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• SIRT-procedure

– Work-up

– Therapy

• Clinical data 

• Current place of SIRT in HCC treatment algorithm



Definition, rationale & physics

• Selective Internal (transarterial approach) Radiation 

Therapy (SIRT)

– Preferential (90%) hepatic arterial supply of HCC & liver 

metastases

– Residual ‘normal’ liver parenchyma : mostly (70-80%) 

supported by portal venous system



Rationale & physics

• Radio-active microspheres
– Small resin-based (29-35 micron) – glass-based (25 +/- 10 

micron) microspheres

– Y90 : active element
• Pure Beta-emitter (937 KeV)

• Decays to Zirconium-90

• Half-life: 64.2 h

• Average tissue penetration: 2.5 mm (maximum of 10 mm)

• < 3 GBq delivery in the liver (cave REILD)

– Average activity: 
• 40 Bq (resin) – 2500 Bq (glass)

• 40 – 80 million resin-microspheres >< 1 – 8 million glass-
microspheres



SIRT procedure : patient selection

• Clinical (ECOG)

• Biochemical multidisciplinary tumor board

• Imaging (CT – MR)

• Palliative versus curative intention



Biochemical considerations

• Liver function
• Total bilirubin < 1.5 mg/100ml (total liver infusion)

• Serum albumine > 3.0 g/dL

• AST, ALT, alkaline phosphatase : < 4 x upper limit of normal

• Renal function
• Creatinine < 1.5 X normal values

• creatinine clearance > 50 ml/min

• Hemostatic parameters
• Platelet count > 100.000/mm

• Cosimelli et al. Br J Cancer 2010









SIRT work-up (catheter-based)

• Vascular mapping

• Identification of HCC-lesions (cone-beam CT)

• Coil / plug embolization of non-hepatic vessels if needed

• Intra-arterial Tc-99-MAA injection

• Transfer to NucMed for SPECT-CT



Work-up: coil-embolization















Maleux et al. Cardiovasc Intervent Radiol 2022 in press



SIRT therapy



Clinical data

• Retro- & prospective studies

• RCT (Y90 vs Sorafenib)

– SARAH 

– SORAMIC

• Focal lesions vs multifocal (bilobar) disease

• Y90-radioembolization vs chemo-embolization



Time from Radioembolization (years)
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ENRY trial : multicentric, retrospective

All Patients 325 12.8 mo (10.9 – 15.7) 

1-year survival rate 52.8%
2-year survival rate 28.1%
3-year survival rate 15.9%

Sangro et al. J Hep 2011



Time from Radioembolization (years)
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N=325 N=116 N=38 N=13

p=0.006
Child-Pugh A 268 14.9 mo (11.9 – 17.1) 

Child-Pugh B 57 10.0 mo (6.1 – 13.8)

Parameter N Median Survival (95% CI)

Kaplan-Meier Survival of HCC Patients Treated with 
90Y Microspheres Stratified by Child-Pugh Class



Time from Radioembolization (years)
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p<0.001

1 Nodule 78 19.4 mo (12.5 – 25.0) 

2–5 Nodules 121 14.9 mo (11.9 – 20.1)

>5 Nodules 125 10.0 mo (7.7 – 11.4)

Parameter N Median Survival (95% CI)

Kaplan-Meier Survival of HCC Patients Treated with 
90Y Microspheres Stratified by Tumour Burden

p=0.265 1 Nodule vs. 2–5 Nodules 

p<0.001 1–5 Nodules vs. >5 Nodules 



Time from Radioembolization (years)
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p=0.001

Patent 249 15.3 mo (12.4 – 18.4) 

Branch PVO 44 10.7 mo (7.7 – 17.1)

Main PVO 32 9.7 mo (3.9 – 11.8)

Parameter N Median Survival (95% CI)

p=0.124 Patent vs. Branch PVO

p<0.001 Patent vs. Main PVO

p=0.003 Patent vs. Branch/Main PVO

p<0.001 Patent/Branch PVO vs. Main PVO

Kaplan-Meier Survival of HCC Patients Treated with 
90Y Microspheres Stratified by Portal Vein 

Involvement



Time from Radioembolization (years)
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N=325 N=116 N=38 N=13

p=0.001
No EHD 295 14.1 mo (11.7 – 16.8) 
EHD       30 7.4 mo (4.8 – 13.1)

Parameter N Median Survival (95% CI)

Kaplan-Meier Survival of HCC Patients Treated with 
90Y Microspheres Stratified by Extra-Hepatic Disease 

(EHD)



Salem et al. Hepatology 2018

Salem et al. Hepatology 2022 (LEGACY)



RCT : SARAH

Vilgrain et al. Lancet Oncol 2017









Salem, Gastroenterol 2016



Salem et al. Clin Gastroenterol Hepatol 2016



Dhondt et al. Radiology 2022



Conclusions : Radioembolization for HCC

• Safe & efficacious

• Unifocal > multifocal

• Unifocal = curative intent

• Multifocal = palliative & better toxicity profile & QoL (>< Sorafenib)

• Y90-radioembolization > chemo-embolization



Reig et al. J Hep 2022



Reig et al. J Hep 2022



• Thank you for your attention

• Geert.maleux@uzleuven.be


