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BASIC DOSIMETRY

a) ABSORBEDOSHSDEPOSITEENERGW A MASSELEMENT
b) CONDITIONS

1. ARADIATIONSOURCEOLUMESOMEWHERE
2. ATARGEVOLUMESOMEWHERE

3. THEINTENSITANDCHARACTERISTISTHERADIATIONVILLBECHANGEN ITSWAY TOWARDTHETARGE VOLUME
COMMON EQUATIONFORDOSIMETRN NUCLEARM EDICINEl)
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a) %ISTHETOTAINUMBERDFDISINTEGRATIONSUMULATEBCTIVITYIN THESOURCH

b) SDESCRIBEHEENERG¥EMITTEIFROMTHESOURCH, ABSORBEM THETARGER PERMASSUNITAND
DISINTEGRATION

EQUATIONUSEDN SOMESPECIFIREGIONBASEIMETHOD%2)
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D(r) = A [ ZZepind) gy

m(r,t)
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a) Ay ISTHEINJECTEBCTIVITY

b) E>epDESCRIBESEENERGRATEABSORBEMN THETARGER PERUNITDISINTEGRATION
C) M ISTHEMASSOFTHETARGEREGIONRIN TIME

d) THEINTEGRATIONPERFORMEDSINGPHARMACOKINETIBETHETARGEREGIONR
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A Multiple steps procedure
A Not just calculation
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Protocol D — Quantitative

m - e Rereation Imaging
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presentation

® ZD)y/BD ylericl =dlIDIatio) AE2EOGCESSINg AVoxellgased

A Absorbed dose: calculated for a purpose

A Disease/Radiopharmaceutical/lsotope specific
A Not a UNIQUE solution
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presentation

A Academic software
I Developpedoy research groups
I Opensourc@
i Availability X 0
I Research: not for clinical use...

A Vendor software
I Meant for the clinics
I Aim for FDA/EMA approval
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Todayyear2018
hours (typically %) Question: Is Monte Carlo the HdBrail?

Monte-Carlo — Answer No
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A Accuracyis patient specific isotope
specificandregionspecific
A Monte Carlais not applicable in all

Monte-Carlo cases
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IMPLICATIONSFEMEDICAILOW DOSERADIATIONEXPOSURE

DELIVERABLE 3
DOSIMETRPROTOCORND SOFTWARE

| EADPARTNER 'III ! nSe I‘m

La science pour la santé
From science to health

Protocol Activity TAC fit and A
Definition Determination Assessment
B : 4 PANDORA
? Clinical Dosimetry Algorithm Project
Certeation oy
Workflow Diagramslefiningprotocolapproachesnade by:
ManuelBardies BernardGuibaud MarineBrennet
Alex Vergara Gil, Juan Can@llcampoRamos,

Erick Mora Ramirez European Union funding

‘ Horizon 2020
for Research & Innovation
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A STOFPLANARMAGEYCANBEWB)ISACQUIREBT DIFFERENTIMEPOINTS
A REGIONBASEDQUANTIFICATION
A USEOFTABULARATAFORREFEREN®GEDELSS USEDTO CONVERTMEASUREBCTIVITYNTODOSE
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A WORKELOW DOSIMETRY

DataActivityper ROI
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ABSORBEDOSECALCULATION

Attenuator

Energy deposited Distbution Reprasentation

MC Method
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Analytical Dosimetry
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hMethod :
« Local energy deposit.
- Convolution
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A We need to consider that Absorbed Dose
calculation Is not isolated process in the workflov
I Is deeply inserted in the whole workflow

I The procedure depends on the techniques used to
acquire the images

I The accuracy depends on the techniques used to
process the images

I The result of this calculations are not the goal of
dosimetricworkflow, these are just intermediate gte

Is It time to change paradigm?
Alvsorloed Dose -> Doesimetry Workilow
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A RADIOBIOLOGYONSIDERATIONS
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A Prideauxe t  aHree-Dimé@ndional Radiobiologic Dosimetry: é fi J Nucl Med 2007; 48:1008i 1016.
A Wesselset al .Pafmpflet Rd® 20: é 0 J Nucl Med 2008; 49:1884i 1899
A Sgourose t  Ehtee-Dimiensional Imaging-Based Radiobiological D o s i m eSeminyNucl Med 2008; 38:321-334.
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A The degree zero of do§irpe1>|(y, m— Thet?ne_rgtyerflllitted by the
AHoweveX L ¥ | OGA @A Ge FEFCLVEDS" 6
spatial sampling > radiation range...
A What is the point in
propagating radiation?
A OK for alphabeta? (microdosimetry)
A Not OK for gammaX.BUT most often a
very minor component of absorbed
dose delivered to a given organ..
N\\s

Somedosimetry software uses
a hybrid method of LED for
alpha, beta and Monte Carlo
for photonsusingthe best of
both methods
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Refined analytical phantoms ( k < h )

Voxelizedohantoms

150 cm 160 cm

Cloirand et al. (2000) PMB 45:2

SR

Holga

Golem Donna Irene

Radiat. Env. Biophys (2001) 40:153-162
PMB (2002) 47 :89-106
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1950 1960 1970 1980 2000 2010

ICRU MIRD/ORNL ICRP/ICRU Hybrid
sphere [RY 2009
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Hybrid phantomsare stylizedderivedfrom voxelized



