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e LAFOV: <2min vs. SA ~16min, Rominger et al.’

LAFOV 10 min LAFOV4 min  LAFOV2min LAFOV1min LAFOV 0.5 min

~16min

'DOI: 10.1007/s00259-021-05282-7
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SPECT
e Al for synthetic intermediate projections, Rydén et al.’
e 120 vs. 30 + 90SIP > V4 of the time!

Sparsely acquired gamma camera projections ‘ SPECT

Deep convolutional neural network generated synthetic intermediate projections

'DOI: https://doi.org/10.2967/jnumed.120.245548
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“ Partial Volume Correction
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Application of DL-PVC:

Simulation Phantom measurement

SPECT with DL-PVC 8

SPECT with DL-PVC Ground-truth Uncorrected SPECT

DOI: https://doi.org/10.2967/jnumed.123.266889
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@ Challenge

EFOMP
Voxel-wise TAC assessment:
e Voxel by voxel co-registration is challenging

e Motion issues (inter- and intra-scan)
—> Artefacts!

- Value of voxelized dosimetry?
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e Dose-effect relationship publications are thrivinal!

European Journal of Nuclear Medicine and Molecular Imaging
Journal of Nuclear Medicine, published on December 21, 2023 as doi:10.2967/jnumed.123.26! pps.//doi.org/10.1007/500259-024-06863-y
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ORIGINAL ARTICLE 4'.)

Prediction of '"Lu-DOTATATE PRRT Outcome

1 Journal of Nuclear Medicine, published on April 18, 2024 as doi:10.2967/jnumed.123.267023 losimetry after the first administration

( ival in gastro-entero-pancreatic
1 Journal of Nuclear Medicine, published on August 7, 2025 as doi:10.2967/jnumed.125.270170

. Absarhed Daose—Resnonse Journal of M
Journal of Nuclear Medicine, published on April 24, 2025 as d

Lesion Absorbed Dose—Response Relationship in Patients with
Metastatic Castration-Resistant Prostate Cancer Undergoing

Multicycle Dosimetric Behavior and Dose 177 y|Lu-PSMA-617 Radiopharmaceutical Therapy
in ['""Lu]Lu-DOTATATE Peptide Recept

. . Milan Grkovski*', Simone S. Krebs**?, Joseph A. O’Donoghue', Jonathan Kuten?, Audrey Mauguen®, Parnian Shobeiri?,
RadIOIlll(:llde Therapy Daniel Lafontaine', Maria Thor', Finn Augensen', Josef J. Fox?, Neeta Pandit-Taskar™>, Mark P. Dunphy?, Lisa Bodei?,
John L. Humm', and Heiko Schéder®

Gunjan Kayall, Molly E. ROS&landla Chang Wangz, Kellen FitzpatriCkl~ David M ! Department of Medical Physics, Memorial Sloan Kettering Cancer Center, New York, New York; *Molecular Imaging and Therapy

and Yuni K. Dewarajal Service, Department of Radiology, Memorial Sloan Kettering Cancer Center, New York, New York; *Department of Nuclear Medicine,
Division of Diagnostic Imaging, University of Texas M.D. Anderson Cancer Center, Houston, Texas; *Department of Epidemiology—

fDep(rr‘mmm of Radiology, University of Michigan Medical Center, Ann Arbor, Michigan; Biostatistics, Memorial Sloan Kettering Cancer Center, New York, New York; and *Nuclear Medicine Division, Department of

Oncology, University of Michigan, Ann Arbor, Michigan; and MIM Software, GE Health(Radiology, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania
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3D multiphoton mouse kidney tissue data
3 nephron types: —

Multi-nephron
computational model

Detailed nephron level
dosimetry to support

Superficial
{| nephrotoxicity studies
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DOI: 10.2967/jnumed.125.270151; Michelle Andersson, Clarita Saldarriaga Vargas
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iQID: ionizing-radiation quantum imaging detector

Tissue section  Single a-particle
ZnS:Ag phosphor sheet (~10um) meragron
(EJ-440 25pm)—
Transparent polyester
(EJ-440 100um) ——
Image Intensifier

fiber-optic faceplate

— |

Fiber-optic taper
125mm:40mm

Image intensifier
40mm diameter

Removable lid /

. and light-tight

Amplified
enclosure scintillation flash
Image )
intensifier Coupling
lens
Imaged event
cluster I CCD/CMOS

camera

DOI https://doi.org/10.1016/j.nima.2014.05.070 DOI: 10.1118/1.4921997
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What else??
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DOI: https://doi.org/10.2967/jnumed.124.268186
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VERIFICATION, VALIDATION, UNCERTAINTY QUANTIFICATION [ ETHICS / SECURITY

FROM PHYSICAL TO VIRTUAL

Sensor fusion, data assimilation,
inverse problems

Physical Virtual
counterpart representation

Sensors and observing Modeling and simulation;
systems, data acquisition, artificial intelligence;
and data integration - first-principles, mechanistic,
and empirical models;
and visualization

FROM VIRTUAL TO PHYSICAL
Automated control and decision-making

VERIFICATION, VALIDATION, UNCERTAINTY QUANTIFICATION / ETHICS / SECURITY

DOI: 10.17226/26894
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https://doi.org/10.1016/j.eanm;j.2025.100007
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How to get there?

Standardization
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© kernel-based radiation dosimetry
@

@ monte carlo radiation dosimetry
@ organ-based radiation dosimetry
© region-of-interest-based radiation dosimetry
@ voxel-based radiation dosimetry
v @ radiation dosimetry imaging

https://doi.org/10.2967/jnumed.124.269424
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Data Mode

Data
Metadata Center 1
Imaging Clinical Dosimetry Patient
PET images Blood counts Mean dose Name
SPECT images Glomerular filtration rate Dose volume histograms Age
Activity measurements Biospecimen assays Dose map Sex
E Xerostomia grade Contours Ethnicity
Acquisition params Date of death :
Reconstruction params : Dose calculation method .
Scanner model Toxicity grading system Dosimetry software Data collection method
Quant. calibration method Progression definition Integration method Treating hospital
Administered activity Lab instrument settings Contouring method Deidentification method
Dose calibrator settings Calibratiop method Contouring software Questionnaire version
v v v v
Standardized terminology

DICOM | SNOMED-CT | LOINC | NCIThesaurus | RadlLex | NucLex

| RxNorm | ICD-10

Standardized data exchange formats
DICOM/PACS HL7 FHIR CDA
Images Lab/Clinical data Lab/Clincial data Clinical documents
Image metadata Lab/Clinical metadata Lab/Clinical metadata Document metadata
v
| Dataquery |
v

| Datamodel conversion |
3

v

Central database

DOI: https://doi.org/10.2967/jnumed.124.269424
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E F O M P A Current RPT Workflow B Proposed RPT Workflow with Al
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#" Outlook — Initiatives (to name a few)

EFOMP
RPT-TEC:
e DOI: 10.1200/JC0O.23.01241
e https://mirdsoft.org/community/rpt-tec-data-collection-template

RaPTR (Radiopharmaceutical Therapy Registry):
e https://snmmi.org/\Web/Clinical-Practice/RaPTR/Default.aspx

Joint AAPM-EANM-SNMMI-EFOMP “DICOM QSPECT MRT” working group:
e https://www.efomp.org/index.php?r=news/view&id=353

23
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Thank you for your attention!
Questions?
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