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ABSTRACT INTRODUCTION METHODS AND MATERIALS RESULTS

Purpose: Present interim dosimetry Yttrium-90 (*°Y) radioembolization (RE) is a radiation-based embolic ~ D, to the perfused liver volume (PV) was calculated  Linear regression and Bland-Altman plots are provided in
analysis from a prospective, multi- therapy whe.re Y-labeled mmrosphergs are adm.mlstered Into the for CT and NM-based imaging and compared to a MIRD- Figure 1 for a CT-based D, ..,comparison to a MIRD-based
center study (NCT05953337) comparing ?e;):?::c atrr’]cerlal vascu(ljz?turel.to preferen'::ally tall;gett_llver ttémours Wlh'le based ground truth using linear regression and Bland-  ground truth estimate of D..., in PV. These plots are
the mean absorbed dose (D...)) pafing the surrounding [1IVer parenchyma. Fost-protedure huclear Altman analysis. In MIM Software, D,,.., was calculated provided in Figure 2 for a NM-based D,.,, comparison to a
derived from nuclear medicine (r|r\]|e|i/r|]) zleigglenisgi\lmlvla)telgnjfg;?\ge irI;g;nPaEJsjrnbdejZiiB(gan %rg\é[cdaererelﬁr;?tr;?jbilx using voxel S-values for PET and the local deposition MIRD-based D,...,. The data shows a very strong correlation
and CT imaging of liver cancer patients accuracy by poor noise and spatial resolution characteristics. ¢ Method for SPECT.? For CT-based dosimetry, D..,, was  between CT- and MIRD-based D,,,to PV (R?=0.96). In NM,
undergoing yttrium-90- imaging of radiopaque %Y microspheres (Eye90 microspheres®) may  calculated using an Eye90 calibration phantom and  the correlation was far weaker (R’=0.56). CT-based
radioembolization (99Y-RE) with significantly improve dosimetry estimates due to its improved image convolution of the subsequent activity distribution with dosimetry also had a reduced bias and improved precision
radiopaque Eye90 microspheres®. quality. a % dose voxel kernel.? relative to NM-based dosimetry. Figure 3 shows coronal

images of the post-procedure CT fused with CT- and PET-

Methods: Twenty-seven patients were based dose distributions. The CT-based dose is spatially

treated with Eye90 microspheres. Post- (E) Linear Regression (b) Bland-Altman correlated with the CT voxel enhancement from
: _ _ 6000 - - - - - = 120 . - - - . . .
treatment, patients were imaged with p microsphere uptake. The PET-based dose distribution
_ _ ,.l""' HHHHHHHHHHHHHHHHHHHHHHHHH . . .
CT and NM (SPECT [n=9], PET [n=18]) to p s00 | M % Dote Poirte | suggests regions outside of t.he. tu.mOl.Jr VF)Iume received a
measure the absorbed dose to the 5000 | X / _ v Bias = 0% dose exceeding 1,000 Gy. This indication is false, however,
perfused volume (PV) and tumor (T). In _ ,"’ 80 | X [=-=-= Mean Bias | and can be attributed to respiratory motion during image
: = Ve — — —Upper 95% Limit of Agreement it i~h ¢ ’ 90 ity ' °
NM-based .d05|metry, D ean Was <) ) % Y % o Lowss 8% Lisait of Adseement acqu.lsmon wh|§h smears’ the °°Y activity in the direction of
calculated using voxel S-values for PET @ 4000 | P - : 60 [ 5oX y T : respiratory motion.
and the local deposition method for a / _f‘“ _________ X ) d
SPECT. For CT, D,,,, Was calculated E 7 X 40 ;{f«- % ' Post-procedure CT
through calibration phantom analysis = 3000 d - . 250HU
and convolution with a dose-voxel E , @ 201 X
kernel. D,.,, Was compared using s R®=0.958
linear regression and Bland-Altman E 2000 y = 1.70x 017 y
analysis. Correlation coefficients, = A (SR SN SN SN AU R——
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Figure 1. Dosimetry comparison for the perfused liver volume. (a) Linear regression demonstrating the relationship between the MIRD-based
Results: When comparing Do from mean dose and the CT-based mean dose. (b) Bland-Altman analysis on the average of the MIRD- and CT-based mean dose.
CT- and NM-based dosimetry to the
MIRD-based D, CT demonstrates ( -150 HU
Sy : ' E) Linear Regression (b) Bland-Altman
significantly  improved  agreement. €9
Ry TP e 2500 | | ' | 7 180 ———— ) ) CT-based Absorbed Dose
There is a very strong correlation y, % Data Points 1000 Gy
between CT- and MIRD-based D, ¢4, to f,f 160 | X Bias = 0%
PV (R?=0.96). In NM, the correlation ik y =TT T :;::E;; o Acreoment |
based D, .., was generally greater than O, p 120 “
both CT- or NM-based Dy ean, § / y
particularly NM. For CT, bias and 0 1500 | y £ - 1007 500 Gy
precision were 44+13% and 64%, E ) /s =, % v P
respectively. For NM, bias and precision E / g 80 e X A N
were 70%x16% and 78%. When ® 1000 | ) d , _ @ o | X
comparing D .., between CT and NM, P> R“=0.563 x X X
there was a moderate correlation e y = 2.08x st X X ——— =
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between for PV (R“=0.57) and a weak = PR —— X y tandard — 15.8% ~
correlation for T (R2=0.36). D,,.,, Was S00 1 iraar ER | 20| [ Stanaard-oror=—1o. u“'
generally greater in CT-based dosimetry | S N (ST 95% Confidence Intervals 0 limits of agreement = 78.3%
relative to NM. For PV, bias and ———Mdentityline = 0o||] = 0z hemmmmmmmm e ZLE
precision were 31+19% and 94%, 0 : ' : 20 : : ' : PET-based Absorbed Dose
respectively. For T, bias and precision 1000 1500 2000 2500 0 200 1000 1500 2000 2500 1000 Gy
NM-based Mean Dose [Gy] Mean Dose Average [Gy]

were 10+21% and 104%.

Figure 2. Dosimetry comparison for the perfused volume. (a) Linear regression demonstrating the relationship between the MIRD-based mean
Conclusion: For PV, CT-based dosimetry dose and the NM-based mean dose. (b) Bland-Altman analysis on the average of the MIRD- and NM-based mean dose.

revealed that D,.,, maintained a

750 Gy

significantly stronger correlation with
the MIRD-based D, relative to NM. DISCUSSION CONCLUSIONS >00 Gy
CT-based dosimetry had a reduced bias The benefits of a CT-based approach to post- : i 90 Lo
and improved precision relative to NM- . e . | C.T-Ic?a.sed dosimetry in Y-RI? revgaled that D.., to PV malntalr\ed a - -
based dosimetry. treatment dosimetry in Y'R.E |.nclu.de improved  gjgnificantly stronger correlation with the MIRD-based D....., relative to .
visualization of the dose distribution, reduced  NM. CT-based dosimetry also had a reduced bias and improved precision
partial volume effects, a better representation of relative to NM-based dosimetry.
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