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As a form of brachytherapy, yttrium-90 radioembolization (Y90-RE), also known as selective internal radiation therapy (SIRT) or trans-arterial radioembolization (TARE), exerts its locoregional tumoricidal effects by its near-pure emission of beta-particles from the radioactive decay of yttrium-90 ([Table 1]). Since its early therapeutic use for the palliative treatment of patients with advanced unresectable hepatocellular carcinoma (HCC), there has been recognition that the tumor response to Y90-RE will be dependent on the relationship between the delivered activity and dose administered. This appreciation for the importance of dosimetry also stemmed from the recognition that liver toxicity can occur due to delivering “too much dose”—specifically, the recognition of radiation-induced liver disease (RILD).[1]
      

        
[bookmark: TB001534-1]

Table 1 
            [bookmark: N10CB0]

Properties of yttrium-90 nuclear decay—reference table for common properties of yttrium-90 nuclear decay and the effects within surrounding soft tissues

          

	
Primary nuclear decay type

	
Beta minus (β− ) decay


	
β− Particle energy

	
0.9267 MeV (average); 2.28 MeV (maximum)


	
β− Soft tissue penetration distance

	
2.5 mm (average); 11.0 mm (maximum)


	
Radiation produced

	
Bremsstrahlung; Cherenkov; annihilation


	
Decay by-product

	
Zirconium-90 (biologically inert)


	
Half-life

	
64.04 h; 2.67 d


	
β− Soft tissue penetration distance

	
2.5 mm (average); 11.0 mm (maximum)


	
Primary method of efficacy

	
Radiation-induced DNA damage




          
[bookmark: FN001534-1]
              
Abbreviation: MeV, megaelectron volts.

            


[bookmark: FN001534-2]
              
Note: Of note, while beta-decay is the predominant decay for yttrium-90, every 32 per million decays result in an internal pair production (gamma decay) that produces annihilation radiation that can be imaged using conventional PET/CT or PET/MRI systems.[46]
              

            


        


        
      
Throughout the years, the need for accurate dosimetric analysis prior to dose delivery has been demonstrated to improve outcomes.[2] With this endeavor in mind, there have been many rapid developments within the Y90 dosimetry space. This amount of rapidly developing information has left the potential new Y90-RE user with a great deal of information to digest as they learn to “how much dose to give” and how to efficiently do so. As such, the aim of this article is to provide a central and easy-to-digest source of information for Y90-RE dosimetry. Tips and considerations, with the author's opinion whenever data are lacking, will be shared as it pertains to Y90-RE of HCC—which currently has the most published data.
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