


Indications
e Treatment of Primary Liver Cancer
o Hepatocellular Cancer (HCC) [11]

*Note: Glass microspheres has recently been approved by FDA for treatment of HCC. It was previously used just
as a Humanitarian Device, which limited use to HCC.

Intrahepatic Cholangiocarcinoma (ICC) [12-16]

o Primary Hepatic Sarcoma [17]
e Treatment of Secondary Liver Cancer [18]

o Colorectal Cancer Metastases

**Note: Resin microspheres have been approved for treatment of unresectable metastatic liver tumors from
primary colorectal cancer with adjuvant intra-hepatic artery chemotherapy (IHAC) of FUDR (Floxuridine).

Neuroendocrine Tumors (NET)
Pancreatic Cancer Metastases [19,20]
Breast Cancer Metastases [21-24]
Cervical Cancer Metastases [25]

Lung Cancer Metastases [26,27]
e Extrahepatic Cancers

o Lung Malignancies [28]
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Contraindications

Resin Microspheres

. Ascites or clinical liver failure

» Markedly abnormal synthetic and excretory liver function tests (LFT's), such as total
bilirubin > 2.0 mg/dI. or albumin < 3.0 g/dI.

« > 20% lung shunting of thc hepatic artery blood flow, or > 30 Gy radiation absorbed dosc
to the lungs, as estimated by the Tc99m-MAA scan

. Pre-assessment angiogram that demonstrates abnormal vascular anatomy that would result
1n significant reflux of hepatic arterial blood to the stomach. pancreas. or bowel

. Disseminated extra-hepatic malignant disease

. Treatment with capecitabine within the two months prior, or will be treated with
capecitabine at any time following microsphere therapy

Glass Microspheres
» Tc99m-MAA hepatic arterial perfusion scintigraphy shows any deposition to the
gastrointestinal tract that may not be corrected by angiographic technique(s)

« Shunting of blood that could result in delivery of greater than 16.5mCi of Yttrium-90 to
the lungs: Radiation pneumonitis has been seen in patients receiving doses to the lungs
greater than 30 Gy in a single treatment

. Patients in whom hepatic artery catheterization is contraindicated; such as patients with
vascular abnormalities or bleeding diathesis

« Severe liver dyslunction or pulimonary insufliciency
. Complete occlusion of the main portal vein

+High Risk Factors that require pre-treatment consideration:

. Infiltrative tumor type

« Bulky disease >70% of target liver volume. or tumor nodules too numerous to count
« AST or ALT > 5 timcs upper limits of normal

. Bilirubin > 2mg/dL

» Tumor volume >50% combined with albumin <3g/dL



Material Resin Glass

Brand name SIR-Spheres TheraSphere

Isotope is Attached to the surface Incorporated into glass matrix
Average size (Hm) 32.5 25

Specific gravity (g/ml) 1.6 3.6

Activity per sphere (Bq) 50 2500

Activity per commercially available vial (GBq) 3 (can be divided) 3,5,7,10,15, 20

Activity calculation Compartmental MIRD macrodosimetry  Non-compartmental MIRD

or empirical formula based on liver
volume and tumor volume

Estimated dose to central vein area (Gy) in Montecarlo 59
simulation®

macrodosimetry

58

MIRD, Medical Intemal Radiation Dose Committee. * From Gulec et al. [42].






POTENTIAL SIDE EFFECTS

GASTROINTESTINAL
-NAUSEA

-EMESIS

-PAIN

-ULCER

CONSTITUTIONAL
-WEIGHT LOSS
-FATIGUE

-FEVER

LIVER FUNCTION

-BILIRUBIN

-ALKALINE PHOSPHATASE
-ALANINE AMINOTRANSFERASE
-ASPARTATE AMINOTRANSFERASE
-AMMONIA




Fig 4. 71 year old male with history of cirrhosis with abdominal pain and fever undergoes contrast enhanced CT imaging. There is a 1.7 x
2.1 x 1.8 cm hypervascular enhancing mass at the periphery of the right hepatic lobe that was biopsy proven hepatocellular carcinoma

Fig 5. He was discussed at Liver Tumor Board then referred for Y90 Glass Microsphere therapy. Nuclear Medicine MAA Shunt Study A) Planar
and B) SPECT-CT images demonstrates expected right hepatic lobe deposition of radioactive particles with a Lung Shunt Fraction of 7.6%.
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Fig 6. Nuclear Medicine Radioembolization with Y90 Glass Microspheres posttherapy PET imaging demonstrates expected particle
deposition in the right hepatic lobe. The calculated dose to the liver is 148.4 Gy and the dose to the lungs is 2.1 Gy.

Fig 8. 71 yo male with abdominal pain has large hypodense lesion in the left hepatic lobe on contrast enhanced CT (arrow) compatible
with cholangiocarcinoma.

Fig 9. Subsequent FDG PET/CT imaging demonstrates diffusely increased tracer accumulation in the left hepatic lobe with more focal
areas centrally with maximum standardized uptake value of 6.4.



Fig 10. The patient was referred for Y90 Resin Microsphere Therapy. Nuclear Medicine MAA Shunt Study demonstrates expected left
hepatic lobe deposition of radioactive particles with a Lung Shunt Fraction of 18.1%.

Fig 11. Nuclear Medicine Radioembolization with Y90 Resin Microspheres posttherapy PET imaging demonstrates expected particle
deposition in the left hepatic lobe. The calculated dose to liver was 129.2 Gy and dose to the lungs was 14.2 Gy.






