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LIVER = N° 3 
cancer related deaths
750.000 worldwide
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Screening: US + lab + AFP every 6m

7 februari 2020 14

Page B: platelet, age, gender, hep B:

Sum ≤ 9 = low risk @ 0% HCC on 5y
Sum 10-17: intermediate @ 3 % HCC on 5y
Sum ≥ 18: high risk @ 17% HCC on 5y



Screening: US + lab + AFP every 6m

Hcc risk stratification website => www.hccrisk.com
ÞRisk based surveillance strategy = future
Þ more frequently =>  4/y ; abbreviated CE MRI (50%¯cost of N MRI) 

better than US when annual HCC incidence > 3%
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http://www.hccrisk.com/
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Prevention HCC
Stop alcohol, prevent obesity and NAFLD
HBV: Vaccination and Nucleos(t)ide analogues NUCs
HCV: awareness and Direct acting antivirals DAAs

Exercise: 
¯ All cause mortality 
¯ Cancer risk 45%
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Prevention HCC
Stop alcohol, prevent obesity and NAFLD
HBV: Vaccination and NUCs
HCV: awareness and DAAs

Exercise: 
¯ All cause mortality 
¯ cancer risk 45%

Coffee > tea: > 2 cups/d
21



Prevention HCC
Statins and metformin: 
¯ mortality 
¯ HCC 
¯ decompensation
¯ PHT (statins)

stop metformin => ­ mortality 22
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Fig. 2 Journal of Hepatology
July 2018, 69: 182–236 DIAGNOSIS



US: 
Sens: 61%
Spec 97%
Iso-echogenic
Hyper-echogenic
Hypo-echogenic CT scan

Sens: 53-68% Spec: 93-100%
Unenhanced: hypo- or isodense, capsule
Arterial phase: hyperdense, heterogeneous

Venous phase: iso- to hypodense: wash out
hyperdense: small hcc
heterogeneous

Delayed phase: hypodense, 
scar/ pseudocapsule =hyperdense

MRI: gadoxate
Sens: 70-100%  Spec 97-100%
= as CT
=> Arterial substraction => detect small HCC
=> Hyperintensity on diffusion weighted MRI

18 OCTOBER 2019
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Assesment of the disease extension
• Prognosis is according EASL dependent upon

– Tumour stage: size and extension of tumour?
• CT lung
• Bone scan
• MR/CT liver
• AFP

– General health of the patient: general condition?
ECOG

18 OCTOBER 2019



ECOG Performance status grades

ECOG: Eastern Cooperative Oncology Group18 OCTOBER 2019



Assesment of the disease extension
• Prognosis is according EASL dependent upon

– Tumour stage: size and extension of tumour?
• CT lung
• Bone scan
• MR/CT liver
• AFP

– General health of the patient: general condition
• ECOG

– Liver function: Status of non-tumoural liver, PHT
– Treatment efficacy => BCLC stage

18 OCTOBER 2019



Child Pugh score
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MELD score
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SIRT

Barcelona Clinic Liver Cancer

curative



Transarterial therapy: TACE – TARE/SIRT
BCLC-B stage

36
Morgan, Kennedy, Lewington et al. Nature Reviews in Clinical Oncology. October 2010



Transarterial therapies
TACE : transarterial chemoembolisation

• IA infusion chemott + embolisation feeding vessel: 
cytotoxic + ischemic effect

- Doxorubicin, epirubicin, cisplatin, miriplatin, Doxo-DEB: 
OS 86% 1y; 57% 2y for all

- Superselective embolisation + conebeam CT
- Contra-Indications: bili > 2mg%; tumorburden > 50%; 

ECOG ≥ 2; vascular invasion PV; child B-C; cave biliary
stents and biliary-enteric anastomosis => more 
abscesses

- Complications: postembolisationS, liver failure, alopecia
37
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Transarterial therapies
TARE : transarterial radioembolisation =
SIRT: selective internal radiation therapy

• Radio- Yttrium90: b emittor, high E, low penetration, 
bound on resin (SIRs Sirtex®) or glass µ-spheres (Therasphere®)

- Lobar, sectorial or segmental approach
- Contra-Indications: bili > 2mg%; extrahepatic shunts 

=> occluded; extrahepatic spread, child B/C
- Portal vein thrombosis is allowed « TACE
- SIRT vs TACE??? 

- Less toxicity, higher QOL
- TTP and tumor control better, OS = same @ 16-20m

38
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SIRT

Barcelona Clinic Liver Cancer

curative



First and second line therapies: BCLC-C
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• Tumor-associated macrophages support 
HCC progression and play key roles in 
suppressing immunological responses to 
tumor cells7,14,15

• CSF1R is involved in the recruitment of 
tumor-associated macrophages7,14

• Blood vessels are required to satisfy the 
increasing metabolic needs of HCC2,4

• Liver cancers can overproduce the growth 
factor VEGF and overexpress its receptor 
(VEGFR), which are involved in 
angiogenesis2

• TIE-2, which mediates the angiogenic effects 
of angiopoietin, is overexpressed in HCC4,16

• Overexpression of tyrosine kinase 
receptors (e.g. PDGFR, MET) or 
their ligands (e.g. FGF19) can 
cause aberrant liver cell 
proliferation2,6

• Growth of new blood and lymph vessels 
promote liver tumor cells to spread from 
the original lesion17

• VEGF-C and its receptor VEGFR3 are 
involved in the formation of lymph 
vessels and are expressed in HCC17,18

Hepatocellular Carcinogenesis Involves Multiple Signaling Pathways
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Tumor angiogenesisTumor immunity Oncogenesis Metastasis

Marketing Authorizations differ from country to 
country. 

Please check according to regorafenib’s SmPC of 
your 

home country the approved indications as well as 
adverse reactions and contraindications.

Development of hepatocellular carcinoma (HCC) is a complex, multistep process associated with 
altered activity of signaling pathways controlling cell division and survival1–7

© 2019 Bayer U.S. LLC, Whippany, NJ, 
USA. All rights reserved. Bayer and the 
Bayer Cross are registered trademarks 
of Bayer. MA-PFM-ONC-ALL-0007-2. 
May 2019.
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Sequencing options in advanced HCC: 
1st line

Adapted from Marquardt J et al. Target Oncol 2019; 14:115–23

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement

Phase III REACH
Phase II KEYNOTE-224
FDA approval 11/2018

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement 

Phase III RESORCE
ü EMA approval 08/2017
ü Reimbursed BE 02/2018

Phase III REFLECT
ü EMA approval 08/2018
ü Reimbursed BE 09/2019

Phase III CM-59
Phase III SHARP
ü EMA approval 10/2007
ü Reimbursed BE 07/2008

Advanced HCC (BCLC C)

1st line

2nd line

3rd line

Sorafenib

Regorafenib

Cabozantinib

Lenvatinib Nivolumab

Cabozantinib PembrolizumabRamucirumab

?

Phase III REACH-2
ü No EMA approval
ü No BE reimbursement

Ramucirumab



Sorafenib is a protein kinase inhibitor with activity against many protein kinases, including VEGFR, 
PDGFR and RAF kinases.[2][3] Of the RAF kinases, Sorafenib is more selective for c-Raf than B-RAFnaam 50

Llovet JM. NEJM 2008; 359: 378-390

+3 months

Nexavar®

https://en.wikipedia.org/wiki/Protein_kinase_inhibitor
https://en.wikipedia.org/wiki/Protein_kinase
https://en.wikipedia.org/wiki/VEGFR
https://en.wikipedia.org/wiki/PDGFR
https://en.wikipedia.org/wiki/RAF_kinase
https://en.wikipedia.org/wiki/Sorafenib
https://en.wikipedia.org/wiki/Sorafenib
https://en.wikipedia.org/wiki/C-Raf
https://en.wikipedia.org/wiki/B-RAF


Kudo M. Lancet 2018; 391: 1163-1173:  Phase 3 REFLECT trial

Lenvatinib acts as a multiple kinase inhibitor. It inhibits the three main vascular endothelial growth factor 
receptors VEGFR1, 2 and 3, as well as fibroblast growth factor receptors (FGFR) 1, 2, 3 and 4, platelet-
derived growth factor receptor (PDGFR) alpha, c-Kit, and the RET proto-oncogene.

Open label
Non inferior
75% HBV

Lenvima®

https://en.wikipedia.org/wiki/Kinase_inhibitor
https://en.wikipedia.org/wiki/Vascular_endothelial_growth_factor_receptor
https://en.wikipedia.org/wiki/Fibroblast_growth_factor_receptor
https://en.wikipedia.org/wiki/Platelet-derived_growth_factor_receptor
https://en.wikipedia.org/wiki/C-Kit
https://en.wikipedia.org/wiki/RET_proto-oncogene


Selecting 1st line HCC systemic therapy

Phase III REFLECT
ü EMA approval 08/2018
ü Reimbursed BE 09/2019

Phase III SHARP
ü EMA approval 10/2007
ü Reimbursed BE 07/2008

Advanced HCC (BCLC C)

1st line Sorafenib Lenvatinib

mOS 10,7m vs 7,9m
Sorafenib vs placebo
2x2/d orally

mOS 13,6m vs 12,3m
Lenvatinib vs Sorafenib
1/d orally



Sequencing options in advanced HCC: 
2nd line

Adapted from Marquardt J et al. Target Oncol 2019; 14:115–23

Phase III REACH
Phase II KEYNOTE-224
FDA approval 11/2018

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement 

Phase III RESORCE
ü EMA approval 08/2017
ü Reimbursed BE 02/2018

Phase III REFLECT
ü EMA approval 08/2018
ü Reimbursed BE 09/2019

Phase III CM-59
Phase III SHARP
ü EMA approval 10/2007
ü Reimbursed BE 07/2008

Advanced HCC (BCLC C)

1st line

2nd line

Sorafenib

Regorafenib

Lenvatinib Nivolumab

Cabozantinib PembrolizumabRamucirumab

?

Phase III REACH-2
ü No EMA approval
ü No BE reimbursement

Ramucirumab

Adapted from Marquardt J et al. Target Oncol 2019; 14:115–23, 1. Nexavar (sorafenib) Full Prescribing Information, 
Bayer HealthCare Pharmaceuticals, Whippany, NJ, 2015; 2. Stivarga (regorafenib) Full Prescribing Information, Bayer 
HealthCare Pharmaceuticals, Whippany, NJ, 2018; 3. Lenvima (lenvatinib) Full Prescribing Information. Eisai Inc., 
Woodcliff Lake, NJ, 2018;  4. https://www.medicines.org.uk/emc/product/4331/smpc (accessed November 2018); 5. Zhu 
AX, et al. Lancet Oncol 2019;doi.org/10.1016/S1470-2045(18)30937-9 

Stivarga®



Phase III REACH
Phase II KEYNOTE-224
FDA approval 11/2018

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement 

Phase III RESORCE
ü EMA approval 08/2017
ü Reimbursed BE 02/2018

Phase III REFLECT
ü EMA approval 08/2018
ü Reimbursed BE 09/2019

Phase III CM-59
Phase III SHARP
ü EMA approval 10/2007
ü Reimbursed BE 07/2008

Advanced HCC (BCLC C)

1st line

2nd line

Sorafenib

Regorafenib

Lenvatinib Nivolumab

Cabozantinib PembrolizumabRamucirumab

?

Phase III REACH-2
ü No EMA approval
ü No BE reimbursement

Ramucirumab

1. Bruix J et al. Lancet. 2017;389:56. 2. Abou-Alfa GK et al. N Engl J Med 2018;379:54. 3. Zhu AX et al. Lancet Oncol 2019;20:282

Sequencing options in advanced HCC: 2nd line

AFP ≥ 400
IV therapy

+3 months +2 months + 1,5 months



Patients who tolerate Sorafenib could potentially benefit from an average of 
26 month OS from the start of Sorafenib.



Sequencing options in advanced HCC: 2nd line

How to choose second line treatment?



Sequencing options in advanced HCC: 2nd line



Cancer therapy by inhibition of negative immune 
regulation (CTLA4, PD1)

90



91

Cytotoxic T lymfocyte associated Ag 4 
immune checkpoint =>

Dampener of T cell activation in ADP

Programmed cell death 1 protein and
ligand PD1 and PDL1  => regulates

inflammation in tissue/tumor









Sequencing options in advanced HCC: 
3rd line

Adapted from Marquardt J et al. Target Oncol 2019; 14:115–23

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement

Phase III REACH
Phase II KEYNOTE-224
FDA approval 11/2018

Phase III CELESTIAL
ü EMA approval 11/2018
ü NO BE reimbursement 

Phase III RESORCE
ü EMA approval 08/2017
ü Reimbursed BE 02/2018

Phase III REFLECT
ü EMA approval 08/2018
ü Reimbursed BE 09/2019

Phase III CM-59
Phase III SHARP
ü EMA approval 10/2007
ü Reimbursed BE 07/2008

Advanced HCC (BCLC C)

1st line

2nd line

3rd line

Sorafenib

Regorafenib

Cabozantinib

Lenvatinib Nivolumab

Cabozantinib PembrolizumabRamucirumab

?

Phase III REACH-2
ü No EMA approval
ü No BE reimbursement

Ramucirumab



TKIs

Resection, RFA, MWA,
TACE, TARE

CONCLUSIONS
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It is not as innocent as it seems







EASL guidelines

108European Association for the Study of the Liver. EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma. J Hepatol (2018), 
https://doi.org/10.1016/j.jhep.2018.03.019

















































































































































Hand-voet-syndroom: 
meest ernstig thv drukzones

• Hyperkeratotische gebieden
• Let op de zone met erytheem aan de rand van 

het letsel op de linker foto. 



Huiduitslag: symptomen
• Uitslag in het gezicht: 

schilfering rond de 
haargrens

• Maculopapulaire 
uitslag op het 
lichaam



Radiolabeled microspheres 
treatment 

Karen Geboes
October 2010



Radiolabeled microspheres 
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• Practical aspects

• Data on outcome

• Complications



radiolabeled microspheres

Microspheres : practical aspects

90 Yttrium
•Pure beta-emittor (Emax: 2.27 MeV, average 0.94 MeV)
•Maximum range in human tissue: 11mm, mean 2.5mm
•Half life: 64h

•glass microspheres
- Therasphere, Nordion, Canada
- No randomized data available
- Mainly applied for HCC

• resin microspheres (20-60 µm)
- SIRspheres, Sirtex, Australia
- Some randomized data available
- Mainly applied for mCRC and HCC



SIRspheres: 
• patient tailored activity can be taken from vials
• lower specific gravity for SIRspheres: 
• more homogeneous distribution of activity? 

Microspheres: practical aspects

1 treatment:                 5 GBq/2M spheres                2 GBq/50M spheres                   



Advantages:
<> External radiation: higher activity to tumor + 
surrounding parenchyma

limited exposure of other organs
<> RFA: targets tumor but not limited to tumor
§ minimally invasive: less stringent criteria compared to 
surgery
§ additional diagnostic information

Microspheres : practical aspects

Intra-arterial administration

Rationale:
liver’s double blood supply:
- Liver tumors > 3mm are vascularised mainly (80 – 100%) 
by the hepatic artery while normal tissue is fed by the portal 
vein 



Patient selection

– Karnofsky at least 70%
– No ascites
– Bilirubine < 2mg/dL (3 mg/dL if a single segment is treated)
– Child-Pugh not exceeding B7
– Liver dominant tumor burden
– (No radiation upper abdomen)

Microspheres: practical aspects



Procedure

1. Angiography of liver and IA injection of Tc-MAA as tracer to simulate the 
treatment

Check for excessive lung shunt
Check for tracer deposition GI tract, pancreas, falciform

2. Actual treatment with Yttrium-90 about 2 weeks later
3. Post therapy scan 

! 24h admission in hospital at each occasion (1 and 2: MAA, maybe even 
treatment of each lobe separately)

No (limited) specific radioprotective guidelines needed (in contrast to 131-I 
Lipiodol)

!  No general anaesthesia
Reimbursed

Microspheres: practical aspects



Procedure
1. Angiography of liver and IA injection of 99Tc-MAA as tracer to simulate the 

treatment
Check for excessive lung shunt
Check for tracer deposition GI tract, pancreas, falciform

Microspheres: practical aspects



2. BSA method
A(GBq)= (BSA-0,2)+relative liver involvement
activities between 1,3-2,5 GBq

3. Partition model
Mass liver, mass tumor, T/N, dose parenchym (40-70 Gy), LSF

Activity calculation for SIR-Spheres
1. Empirical

Microspheres: practical aspects

Standard dose ~ size of tumor in 
liver

BSA method ~ size of tumor in 
liver, but corrected for size of 
patient

Partition model ~ MAA activity: 
higher doses in tumor, lower in 
other tissues – correction for 
LFT



Microspheres: practical aspects

D (Gy) x M (kg) 

4
9
.
8 
x 
(
1
-
F
)

Activity calculation for Therasphere

A (GBq)= 

D: nominal target dose liver incl tumor (150 Gy)
M: patient specific liver mass, CT derived
49.8 Gy.Kg.GBq-1 equilibrium accumulated dose constant for 90Y
F: lung shunt



Recommendations for SIR-Spheres

Recommendations for Therasphere

Do not exceed 610 MBq to the lungs 
30 Gy single session or 50 Gy cumulative

Microspheres: practical aspects



Pure beta-emittor (Emax: 2.27 MeV, 
average 0.94 MeV)
Maximum range in human tissue: 11mm
Half life: 64h
plastic protection  material (no lead) -

bremsstrahlung

No photons in waste material
No isolation
24h in hospital because of angiography
No strict rules in contact at home

Procedure

2. Actual treatment with Yttrium-90 about 2 weeks later

Microspheres: practical aspects



Procedure

3. Post therapy scan

‘brehmsstrahlung scintigraphy’ within 24h to document extrahepatic spread of 
microspheres.  

Microspheres: practical aspects



Procedure

Response evaluation
- RECIST?
CT: decreased attenuation in affected areas ~ edema, congestion, 

microinfarction
Changes noted at 8 weeks, diminished at 16 weeks (≠ recurrence)
- PET?
Total SUV of axial slice or of individual lesions

- (diffusion-weighted) MRI?

Microspheres: practical aspects

How to distinguish necrosis/ fibrosis/ edema/ 
hemorrage < treatment and recurrence

No prospective data on PET response and 
outcome

Dynamic vascular assessment: necrosis, vascularity, 
volume, blood marker reduction and water 
diffusion 



Procedure

Response evaluation

Microspheres: practical aspects



Conclusions on practical aspects:
• Dose calculation is being optimised (120 Gy in 

tumor typically)
(also in treatment with chemotherapy: similar 

but slightly different regimens are used)
• Response evaluation is being optimised
(also in treatment with chemotherapy: response 

evaluation after bevacizumab treatment)

Microspheres: practical aspects



SIRT for liver metastases of CRC

Numerous prospective non-randomized studies 
in first-line, second-line or salvage therapy
with or without chemotherapy

response rates: 26 – 100%
median overall survival: 10.8 – 29.4 months

Microspheres in mCRC: results

Vente et al, Eur Radiol 2009
Sharma et al, JCO 2007
Lim et al, Intern Med J 2005
Lim et al, BMC Cancer 2005
Wong et al, J Nucl Med 2004



Multicentric, retrospective analysis in 208 chemorefractory CRC pts

Excluded: bili > 2mg/dL, ALT/AST> 5 x UNL, platelets < 60.000
Bilobar disease: half of these patients treated in 2 sessions
Toxicity:

– Fatigue and abdominal pain
– 5% rise in bili (grade 2 – 3)
– 5% ulceration

At 3 m 10% showed progression, rest SD or PR
Responders (CT/PET/CEA…) median survival 10.5 m vs 4.5 m for non-responders

Heterogeneous data – CT & RECIST probably suboptimal for response evaluation

Microspheres in mCRC: results

Kennedy et al, Int J Radiat Oncol Biol Phys 2006



Randomized trial IA floxuridine vs IA floxuridine plus SIR-Spheres
in 74 patients with bilobar CRC liver mets

• Floxuridine 12 days IA 
• SIR-Spheres single session mean 2.4 GBq
• >> chemo naive patients
• No added toxicity
• Significant difference in time to liver progression
• No statistical power to prove difference in survival

Gray et al. Ann Oncol 2001
Microspheres in mCRC: results

HAC + SIRS HAC

RR 44% 18% p=0.01

TTP 15.9m 9.7m p=0.04

mOS 17m 15.9m (HR 1.41 0.86 – 2.34)

No classical evaluation of response: 
tumour to liver-ratio



Phase II study: 21 chemo-naive pts: 5FU +/- 90Y-microspheres

5FU + spheres 5FU

RR 90.9% 0% P<0.001

TTP 18.6m 3.6m P<0.0005

OS 29.4m 14.1m HR 0.39 (0.14 – 1.13)

Van Hazel et al. J Surg Oncol 2004

Microspheres in mCRC: results



N=46
Chemorefractory CRC liver mets

Cross over possible

Microspheres in mCRC: results

5FU + spheres spheres

RR 38% 17%

TTP 5m 2.25m HR 0.51 (0.28 – 0.94)

OS 10.75m 8m HR 0.92 (0.47 – 1.78)Hendlisz et al, JCO 2010



SIRFLOX study

FIRST LINE in CRC liver mets:

Randomized FOLFOX vs FOLFOX plus single session SIR-Spheres

Protocol amendment: + avastin

Microspheres in mCRC: results



Multicentric European study with SIR-Spheres for HCC
Sangro et al. ILCA 2009

252 patients
Median survival

Child-Pugh A: 16,8 months
Child-Pugh B: 10,3 months
BCLC B: 20,8 months
No extrahep disease: 15,3 months

Hepatocellular Carcinoma

Microspheres in HCC: results



• Lewandowski et al. Am J Transplant. 2009

• “A comparative analysis of transarterial downstaging for hepatocellular 
carcinoma: chemoembolization versus radioembolization.”

• Cohort study comparing chemo-embolisation vs Yttrium-90 in 86 UNOS T3 HCC pts
- more downstagings achieved with Yttrium-90
- better survival
- pitfall:  different tumour biology?

Microspheres in HCC: results



• Salem R. Gastroenterology 2009
“Radioembolization for Hepatocellular Carcinoma Using Yttrium-90 Microspheres: 
A Comprehensive Report of Long-term Outcomes.”

• Single center prospective longitudinal study
• n= 291 HCC patients;  526 treatments
• Toxicity

Ø Fatigue 57%, pain 23%, nausea/vomiting 20%, bilirubine gr III/IV 19%
• Response

Ø WHO 42%, EASL 57%
• TTP 8 m
• Survival

Ø Child-Pugh A 17 m, Child-Pugh B 8 (B+PVT 6m)

Microspheres in HCC: results



Microspheres in NET: results

• Rhee et al: 42 pts
~ 90% PR or SD/6 months
• Kennedy et al: 148 pts with 185 procedures
SD 23%, PR 60%, CR 3%
• King et al: symptomatic responses in 18/33 pts 

at 3 months and 16/32 pts at 6 months
18% CR, 32% PR, mOS 29.4 ± 3.4 months



Microspheres in NET: results



Microspheres in other tumors: results

• Data in cholangiocarcinoma
• Data in breast cancer
• Data in melanoma
• Report in GIST



Microspheres in other tumors: results

Conclusions on possible treatment options:
• Valid option in mCRC in liver predominant 

disease after progression on conventional 
treatment

• Neo-adjuvant treatment in HCC 
(conversion therapy in mCRC? Sirflox)
• Local ablative therapy in non-operable HCC
• Symptomatic NET
(not considered for PRRT?)



Pitfall

Most large studies published by a few groups with a lot of expertise.
Low number of complications! 

Toxicity:
Fatigue (56-61%)
Anorexia
Nausea (21-23%)
Abdominal pain (25%)
Elevated liver function tests (10.2 – 17.5%)

Radiation pneumonitis
GI ulcerations (9-12%?)
REILD (radioembolisation induced liver disease)

Microspheres: complications

Postembolisation syndrome: corticosteroids?



Radiation pneumonitis

Microspheres: complications

Recommendations for Therasphere

Do not exceed 610 MBq to the lungs 
30 Gy single session or 50 Gy cumulative



GI ulcerations (9-12%?)

Microspheres: complications



GI ulcerations (9-12%?)

Microspheres: complications

South CD et al, World J Surg Oncol. 2008
Zimmerman L et al, Gastrointestinal Endoscopy 2008
Ogawa F et al, Archives of Pathology and Laboratory Medicine 2008

Mucosal ischemia due to mechanical occlusion of mucosal
arterioles or submucosal arteries
Radiation injury to the vessels
Radiation injury to the mucosa



GI ulcerations (9-12%?)

Microspheres: complications

-deliver high-energy, low-penetrating therapeutic doses of radiation 

-variant hepatic arterial anatomy, collateral vessels, and changes in 
flow dynamics during treatment can affect particle dispersion and lead 
to nontarget particle distribution and subsequent gastrointestinal 
morbidity. 

-awareness of these variances and techniques to prevent 
gastrointestinal tract microsphere delivery is essential in mitigating this 
serious complication.

- to increase the understanding of the role of various imaging and 
preventative techniques in minimizing this undesired effect.

Murthy R et al, J Vasc Interv Radiol 2007



REILD (radioembolisation induced liver disease) (4%?)

Radiation doses > 40 Gy
After 4 weeks – 4 months
Ascites/anicteric hepatomegaly/elevated liver enzymes

Veno-occlusive disease

Heavily pretreated patients 
(chemotherapy, radiation upper abdomen, volume reductive 

surgery)

Microspheres: complications



Conclusions on complications:
• Need for specialised centra
• Need for communication: between radiologists and 

oncologists, but also between centers
• Careful selection of patients: 
- Be aware of possible complications in heavily pretreated 

patients
- And thus as well in patients that are treated palliatively 

but with an expected long OS?
Don’t forget: complications for certain chemotherapies 

and also in surgery

Microspheres: complications



• Take home messages

- Very well controlled local treatment option for liver tumors
- Little randomized data
- Valid option in chemorefractory patients
- Randomised studies ongoing
- Dose calculation and response evaluation studied
- Complication rate may be underestimated – complications may be severe

– well trained staff is needed; communication is needed!


