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Lung Dosimetry with Scintigraphy Methods: Planar LSF Analysis Results: Recommended Planar LSF, LM, and LD Calculations
Radiation pneumonitis (RP) is a rare, but serious, complication For each of the 46 patients who underwent *™Tc-MAA planar and
90Y_mi i izati ' SPECT/CT imaging for treatment planning, we calculated: i o
after °®Y-microsphere radioembolization of liver cancers ging p g Recommended Planar LSF: (LSF)fg,tH Gold-Standard — Medl;ln (95% Range)
Microspheres are shunted from the liver and embolize the Gold-Standard Using expanded liver counts and SPECT/CT = 0.0 SOOI
pulmonary vasculature, depositing dose in lung tissue SPECT/CT LSF = liver-shine-through corrected lung Planar LSF Calculations Absolute Error in LSF Cases with Values?® LM (9) 816 (548 —1,172)
counts (Lopez 2019 View Equation Median (95% Range) LSF > 10% LD (Gy) 3.0 (0.3 —22.4)
To minimize the risk of RP, commercial products (SIR-Spheres' and . WSF)Ie = cane /cant 0,028 (0.003 — 0.044 69
TheraSphere?) define procedures for predicting the Lung Dose (LD) 3 Views 2 Contours ANT - - 026 @ o
by estimating Lung Shunt Fraction (LSF) and Lung Mass (LM) 6 Possible _ Anterior * Lungs & Liver (LSF){pT = c&t /ci™t 0.024 (0.002 - 0.034) 12%
Planar LSFs = L ~ Al el (ESFPE = cPostjcPost 0,056 (0.013—0.100)  40%
Geometric Mean POST Wi_ il : : : ° Recommended Planar LD: (LSF){g% & 1,000g LM
Estimating LD with Planar Scintigraphy: Standard Practice (LSP)gr = C[;™/c;  0.040 (0.008-0.070)  31%
1. Administer ®mTc-macro-aggregated albumin (%™Tc- Example contours used to | cg it ] B s cposrﬁ wspHIe — "t tp 0,045 (0.012—0.059) 279% Planar LD Calculations Absolute Error in LD (Gy)
MAA) at site of expected 0Y-microsphere administration calculate left (C,) and right , (Jw XClp + | CRmexCh ) Planar LSF Lung Mass Median (95% Range)
(Cr) lung, liver (Cx), and || e crost | 9EO faa 1,000 g 17 (12- 97)
| frame (C o _ B . - ' calnll
2. Acquire anterior and posterior views of the chest and totaanizrr:gar ((CTa)nf o;:(tjs " WSP gy = e . (LSP)iin RS peaiic 26 (03— 147)
abdomen with a gamma camera posterior views (CP°5t). | i
Total lung counts defined ‘ * cgt Ca {LSF)””H EEEI 3.6 SRS ]
3. Estimate LSF from image counts as Cig = C, + Cp. L o -—H In general, the most accurate planar LSF values were L Patient-Specific 5.0 (1.2-20.7)

calculated using only anterior view contours

L e (Lung Counts)

The Recommended Planar LSF was determined through 2 metrics In general, the most accurate planar LD values were calculated

(Lung Counts) + (Non — Lung Counts) In our cohort, the LSF overestimation using SOC ] T
.. geo S 90 - S using the anterior view LSF values
Accuracy Clinical Impact (LSF)p y may have unnecessarily limited *°Y administration in —
4. Estimate LD from LSF, LM, and the planned *°Y . 5 : hore the o ~25% of cases Although the 1,000 g LM assumption overestimated most
administered activity (Agoy) Absolute difference ercentage of cases where the planar _ _ , patient-specific LM estimations (see gold-standard values
Gy-g|_ LSF Lol LgSU P could have limited the potential weeatonjusing ialalitrame counigjio ealimale LAk asithese above), using patient-specific values with planar LSF values
LD [Gy] = 49,670 [ ] X Agoy[GBq] SPECT/CT LSF Y-microsphere dose prescription may include extra-hepatic MAA distribution that would not occur actually increased planar LD errors
GBq |~ LM[g] (i.e., LSF > 10%) following °9Y-microsphere administration —

Goal: Improving Lung Dosimetry Methods: Planar LD Analysis Final Recommendations Additional Considerations
99mTc-MAA SPECT/CT-based dosimetry is known to more accurately ~ For each of the 44 patients who proceeded to receive 90Y- Future work is necessary to assess the impact, if any, of:
estimate true LM & %Y-microsphere LSF & LD (See Lopez 2019) microsphere therapy, we calculated LD using the actual Agoy[GBq] Recommended _ Gy-g| _LSF * Image acquisition parameters .

= = Lung Dosimetry -P [Gy] = 49,670 |—~2 | X LM[g] * Agoy[GBq] + User contour variability & auto-segmentation tools
y Standard-of-Care (SOC) inical centors il e Using SPECT/CT LSF and patient- 1
y - - - g - - .
re(ﬁ\gse\:aer.mr 9—(—19m.?cn_Ma’; N olan:r“:cinti - '?] mfiﬁrgé?ﬁfzmce?aﬁns : SPECT/CTLD = specific LM from diagnostic CT Planar dosimetry approaches here were only compared to
P grapny pianning densitovolumetry (Lopez 2019) PLANNING SPECT/CT %"Tc-MAA dosimetry but NOT to
90V_mi i
In this work, we assessed the accuracy and potential clinical impact . 2 Planar LSF 2 Lung Masses Lung Shunt Fraction Lung Mass ACTUAL BELIVERED = -microsphere dosimetry
of different approaches to planar-based dosimetry in comparison to 4 Possible — SOC Geo. Mean. % 1,000 g
SPECT/CT-based dosimetry R Best (See Above) Patient-Specific Use counts from lungs and Use standard-man References
Mak dations for i d i liver contours of the 10009 [1]. Sirtex Medical Limited. [Online]
e recommendations for improved accuracy in , , A : : .
Goal: ) proved ac y The Recommended Planar LD was defined as the approach with anterior view [2]. Biocompatibles UK Ltd. [Online].
planar-based LSF and LD estimations , P
— - smallest absolute difference from SPECT/CT LD [3]. Lopez et al. Med Phys, 46(9), 3929-3940. 2019.
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