171-173

. Traverso, L. William, Kozarek, Richard A.

Pancreatoduodenectomy for Chronic
Pancreatitis: Anatomic Selection Criteria and
Subsequent Long —Term Outcome Analysis.
Annals of Surgery. 1997:226(4):429 —438

. C.M. Halloran, P. Ghaneh, L. Bosonnet, M.N.

Hartley, R. Sutton, J.P.Neoptolemos
Complications of Pancreatic Cancer Resection.
Dig Surg 2002:19:138 - 146

. Zimmon DS, Panke WF, Clemett AR.

Percutaneous pancreatography: case report and
presentation of technique. Gastroenterology
1979 77: 1101 - 1104

. Ohto M, Karasawa E, Tsuchiyva Y, et al.

Ultrasonically guided percutaneous contrast
medium injection and aspiration biopsy using a
real —time puncture transducer. Radiology
1980; 136: 171 -176

. Klann H, Waldthaler A, Voeth C, Ottenjann R.

Percutaneous ultrasound — targeted fine needle
puncture biopsy (liver, pancreas, intestine) and
ultrasound targeted pancreatic duct puncture.
Dtsch Med Wochenschr 1983. 108: 1503 - 1507

. Bret PM, Matter D. Percutaneous

pancreatography. Semin Interv Radiol 1988: 5:
230 - 233.



-

b

H[143] 2007



Fig. 2 On ultrasonography, segmental stricture is suspected near pancreaticojejunostomy site about 1.5cm in length. Distal
pancreatic duct dilatation is also seen.

Fig. 3 On ERCP, pancreatic duct could not be found and stent insertion in pancreatic duct is failed.

Fig. 4  A. Ultrasonography —guided main pancreatic duct puncture was done. B. Guide wire is advanced through the stricture
site of pancreaticojejunostomy site.

Fig. 5 A. Using endoscopy, the guide wire was pulled up through the mouth, and B,C. 5cm length stent insertion was performed
in main pancreatic duct.

O . . .
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Using a cutting balloon to treat recurrent benign bronchial strictures

Department of Radiology and Research Institute of Radiology, University of Ulsan College of
Medicine, Asan Medical Center, Seoul, Korea OISiF, MX|E, 17|H, HSY, 2§7|, 45F, HAE

Ao Radiologic findings
Airway abnormality, Intervention, Cutting Initial chest CT shows that high grade stenosis
balloon catheter (arrows) at the right main bronchus and atelectasis

of right upper lobe. Cutting balloon dilation (8 mm
Case diameter) was performed, followed by conventional

8 vears/Female balloon dilation (10 mm diameter). Radiographs

taken during cutting balloon dilation showed waist

. L formation, indicating area of stricture. On 2 and
Clinical findings
6 month follow up chest CT scans showed that

Even after antituberculous medication for 9 stenosis was markedly improved.

months, follow up chest radiography showed total
collapse of the right lung one year previously. Material & Methods

Stenosis of the right main bronchus and bronchus

intermedius was treated with conventional balloon The pharynx and larynx  were fopically

(8mm 6cm) dilatation, but near obstruction of the anesthetized with an aerosol spray. Sedation was

. . rformed with mi lam by bronchoscopist
right main bronchus was shown on three month performed dazola Y DIONCHOSCOPISES

) ) . under the monitoring of oxygen saturation and
follow up imaging studies. & Ve

electrocardiography. A 0.035 inch angled

. . exchange guide wire (Terumo, Tokyo, Japan) was
Diagnosis , .
inserted through the bronchoscopic channel and

Recurrent bronchial - stenosis at right main positioned across the stenosis. After removal of the

bronchus & bronchus intermedius due to bronchoscope, using fluoroscopic  guidance. a
endobronchial tuberculosis. straight 5 Fr graduated catheter (Cook,

Bloomington, IN, USA) was passed over the guide
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wire to the distal part of the obstruction, and
contrast medium (Iopromide [Ultravist 300]:
Schering, Berlin, Germany) was injected through
the catheter to opacify the obstruction so that the
degree and length of it could be measured. A guide
wire exchange was performed, and a 0.014 inch
guide wire (Boston Scientific/Medi tech) was
placed. 8 mm diameter, 2 cm length cutting
balloon catheter (Boston Scientific/Medi tech)
with four blades (microtomes) was then placed
over the guide wire and across the stenosis, and
inflated with diluted contrast medium at inflation
pressures as high as 10 atm (as established by a
pressure gauge monitor). The working height of
microtomes was approximately 0.127mm. The
cutting balloon catheter was fully dilated for 30
seconds. Balloon exchange was performed, and
second conventional balloon dilation with 10 mm

diameter, 4 cm length balloon catheter, which

was fully dilated for one minute.

Discussion

High pressure balloon dilation has become an
accepted treatment for benign tracheobronchial
strictures. However, they are sometimes fibrotic and
tight in nature, so low primary and secondary
patency rates, 24% and 20%, respectively, have
been reported in high pressure balloon dilation.
Temporary stent placement is safe and effective in
selected patients with benign tracheobronchial
strictures, however stent placement accompanies
problems of tissue hyperplasia, stent migration, and
sometimes makes surgery impossible,

Cutting balloons have been used to dilate rigid
strictures in the blood vessels, ureter, biliary system,
and esophagus, report of their use in the treatment

of benign bronchial strictures is limited.

o 174 Korean Society of Interventional Radiology

The cutting balloon features three or four
microtomes fixed longitudinally on the surface of
a noncompliant balloon. The microtomes make
controlled longitudinal incisions in the inner wall of
the lumen, making predictable crack propagation in
an orderly fashion. As the cutting balloon has
successfully created controlled intimal disruption in
blood vessels and controlled mucosal incision in
various strictures of the ureter, biliary system, and
esophagus, successful musocal incision was possible
in tight mucosa of the bronchial strictures in the
present cases. The tight stricture was gradually
dilated without resistance with cutting balloon
dilation and subsequent conventional balloon
catheter was also fully dilated with little resistance.

As opposed to the arteries in which cutting
balloon dilation carries a risk of perforation, there
has been no major complications such as lumen
rupture in cases of cutting balloon dilation for non
vascular luminal strictures: no extraluminal
contrast material was found. Only blood staining on
the balloon

requirement of blood transfusion was reported in the

surface or hemobilia without
biliary system and esophagus. We think that the
walls of the stenotic non vascular luminal organs
were thick enough not to be ruptured with a
currently using balloon catheter. However, wall
thickness would be different according to the kind
of organ and severity of the stricture, so, careful
selection of the diameter of the cutting balloon and

judicious gradual inflation are important.
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Fig. 1 8-year-old girl with marked right bronchial stricture due to endobronchial tuberculosis.

A, Reconstructed CT image shows high grade stenosis (arrows) at the right main bronchus and atelectasis of right
upper lobe.

B & C Radiographs taken during 8 —mm cutting balloon dilation show waist formation, indicating area of stricture. The
stricture was fully dilated (C)

D, Radiograph of conventional balloon dilation with 10mm —diameter high pressure balloon catheter.

E & F Reconstructed CT images obtained two (E) and six (F) months after cutting balloon dilation show that the stricture
is markedly improved.
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