
Poster Print Size:
This poster template is 36” high by 
48” wide. It can be used to print a 
Tri-Fold poster with 12” wings.

Placeholders:
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change the 
layout to suit your needs. Always 
check with your conference 
organizer for specific requirements.

Image Quality:
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 8“-
10” wide on your printed poster.

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size.

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing.

[This sidebar area does not print.]

Change Color Theme:
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint.

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list.

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives.

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster 
print. Every order receives a free 
design review and we can deliver as 
fast as next business day within the 
US and Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped Microsoft® 
design the PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

[This sidebar area does not print.]

Folds here Folds here

Folds here Folds here

• Yttrium-90 transarterial radioembolization (Y90 TARE) is a 
form of locoregional therapy for hepatocellular carcinoma 
(HCC)1. However, treatment success depends on achieving 
optimal radiation dose distribution within the tumor2.

• Unequal microsphere distribution can lead to cold spots in 
a large, heterogeneous tumor, while high microsphere 
density can cause embolic effects and reduce radiation 
efficacy3. 

• Optimizing tumor microsphere density has thus been 
hypothesized as a key metric of Y90 success.3

• Tumor-to-normal ratio (TNR) derived from pretreatment 
Tc-99m MAA SPECT/CT is widely used as a surrogate 
marker of perfusion in yttrium-90 (⁹⁰Y) radioembolization 
for patients with hepatocellular carcinoma (HCC)4. 
However, the ability of pretreatment TNR to predict voxel-
wise absorbed dose distribution following Y90 TARE 
remains unclear. 

Introduction

Objective

Methods and Materials • Substantial interpatient variability was observed in both 
pretreatment TNR and post-treatment voxel-wise 
dosimetry. Heterogeneity indices ranged from 1.5 to 19.2, 
demonstrating wide variation in intratumoral dose 
distribution despite targeted delivery. 

• A trend toward greater dose uniformity was observed in 
tumors with higher pretreatment TNR, suggesting that 
increased tumor perfusion may facilitate more 
homogeneous microsphere deposition. 

• However, no strong association was identified between 
TNR and intratumoral dose heterogeneity (R² = 0.07), 
indicating that TNR alone may not fully capture voxel-level 
absorbed dose patterns in HCC tumors.

Results

• This exploratory study demonstrates the feasibility of 
DVH-based voxel dosimetry to quantify intratumoral dose 
heterogeneity following ⁹⁰Y glass microsphere 
radioembolization in HCC patients. 

• Higher pretreatment Tc-99m MAA SPECT/CT-derived TNR 
showed a trend toward more homogeneous dose 
distribution, suggesting that tumor perfusion may 
influence microsphere deposition and dose coverage.

• However, the weak association between TNR and post-
treatment dose heterogeneity indicates that TNR alone 
may not fully capture voxel-level absorbed dose patterns 
within heterogeneous tumors. 

• This study is limited by a small cohort size. Additionally, 
voxel-wise dosimetry is affected by registration 
uncertainty due to differences in spatial resolution 
between SPECT/CT and MRI-derived tumor contours.

Figure 2. Pretreatment Tc-99m MAA SPECT/CT and contrast-enhanced MRI (CE-MRI) were used for liver/tumor segmentation and TNR 
calculation. Liver contours were automatically generated and tumor contours were manually segmented and co-registered with Tc-99m 
MAA as well as post-treatment Y-90 imaging. Voxel-based dosimetry was performed using post-treatment Y-90 SPECT/CT, with tumor dose-
volume histograms (DVHs) generated to extract D5, D95, and the homogeneity index (D5/D95). Associations between pretreatment TNR 
and post-treatment dose heterogeneity were evaluated using nonparametric correlation analysis.
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The objective of this study was to quantify post-treatment 
voxel-wise dose homogeneity following Y90 microsphere 
radioembolization and assess its association with 
pretreatment Tc-99m MAA SPECT/CT-derived TNR as well as 
to evaluate the utility of pretreatment TNR to reflect 
intratumoral dose distribution.

SPECT/CT and CE-MRI Image Acquisition
1. Imaging data from 21 patients treated with initial lobar radioembolization from 2018-2022 
using Y90 glass microspheres were included. All patients underwent single-photon emission 
computed tomography/computed tomography (SPECT/CT) and most also had contrast-
enhanced magnetic resonance imaging (CE-MRI) available within 3 months prior to treatment. 
Liver contours and tumor-to-normal ratios (TNR) were derived from SPECT/CT, while CE-MRI 
was used for tumor segmentation.
Liver and Tumor Segmentation
2. Liver segmentation was performed using MiM SurePlan (MIM software Cleveland, USA) 
Software’s AI-Protégé tool on CT scans. Manual corrections were applied as needed.
3. Tumor segmentation was performed manually using CE-MRI or CT scans. The segmented 
liver and tumor volumes were then co-registered and then deformably aligned with the 
99mTc-MAA (Technetium-99m macroaggregated albumin) mapping scan as well as the Y90 
microsphere distribution.
TNR Calculation
4. TNR (Tumor-to-Normal ratio) was calculated using a 99mTc-MAA  SPECT/CT scan. The TNR is 
a measure of the relative difference in radiotracer update between the tumor and surrounding 
tissue and can be calculated by dividing the total activity in the tumor by the total activity in 
the non-tumor liver parenchyma, standardized by their respective masses.
Tumor Heterogeneity Analysis
5. Utilizing the Y90 treatment SPECT/CT scans, Dose–volume histograms (DVHs) were 
generated for treated tumor volumes, from which D95 and D5 were extracted to quantify 
intratumoral dose homogeneity (D5/D95). Associations between pretreatment TNR and post-
treatment dosimetry metrics were assessed using nonparametric correlation analysis.

Figure 1: Impact of Tumor Vascularity on Voxel wise Dose Coverage Representative 
post-treatment dose maps are shown for two HCC cases. (A) A hypervascular tumor 
(homogeneity index, HI = 8) demonstrates near-complete target coverage. (B) In 
contrast, a hypovascular tumor (HI = 2.3) exhibits dose deposition with substantial 
focal hot spots (arrow), reflecting decreased dose homogeneity. These visual 
differences underscore the spatial variability of absorbed dose within treated tumors.

Figure 3. Association between pretreatment tumor-to-normal ratio (TNR) 
and post-treatment dose heterogeneity. Higher TNR demonstrated a 
trend toward lower D5/D95 heterogeneity indices, suggesting more 
uniform intratumoral dose distribution in better-perfused tumors; 
however, no significant association was observed (R² = 0.07).

Conclusion
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