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Disclosures

• Provide consulting services to ABK Biomedical Inc.



• Present interim dosimetry analysis from a prospective, multi-center study (Route90, 
NCT05953337) comparing the mean absorbed dose (Dmean) derived from nuclear medicine 
imaging (SPECT & PET) and CT imaging of patients undergoing 90Y-radioembolization (90Y-
RE) with radiopaque Eye90 microspheres.

Purpose



• Post-procedure PET and SPECT imaging 
can provide reasonably reliable estimates 
of the mean absorbed dose.

• Limitations
• Low branching ratio for positron emission (PET)

• Continuous Bremsstrahlung spectrum (SPECT)

• Poor spatial resolution (PET & SPECT)

• Respiratory motion artifacts (PET & SPECT)

Justification



Methods
• 27 patients were treated for unresectable HCC using 90Y-RE with Eye90 microspheres. 

• Post-treatment, patients were imaged with CT and NM (SPECT [n=9], PET [n=18]) to measure the absorbed dose to 
the tumor (T) and perfused liver volume (PV).

• Contours were drawn using image intensity thresholding for NM-based dosimetry and using contrast enhanced CT for 
CT-based dosimetry.

• Using MIM Software, Dmean was calculated using voxel S-values (VSV) for PET and the local deposition method (LDM) 
for SPECT.1 

• Using a customized workflow in MIM for CT-based dosimetry, Dmean was calculated through calibration phantom analysis 
and convolution with a 90Y dose voxel kernel.2 

• Dmean from NM and CT was compared to a MIRD-based estimate considered our ground truth.



Methods

m = slope



Methods

• Dmean was analyzed using linear regression and Bland-
Altman analysis. 

• Correlation coefficients (R2) 

• Percent difference (bias) ± standard error

• 95% limits of agreement (precision)



Results

• In NM, the correlation was weak (R=0.08, p<0.001) with a bias and precision of 74 ± 17% 
and 87%, respectively. 

(n=28)
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Results

• Removing the outlier, the correlation improves (R=0.56, p<0.001) with a bias and precision of 
70 ± 16% and 78%, respectively. 

(n=27)

Perfused Volume



Results

• There is a very strong correlation between CT- and MIRD-based Dmean to PV (R2 =0.96, 
p<0.001). The bias and precision were 44 ± 13% and 65%, respectively. 

(n=28)

Perfused Volume



Results
(n=27) (n=28)

• When comparing Dmean directly between CT and NM, there was a moderate correlation 
between PV (R2 =0.57, p<0.001) and T (R2 =0.65, p<0.001). 

Perfused Volume Tumor



SPECT-based DosimetryCT-based DosimetryPost-treatment CT

Patient 1
Results

Dmean to T1 = 444 Gy
Dmean to T2 = 203 Gy

Dmean to T1 = 1,560 Gy
Dmean to T2 = 198 Gy

T1

T2



PET-based DosimetryCT-based DosimetryPost-treatment CT

Dmean to T = 1,204 GyDmean to T = 1,219 Gy

Results
Patient 2



Results

Baseline CT
Post-procedure

CT
CT-based dose 

distribution
Post-procedure
MRI (6 months)

Explant pathology 
(12 months)

PET-based dose 
distribution



Discussion

• The benefits of a CT-based approach to post-treatment 
dosimetry in 90Y-RE may include:

1. improved visualization of the dose distribution

2. reduced partial volume effects

3. improved representation of dose heterogeneity

4. mitigation of respiratory motion effects



Conclusion

• For PV, CT-based dosimetry revealed that Dmean maintained 
a significantly stronger correlation with the MIRD-based 
Dmean, relative to NM. 

• CT-based dosimetry also had a reduced bias and improved 
precision relative to NM-based dosimetry.



Future Work

• Revaluate dosimetry using consistent VOIs 
between CT and NM.

• Address partial volume effects to further improve 
CT-based dosimetry.

• Explore correlation between follow-up/explant 
analysis and absorbed dose.

• Investigate the potential of photon counting CT 
in Eye90 quantification.

Photon Counting CT 



Questions?
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