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Embolization 
major clinical indications

1.
 

Arteriovenous malformations (AVMs)
2.

 
Hypervascularized tumors 
(liver tumors, head & neck tumors, 
uterus fibroids and prior to surgery)

3.
 

Bleedings

Philippe.pereira@slk-kliniken.de

liver tumors



New embolization  in liver  diseases  Current
 

knowledges
 

and hypothesis

1.
 

Similar
 

to worldwide
 

experience
 

has supported
 the

 
use

 
of curative

 
RFA and surgery

 
for

 HCC<3cm with
 

3-year disease
 

control
 

rate up to 
90%

2.
 

Classical
 

TACE: No evidence
 

EBM-A of efficacy
 in liver metastastic diseases

3. For intermediate-stage HCC (multinodular or 
>3cm) chemoembolization or embolization 
have been the default ttt option (palliative 
option)

Philippe.pereira@slk-kliniken.de



“Alte”  Embolisation: 
Variationen

•
 

anticancer drug(s) used
•

 
dosage of chemotherapeutic agent

•
 

treatment schedule
•

 
use of lipiodol

•
 

embolising agent
•

 
delivery and timing

•
 

selectivity (amount of liver embolised)
1. Marelli L, et al. Cardiovasc Intervent Radiol 2007;30:6–25



Systematische Review der 
Leberembolisation

 Welches Embolisat?
•

 
In 52 studies of TACE or TAE, gelatin sponge was the most 
common embolising agent
–

 
gelatin sponge: 71%

–
 

polyvinyl alcohol particles: 8%

–
 

degradable starch microspheres: 4%

–
 

trisacryl gelatin microspheres: 4%

–
 

surgical ligation: 2%

–
 

autologous blood clot: 2%

–
 

not reported: 11%

•
 

Conclusion
–

 
there is no consensus regarding the most effective embolising agent

Marelli L, et al. Cardiovasc Intervent Radiol 2007;30:6–25



…..Neue Embolisate  & Liver  Tumor

1. DC Beads®: 
medikamentenfreisetzende

 
Partikel

2.
 

Embozene®, HepaSpher®: blande
 Embolisation

3. Gelpart®: gelatine particle 1,000µ, 
extremly diluted for bland embolization



Bead block for embolization
 Partikel: 100-1,200µ



Bead
 

block für Embolisation
 Partikel: 100-1,200µ

O

O

X

O

O

NH2

OH

OHY H

OH

Z .HCl

Doxorubicin

N H

O H O H O H O H O H O O O H O

C H 3

O

O

C

N H

O

S O 3
-

O

N H

N HS O 3
-

OO H

C H 3 O
O OO HO HO HO HO H



Lokalisation von Doxorubicin in 
den Partikeln: DC Beads 

Lewis: J Master Sci (2007)
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Geschwind: CIRSE 2008

VX-2-Tumorexperiment

Ca. 400% mehr Doxorubicin 
im Tumor mit DEB

Höhere Konzentration von 
Doxorubicin im Tumor



Lewis et al: JVIR 2006

Vergleich nach Beladung 
verschiedener Partikel



Varela: J Hepat (2007)

27 Pat. DEB-TACE, 5 konvent. TACE, prospektiv

Systemische Doxorubicin-
 Konzentrationen: DC Beads



Precision V: Gastrointestinale SAEs

Lammer: CIRSE, Kopenhagen 2008

212 Patienten (DC-Bead 102, cTACE 110), multicentr. RCT



Precision
 

V: Doxorubicin-Nebenwirkungen

Lammer: CIRSE, Kopenhagen 2008

212 Patienten (DC-Bead
 

102, cTACE
 

110), multicentr. RCT

Drug eluting Beads



212 Patienten (DC-Bead 102, cTACE 110), multicentr. RCT

Precision V: 
Tumorrespons nach 6 Monaten

Lammer: CIRSE, Kopenhagen 2008



212 Patienten (DC-Bead 102, cTACE 110), multicentr. RCT

Precision V: 
Tumorrespons nach 6 Monaten

Lammer: CIRSE, Kopenhagen 2008



vor Therapie nach DC-BEADS



…..Neue Embolisate  & Liver  Tumor

1.
 

DC Beads®: 
medikamentenfreisetzende

 
Partikel

2. Embozene®, HepaSpher®: blande
 Embolisation

3. Gelpart®: gelatine particle 1,000µ, 
extremly diluted for bland embolization



Embozen®  Mikrosphere

Hydrogel 
Core

Polyzene®-F 
Shell 



Embozen®  Mikrosphere  PVA-Partikel 40-1,300µ



Embozen®
 Mikrosphere

•Genaue Kalibrierung (30% Kompression)

•Biokompatible

•Homogene Suspension, Sphärisch



Embozen®
 Mikrosphere



Retention      Fragmentierung
 of shape

Bead Block
 
96%

 
5%

Contour
 

9%
 

30%

Embosphere
 

91%
 

7%

Embozene
 
95%

 
1%

ISET 2009

Mechanische Stabilität

ISET 2009



Die Rolle der alleinigen 
Embolization für Lebertumore

Small vessels need small particles:

Truly biocompatible polymer coating

Precise small (100 μm) and very small 
(40 μm) diameter microspheres

Avoiding inflammatory reaction ++++

2009

VEGF-EGFR-Interleukines



N = 25 pts treated for HCC
• 24 pts for evaluation (at least 1 month FU)
• Size: 1.5 up to 12 cm
• 35 selective/super-selective TAE
• 34 target lesions

From July 2007
51 pts (HCC&MET)

 within approved Institutional Guideline for Clinical Research

2009



RECIST CRITERIA

34 HCC nodules34 HCC nodules
1 pt died 24hrs after TAE

11 33--66 66--12+12+FU (month)FU (month)
lesionslesions (34)(34) (25)(25) (16)(16)

SDSD

PRPR

48%48%

52%52%

36%36%

60% 60% 

PDPD 4%4%

12%12%

44%44%

31%31%

(20(20--73%)73%)

(available for re(available for re--treatment)treatment)

CRCR 13% 13% (2 lesions disappeared)(2 lesions disappeared)

96%

69%

2009



Embozen®  250 ±  50 μm:  bland embolization in CCC



4 weeks after 
embolization

Embozen®  250 ±  50 μm



“Very low inflammatory reaction 
may reduce angiogenesis 

and tumor re-growth”

Negativer Effekt 
der TACE oder TAE?



0

20

40

60

80

100

p=0.062 p=0.007 p=0.050

Plasma levels of VEGF in HCC:
 a key prognostic factor

•
 

In HCC, plasma levels of VEGF are increased in 
patients with: 
–

 
large tumour size (p=0.006)

–
 

portal vein thrombosis (p=0.011)
–

 
distant metastases (p=0.026)

–
 

advanced TNM stage (p=0.044)
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Li X, et al. W J Gastroenterol 2004;10:2878–82
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Plasma VEGF levels significantly 
increase after TACE through hypoxia

Pl
as

m
a 

VE
G

F 
(n

g/
L)

pre-TACE 1 3 7

63.83

102.97

84.04
76.08

Days post-TACE

Li X, et al. W J Gastroenterol 2004;10:2878–82



DEB/Embolization  + RFA + 
anti-angiogenic  agents: 

potential  for more synergy?

EPC Recruitment
Migration
Invasion Migration Permeability

Lymphangiogenesis
Vasculogenesis

VEGFR-3
VEGFR-2

VEGFR-1

MAPK

MEK

PKC

Akt/PKB
Akt

eNOS

PI3-K

Src

IMC-18F1

Bevacizumab
VEGF-Trap

IMC-1121b

Sunitinib
Vatalanib
Motesanib

Axitinib
Cediranib
Pazopanib

Sunitinib
Vatalanib
Sorafenib

Vandetanib
Motesanib

Axitinib
Cediranib
Pazopanib

Sunitinib
Sorafenib

Vandetanib
Motesanib

Axitinib
Cediranib
Pazopanib



Polymerische Nanopartikeln
•

 
Small polymeric colloidal 
particles with a therapeutic 
agent either uniformly 
dispersed in polymer 
matrix

 
(nanosphere) or 

encapsulated in polymer
 (nanocapsule)

•
 

Examples: 
Abraxane (ABI-007)
Magnetic nanoparticles



IA Therapy for Vx-2 
Liver Tumor:

 Iron-oxide Labeled 
Nanoparticles

Courtesy of J Geschwind



Rabbit Vx-2 Tumor Embolized 
with MR-Visible ChemoSpheres

1 mL (23,000 spheres)Courtesy of 
J Geschwind



Danke !

Neue Therapie-Verfahren wie zytostatika-beladene Partikel 

und blande Embolisation sind vielversprechend….





Recommendations 
for further studies

1.
 

Embolization
 

results in hypoxia that may 
lead to neoangiogenesis

 
through production 

of VEGF
2. New embolization combined with RFA 

has now
 

to be
 

prospectively
 

studied
3.

 
………there is evidence to support the 
investigations of embolization ± RFA in 
combination with new anti-angiogenic 
agents

New embolization
 

+ RFA ±
 

Antiangiogenic
 

?
Philippe.pereira@slk-kliniken.de
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