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Interventional oncology (IO)

• Rapidly growing subspeciality –

radiology/oncology/minimally invasive surgery

• Potentially curative image guided treatment, complex 

multidisciplinary care

• Aims to develop disease modifying treatment options 

beyond conventional surgical and oncological therapies

• Evidence dominated by single arm studies, not sufficient 

to change clinical practice uniformly across health care 

systems

• Limited data on cost effectiveness and PROMS
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Interventional oncology (IO)

• IR techniques used in diagnosis, treatment or palliation 

of patients with cancer

• Examples of disease modifying procedures:

- image guided ablation

- image guided brachytherapy

- bland/chemo embolisation

- isolated perfusion chemotherapy

- selective internal radiation therapy

(SIRT)
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Liver disease

• Liver metastases are the commonest form of malignant 

liver disease

• Associated with poor prognosis

• Most frequently from primary colorectal cancer (20%)

• Primary liver tumours eg. HCC, cholangioCa less 

common in Europe

• Surgical resection is treatment of choice, 5 yr OS – 50%

• Only 20% of patients with liver metastases are 

candidates for surgical resection
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Liver disease

• For unresectable disease, non-surgical approaches 

include systemic chemotherapy

• Chemotherapy has proven survival benefits

• Chemotherapy associated with toxicity, short duration 

and poor response rates, with poor clinical outcomes

• More effective non-surgical liver directed therapeutic 

strategies required

• Local vs systemic therapy should improve efficacy and 

reduce systemic toxicity

• Liver directed therapies include RFA, TAE, TACE, SABR 

and SIRT/TARE
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Selective internal radiation therapy 

(SIRT)

• For primary liver malignancy (mainly HCC) and liver 

metastases (mainly CRC)

• Other malignancies include cholangiocarcinoma, breast 

and NET metastases

• Not yet included in liver management guidelines as RCT 

outcomes awaited

• EASL guidelines recommend:

- TACE for intermediate stage HCC

- Sorafenib for advanced stage HCC
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Concept of SIRT

• Also known as radioembolization (TARE), hepatic artery 

brachytherapy

• Delivery of radioactive substance into tumour vascular 

supply (common/left/right hepatic artery) via intra-arterial 

catheter

• Liver tumours derive >80% blood supply from hepatic 

artery

• Selectively deliver very high radiation doses to liver 

tumours, whilst minimising radiation dose to normal liver 

parenchyma

• Achieves tumouricidal doses of radiation (>100 Gy)
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Overview of SIRT Technique
• 2 stage process

• Work-up procedure:

- Transfemoral angiogram to access hepatic 

arterial vasculature and identify tumour feeding 

vessels

- Prophylactic occlusion of extra-hepatic 

vessels eg GDA, right gastric etc.

- 99mTc-MAA administration + gamma camera 

SPECT +/- CT to assess lung shunt, hepatic & 

extra-hepatic uptake

•Treatment procedure 1-3 weeks later:

- Reassessment of vascular anatomy

- Delivery of 90Y-microspheres treatment

- Planar +/- SPECT CT images to confirm 

adequacy of treatment
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Angiography

Pre SIRT Post SIRT
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99mTc-MAA study and lung shunt 

calculation
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99mTc-MAA study extra-hepatic uptake
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SIRT delivery techniques
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Theraspheres SIR-spheres

Flushing agent Saline 5% dextrose

Flushing technique 2 x 20 ml flush Sandwich technique

Imaging No fluoroscopy Intermittent 

fluoroscopy

Dose vials Patient specific Decanted from 

standard 3GBq activity

Radiopharmacy input Not required Dispensing

Treatment plan Fixed treatment Administration

flexibility
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SIRT delivery systems

Theraspheres SIR-spheres
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Post SIRT Bremsstrahlung imaging
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Necrotic/fibrotic Tumor

Normal liver

Microspheres
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CT liver

Pre SIRT Post SIRT



SIRT in metastatic colorectal cancer

First line setting

- Improved OS 

- HR 0.33

- P <0.05

Chemorefractory setting

- Improved TTP

- HR 0.38

- P <0.05

ENETS Centre of Excellence



ENETS Centre of Excellence

ESMO Guidelines 2016
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SIRT in HCC

Retrospective series

PVT

Resin microspheres

SIRT or sorafenib

OS: 8.8 vs. 5.4 mo, p=0.047

Non randomised study

Comparison with TACE

n = 245

Glass microspheres

Earlier stage disease                                                                                                        

(>80% BCLC A/B)

TTP 13.3 vs. 8.4 mo p=0.46

No difference in OS
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Other studies

• EPOCH – Phase III trial evaluating 2nd line Theraspheres 

treatment in patients with CRC liver metastases who 

failed 1st line chemotherapy

• SIRCCA – Phase II trial evaluating SIRTEX + standard 

chemo (CIS-GEM) vs chemo as 1st line treatment in 

unresectable intrahepatic cholangiocarcinoma
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• SIRT service 
introduced in Jan 
2009

- 90Yttrium-resin-
microspheres 
(SIRTEX) since Jan 
2009

- 90Yttrium-glass-
microspheres 
(Theraspheres) since 
July 2015

- 1 of 10 SIRT 
centres in England 
since 2013

SIRT at UHS Nuclear Medicine Department
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Conclusions

• SIRT is used for primary and secondary liver cancers

• Most patients with liver metastases are unsuitable for 

liver resection

• Multidisciplinary treatment involving NM, IR & oncology

• Targeted intra-arterial delivery of radioactive (usually 
90Y) labelled microspheres to the liver

• Two part procedure is reasonably well tolerated with 

minimal side effects

• Established clinical benefit

• Growing evidence about safety and efficacy in 

chemorefractory patients
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