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ARTERY-SPECIFIC SPECT/CT COMPARTMENTAL PERSONALIZED PREDICTIVE MIRD MACRODOSIMETRY
Total Mass of Targeted, Implanted, Non-Tumorous Liver
Total Mass of Targeted, Implanted Tumaor
Total Mass of Targeted, Implanted (Mon-Tumorous Liver + Tumar)
Mean Liver-to-Lung Shunt Percentage
Total Lung Mass (Assumed Standard Man)
Predicted Mean Radiation Dose to Lungs b4

PLAMNING TARGET VOLUME 1 (TRI-COMPARTMENTAL MIRD) Left Hepatic
Desired Mean Radiation Dose to Implanted, Mon-Tumorous Liver 270
Predicted Mean Radiation Dose to Implanted Tumor 1229

PLAMMING TARGET VOLUME 2 (TRI-COMPARTMENTAL MIRD) Right Hepatic
Desired Mean Radiation Dose to Implanted, Mon-Tumorous Liver 19.0
Fredicted Mean Fadiation Dose to Implanted Tumaor 124.3

PLANNING TARGET VOLUME 3 (TRI-COMPARTMENTAL MIRD) Mot T argeted
Desired Mean Radiation Dose to Implanted. Mon-Tumorous Liver 0.0
Predicted Mean Radiation Dose to Implanted Tumor 0.0

Total Desired Yttrium-90 Activity by Predictive MIRD Macrod osimetry 237




ARTERY-SPECIFIC SPECT/CT TRI.COMPARTMENTAL PREDICTIVE MIRD MACRODOSIMETRY

PLANMNING TARGET VOLUME 1 (TRI-COMPARTMENTAL MIRD) Left Hepatic Artery
Mass of Targeted, Implanted, Non-Tumorous Liver 753 gm
Mass of Targeted, Implanted T umor 174 gm
Mean Tumor-to-Mormal Liver Ratio by Mean SPECT/CT Count Density 4.55
Desired Mean Radiation Dose to Implanted, Non-Tumorous Liver Gy
Predicted Mean Radiation Dose to Implanted Tumaor Gy
Fredicted Mean Radiation Dose to Lungs Gy
Desired Artery-Specific Yttrium-30 Activity GBq

PLANMING TARGET VOLUME 2 {(TRI-COMPARTMENTAL MIRD) Right He patic Artery
Mass of Targeted, Implanted, Mon-Tumorous Liver 933 gm
Mass of Targeted, Implanted T umor 414 gim

Mean Tumor-to-Mormal Liver Ratio by Mean SPECT/CT Count Density
Desired Mean Radiation Dose to Implanted, Non-Tumorous Liver
Predicted Mean Radiation Dose to Implanted Tumor
Predicted Mean Radiation Dose to Lungs
Desired Arteny-Specific Yttrium-90 Activity

PLANMING TARGET VOLUME 3 (TRI-COMPARTMENTAL MIRD)
Mass of Targeted, Implanted. Non-Tumorous Liver
Mass of Targeted, Implanted T umor
Mean Tumor-to-Mormal Liver Ratio by Mean SPECT/CT Count Density
Desired Mean Radiation Dose to Implanted, Non-Tumorous Liver
Predicted Mean Radiation Dose to implanted Tumor
Fredicted Mean Radiation Dlose to Lungs
Desired Artery-Specific Yttrium-90 Activity




ARTERY-SPECIFIC SPECT/CT COUNTS & VOLUME 5-OF-INTERE ST (VOI

ARTERIAL TERRITORY SUPPLIED BY: Left Hepatic Artery
(i.e. PLANNING TARGET VOLUME 1) [Te Ateryl)

Perfused Territery { Liver + Tumor ) SPECT/CT Counts 4 628 945 counts
Perfused Territory { Liver + Tumor ) SPECT/CT VOI 897.069.6 mm3

Tumaor 1 ( Implanted + Necrotic) SPFECT/CT Counts 2361705 counts
Tumor 1 ( Implanted + Mecrotic) SPFECT/CT VOI a7 097 .2 mm.3

Tumaor 2 ( Implanted + Necrotic) SPECT/CT Counts counts
Tumor 2 ( Implanted + Necrotic) SPECT/CT VOI mma3

Tumor 3 { Implanted + Mecrotic) SPECT/CT Counts counts
Tumor 3 { Implanted + Necrotic) SPECT/CT VOI mim23

Tumaor 4 ( Implanted + Necrotic) SPECT/CT Counts counts
Tumar 4 { Implanted + Mecrotic) SFECT/CT VOI mm3

Tumaor & ( Implanted + Necrotic) SPECT/CT Counts counts
Tumor 5 ( Implanted + Necrotic) SPECT/CT VOI mm23




ARTERY-S5PECIFIC SPECTICT MEAN TUMOR-TO-NORMAL LIVER RATIO CALCULATION

ARTERIAL TERRITORY SUPPLIED BY:
(i.e. PLANNING TARGET VOLUME 1)

Sum of { Implanted + Mecrotic ) Tumor SPECT/CT Counts
Sum of { Implanted + Mecrotic ) Tumor SPECT/CT VO

Sum of Mon-Implanted, Mon-Tumorous Liver SPECT/CT Counts
Sum of Non-Implanted, Non-Tumorous Liver SPECT/CT VOI

Sum of Mecrotic Tumor SPECT/CT Counts
Sum of Mecrotic Tumor SPECTICT VO

Met Implanted, Mon-Tumerous Liver SPECT/CT Counts
Met Implanted, Mon-Tumorous Liver SPECT/CT VOI
Net implanted. Non-Tumorous Liver Mass

Met Implanted Tumor SPECT/CT Counts
Met Implanted Tumor SPECT/CT VO

Net Implanted Tumor Mass

Implanted, Mon-Tumorous Liver Mean SPECT/CT Count Density
Implanted, Tumeor Mean SPECT/CT Count Density

Antery-Specific Mean Tumor-to-Normal Liver Ratio
by Mean SPECT/CT Count Density, specific to terntory supplied by

Left Hepatic Artery
(ie. Arteryl)

counts
mm3

counts
mm3

counpts
mma

counts
mim3
gim
counts
mma3

gim

i g counts/

14.13 Counts

Left Hepatic Artery




ARTERY-SPECIFIC SPECT/ICT COUNTS & VOLUMES-OF-INTEREST FOR TRI-COMPARTMENTAL MIRD

ARTERIAL TERRITORY SUPPLIED BY: Right Hepatic Artery
( i.e. PLANNING TARGET VOLUME 2)

Perfused Terrtory { Liver + Tumor ) SPECT/CT Counts counts
Perfused Terntory ( Liver + Tumor ) SPECT/CT VO mim3

Tumor 1 ( Implanted + Necrotic) SPECT/CT Counts counts
Tumaor 1 { tmplanted + Necrotic) SPECT/CT VOI 3 mma3

Tumor 2 { Implanted + Necrotic) SPECT/CT Counts counts
Tumor 2 { Implanted + Necrotic) SPECT/CT VOI mm3

Tumior 3 { Implanted + Mecrotic) SPECT/CT Counts counts
Tumor 3 { Implanted + Necrotic) SPECT/CT VOI mm3

Tumor 4 { Implanted + Mecrotic) SPECT/CT Counts counts
Tumaor 4 { Implanted + Necrotic) SPECT/CT VOI mima3

Mecrotic Tumor 1 SPECT/CT Counts 84193 counts
MNecrotic Tumor T SPECTICT VO 53308 2 3

Mecrotic Tumor 2 SPECTCT Counts counts
Mecrotic Tumor 2 SPECTICT VO mm3




ARTERY-SPECIFIC SPECT/CT MEAN TUMOR-TO-NORMAL LIVER RATIO CALCULATION

ARTERIAL TERRITORY SUPPLIED BY:
(e PLANMNING TARGET VOLUME 2)

Sum of { Implanted + Mecrotic } Tumor SPECT/CT Counts
Sum of { Implanted + Mecrotic } Tumor SPECT/CT VO

Sum of Non-Implanted, Mon-Tumeorous Liver SPECT/CT Counts
Sum of Non-Implanted, Mon-Tumerous Liver SPECT/CT VO

Sum of Mecrotic Tumeor SPECT/CT Counts
Sum of Mecrotic Tuwmor SPECT/CT VOI

Met implanted, Mon-Tumorous Liver SPECT/CT Counts
Met Implanted, Mon-Tumorous Liver SPECT/CT VO
Net Impianted, Non-Tumorous Liver Mass

Met Implanted Tumor SPECT/CT Counts
Met Implanted Tumor SPECT/CT VOI
Net Implanted Tumor Mass

Implanted, Non-Tumorous Liver Mean SPECT/CT Count Density
Implanted Tumor Mean SPECT/CT Count Density

Artery-Specific Mean Tumor-to-Normal Liver Ratio

by Mean SPECT/CT Count Density, specific to territory supplied by

64,193

63,3082

641.763
854,391.9

Right He patic

Artery

counts
mim3

counts
M3

counts
mma

counts
mimn3
gm

counts

mima3

gm
counts'mm3

counts’mma3

Arteny




Kao et al. State-of-the-art yttrium-90 selective internal radiation
therapy: Technical aspects of artery-specific SPECT/CT partition
model dosimetry. J Nucl Med. 2011; 52 (Supplement 1):1084.

m www.facebook.com/radioembolization

SNM 2011 poster exhibit, dosimetric worksheet
and more worked examples are available for download at:
www.sgh.com.sg/Clinical-Departments-Centers/Nuclear-Medicine-PET

I3 2nganan © Department of Nuclear Medicine and PET
:_=l':ll

=eneral Hospital

. S —— Dr Yung H Kao, Email: yung.h.kao@gmail.com




