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Quality assurance of activity administration in
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= Prevent post-therapy complication and select patient with good potential
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Introduction .

ﬂ)’ 2D Hepatic angiogram OY-MS \
0Y-MS injection PET/CT
Treatment
7 to 15 days after
simulation We see what
We treat
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Patients follow up
6-8 weeks after treatment

FDG PET/CT
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Introduction

Treatment planning:

Tumors’

Precise catheter ‘ Corresponding Perfusion
Embolization

Tips position volume

$

Optimize the therapeutic outcome
Minimize the dose to organs at risk: Safety
Maximize the dose delivered to the tumor

Response

log[Dose]

., - SIRT needs accurate/precise determination
... of administered °0Y-MS activity -
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Introduction

SIRT needs accurate/precise determination of
administered *°Y-MS activity

. Affected by Stochastic and Systematic errors

Systematicé® Accuracy Stochastice®Precision

Response
Side effects
Response

Side effects

log[Dose]

== Clinical dosimetry need first Precision
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Aim

- Evaluate the difference between administered
90Y-MS activities:

. Computed 0 0
. Quantified on Y PET/CT images
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Material and Methods

Retrospective study based on 73 patients
. Single catheter position
- No quantifiable shunt to non-target organs

Patients underwent

. 99MTc-MAA SPECT/CT

— Volume
—> Activity prescription

. OY-MS PET/CT
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Material and Methods
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9::1eatment Planning Activity to inject Injection Box Injection Box Administered activity After SIRT %0y_MS PET/CT
Tc-MAA SPECT/CT Measurement with Dose rates’ Dose rates’ measurements estimation Quantification
radionuclide calibrator measurements

Administered activity

. Computed (State of the art): 0 0

. Quantified on °Y PET/CT
Corrected from nuclear decay
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Material and Methods
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9::1eatment Planning Activity to inject Injection Box Injection Box Administered activity After SIRT %0y_MS PET/CT
Tc-MAA SPECT/CT Measurement with Dose rates’ Dose rates’ measurements estimation Quantification
radionuclide calibrator measurements

Computed administered activity O 0

. 9Y-MS activity to inject
Prepared in accordance to the prescription
Measured with radionuclide calibrator CRC-15R Capintec

. Residual activity
. Pre/Post-injection box doses’ rates measurements
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Material and Methods

' -1 week ET ‘ I-1; 0Jh m : [0; 20]h 20h . 6 weeks
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9::1eatment Planning Activity to inject Injection Box Injection Box Administered activity After SIRT %0y_\s PET/CT
Tc-MAA SPECT/CT Measurement with Dose rates’ Dose rates’ measurements estimation Quantification
radionuclide calibrator measurements

Quantified administered activity (QUEST phantom
study)

. 9Y-MS PET/CT images
. GE-Healthcare Discovery 690 PET/CT
. 2 bed positions of 30min, voxel size: 2.7x2.7%x3.3mm3

. Images’ reconstruction
. 3D OSEM, 18 iterations, 3 subsets, 13.7 Gaussian post-filtering
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3% . Corrections: Attenuation, Diffusion, TOF, PSF inhomogeneity
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Material and Methods

Quantified administered activity

Quantification of °°Y-MS PET
activity using *°™Tc-MAA SPECT
90Y-MS PET/CT 99mTc-MAA SPECT/CT segmentation

90Y-MS PET
Projection on
mTc-MAA CT

CT Based
Rigid Registration

. Registration corrected by visual inspection
Jo Performed with Pmod software V3.6
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Material and Methods

SIRT needs accurate/precise determination of
administered *°Y-MS activity

No gold-standard applicable in clinical routine
. Expensive
. Radionuclide calibrator and/or sources transport for calibration

— Cross-validation of radionuclide calibrator 's calibration
with °°Y-MS PET/CT'’s calibration
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Material and Methods

Quantified vs Computed administered activities

Univariate linear regression
. Agreement between computed and quantified activities

Relative difference between the 2 measurements
. Mean £ SD
. Plot of errors as a function of treated volume size
. Plot of errors as a function of the amount of injected activity
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Results

Quantified vs Computed administered activities
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Computed and Quantified 90Y-M$ activities correlation
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— Linear Regression
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Results

- Quantified vs Computed administered activities

Histogram of Relative differences

T 4 —— Mean relative difference
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Relative difference (%)

Results

Quantified vs Computed administered activities

Correlation of relative errors with the treated volume size
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Relative difference (%)
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Correlation of relative errors with the amount of administred activity

Q
[s] [s]
o O
(=R e} (=Xl
[s]
[+
=]
[s]
(=] [+
[+
[s] [s]
(=]
o] Q
o 0
=] o © =]
[s]
o] =] [+
=] Q
o) [s] [s]
=] [+
[=]
[s] [s]
[+ =]
[e]e)
[a]
[+] Q
[s]
[+ =]
(=] [ [+
[s]
[+ o]
Q =]
[a]
=]
[s] [s]
(=]
=]
T T T T T
500 1000 1500 2000 2500
Administered activityNIBQ)
o

[ |
ULBRE | ||
LW

iris



Conclusion

Relative difference between computed and
guantified administered activities is relatively low

Good correlation of the 2 measurements: R? = 0.96,
mean relative difference = 3.2 £ 12.3%

. Knowledge of the precision of the correlation

. Importance of images’ registration and segmentation

No correlation with the amount of injected activity or
with treated volume size
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Conclusion

- Feasibility of a quality assurance process

- 9Y-MS PET/CT can be used directly to measure
the administered activity
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Perspectives

- 99Y-MS PET/CT and 2°mTc-MAA distributions’ correlation
(Onco Planet Dosisoft®)

Simulation Treatment
9mTec-MAA isodoses 90Y-MS isodoses
On baseline FDG PET/CT On baseline FDG PET/CT
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