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. Introduction

Y-90 radioembolization is a targeted liver
therapy for liver tumors, most often, in
hepatocellular carcinoma (HCC) patients
who are not surgical resection
candidates or as a bridge to
transplantation.

. Rationale

Conventionally, Y-90 dose prediction for
glass microsphere administration is
obtained using a medical internal
radiation dose (MIRD) activity model -

a volumetric calculation that uses a
known relationship of Y-90 dose to the
mass of treated liver. This model is widely
adopted and has a documented safety
profile. However, it is not tumor-specific
and assumes a uniform distribution of
dose activity within the liver. Refined dose
prediction can be made using a
multicompartment partition model
utilizing differential particle distribution
within tumor and non-tumor liver on Tc-
99m MAA SPECT. Aside from being time-
intensive and technically-demanding, this
method assumes that MAA and Y-90
spheres behave similarly, and inherent
errors in calculation can occur secondary
to factors such as variable MAA particle
size and labeling instability.
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. Methodology

This is a proof-of-concept study to
evaluate Y-90 dose prediction based on
differential enhancement. We developed a
model utilizing the flow of intra-arterial
contrast based on differential Hounsfield
units from C-arm CT during mapping to
estimate dose. Patients receive the
current standard of care with MAA
mapping, SPECT-CT, and conventional-
dose calculation. A PET-CT is performed
after Y-90 therapy to quantify dose
delivered.
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. Conclusion

We believe that though Tc-99m MAA may
be used to estimate radioembolization
dose, it is an imperfect and complex
method. In our study, we attempt to
improve and simplify dose prediction
utilizing differential enhancement on C-
arm CT, then applying high-resolution
imaging of PET-CT to define the
relationship between enhancement and
received dose.

. References

* Toskich, Beau Bosko, and David M. Liu. “Y90
Radioembolization Dosimetry: Concepts for the
Interventional Radiologist.” Techniques in Vascular

and Interventional Radiology, vol. 22, no. 2, 2019,
pp. 100-111., doi:10.1053/j.tvir.2019.02.011.

« Uliel, L., et al. “From the Angio Suite to the Camera:
Vascular Mapping and 99mTc-MAA Hepatic
Perfusion Imaging Before Liver Radioembolization--
A Comprehensive Pictorial Review.” Journal of
Nuclear Medicine, vol. 53, no. 11, 2012, pp. 1736-
1747., doi:10.2967 /jnumed.112.105361.

. Acknowledgements

This project would not have been possible without the

2020-03-13 - LDM Dose [Converted by.. Enforce same line styles foreac... TCP Calc Save to CSV...

1 95.00 (%) 2054.26 (Gy)
90.00 (%) 1946.14 (Gy)

support of Drs. Gutjahr and Elman.

Name Volume MaxDose Min Dose MeanDose SD
80.00 (%) 1729.91 (Gy) © Segment 5 perfusion 9851 216238 0.13 206.00 323.48
65.00 (%) 1405.55 (Gy)
50.00 (%) 1081.19 (Gy)
20.00 (%) 432.48 (Gy)

Special thanks to the sections of Interventional
Radiology, Nuclear Medicine and Medical Physics at
the University of New Mexico for the case, theory and
corresponding images.

Doses

2020-03-13 Converted by SurePlan (Method...
@ 216238 Gy (Auto)

biw & @© Q %

105
1

a5

an

80

70

65

o 060

LDM Dose '; 55

S s0

® 4

4

Show All  Hide All

Figure 1. MR T1 post contrast sequence of HCC
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Figure 2. IR Hepatic Angiogram of HCC Figure 4. NM Y-90 PET of HCC
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Figure 3. C-arm CT of HCC with Dosimetry
segmentation

Figure 5. Dosimetry prediction calculation with
Dose Volume Histogram
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