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Primé porovnani PMT a SiPM PET

systému pomoci modifikovaného NEMA IEC Body fantomu
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Oddéleni lékarské fyziky a radiacni ochrany
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- ,digitalni PET — digitalizace = vymeéna PMT za SiPM
parametr

velikost detektoru 4x4x20 mm 3,2x3,2x20 mm ; l

NEMA FWHM (@1 cm) 43/4,3/4,3 3,7/3,7/3,8
minimalni tloustka fezu 2 mm 1,65 mm
celkem fezu 109 159

1 Original £10-mm pixels 3. 4-mm pixels
prekryv rezli pro step&shoot 47 79
energetické okno 435-650 435-585 LIEE L Pt —
NEMA senzitivita (kcps/MBq) 9,6 16,4 a ; ] ; ] ‘@. | R S
TOF Casové rozliseni (ps) 540 214 pd | b 53 R ok
efektivni senzitivita s TOF 24 102 Vision600 ?;ii\'::;'::i::;?’;‘.z,'355“52?‘124, o
(kcps/MBq) a 20 cm objekt 4.2-mmpixels  5.16-mmpixels 6. 0.8-mm pixels eenmesredgene

- vyssi citlivost umoznuje zachovat prostorove rozliseni pouzitim matice 440x440px

- ale:
- je mezi PMT a SiPM z hlediska kvantifikace i jiny rozdil nez pouzita matice?

- co kdyz pouzita jemna matice kvantifikaci néjak ovlivhuje?

- nemela by se kvantifikace provadét néjak jinak?
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Metodika meéreni

- pomoci upraveného NEMA |EC Body fantomu
- 12 zdroju o prumeérech od 40.95 mm do 4.28 mm
- rozmer gravimetricky s pouzitim H,O
- kontrast zdroju 10:1
- 18F (100 MBq pozadi a 10x vyssi a
- mereni pres témer Sest T, /, (ruzné hladiny sumu)
- mCT40 a Vision600 (EARL v2 kritéria):

- 3 nové realizace fantomu na kazdém stroji

*

o d0 zdroju)

- 18 ¢asovych bodu (a 6 min) na kazdou realizaci

= 54 méreni na stroj a tedy 108 datovych sad celkem
(’m&gﬁ‘ CCCCCCCCCC www.fnol.cz




Metodika vyhodnoceni

- rekonstrukce dat v souladu s EARL v2
- hodnocené parametry:
- SUV_ .., SUV,, kvantifikace provedena vlastnim Python skriptem
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Reconstruction parameters that fulfil the EARL v2 criteria for Vision600 and .
'

RC
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mCTA4O0. . ® -
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Reconstruction parameter Vision600 mCT40

0.8

RC

matrix size 440 x 440 256 x 256 . ® .O

04—

pixel size 1.65 x 1.65 mm 3.18 x 3.18 mm

0.0 TT T T[T T T T[T T T T[T T T T[T T T T[T I T T[T T T T[T TT T[T

slice thickness 1.65 mm 2.00 mm T T T e
# iterations 4 3

—
;_F;' Sllb S e tS J Load data, DICOM info Phantom, segmentation and RC boundaries configuration - Experiment information ROl data
Open data 12 lesions [1-12) - + SOUFCES background

3 Qs

. . 440 i e activity (MBq) 102,97 activity (MBq) 101.22 1 |40.95 mm RC_max = 1.0421 RC_A50= 0.8847
reconstruction typE‘ O SEM + PSF + TOF OSEM + P SF + TOF columns: 440 ® regiongrow thiesh (%) time [hhmmss] 150000 time [hhmmss] 150000 2 [0t mm RCmax= 10358 RCAS0= 0.2526
. . . . . ST _ residual activity (MBg) [0 residual acitivity (MBg) [0 i3 [2440 mm RCmax= 10524 RCASD= 03346
=1 - [y S'_‘(ESthICkﬂESS- 1.64557 mm Show RC curve boundaries X i i i X
pos‘[_reconstructlon ﬁltratlon (vaussian > mm GRUSSIHH O mm pixel size: 165 mm e © R Ao residual time [fhmmss]  [150000  residual time [hhmmss] 150000 oid [1884  mm RComax= 10571 RCASO= 07921
study :atEf miigii - -Althresh) . total dilution velume (ml} [1000 total volume (i) 9800 i [17.22 mm RCmax=  1.087 RC_AS0= 0.7881
1 . d . . T 1 d d d e Ceoin EARL.2 m Heart_2 az0 = Pem s wi6 [1424  mm RCmax= 10005 RCASD= 07127
applie corrections attenuation ((J Dase ), ranaoms, scatter} ccay injection date 04082023 wi7 [1366  mm RC.max= 09868 RCASO= 07088
radionuclide: 18”Fluorine IEC Body Phantom iz oo RC _ 0752 RC ASO= 0.545
halflife: 6586.2 seconds Export results roi X mm _max = .7 o = 0.
device: Biographf4_Vision 600 IEC_12 Body Phantom roid (862 mm RC_max= 04994 RC_ASO= 0.2689
Post-recon filter PAWHM: XYZ Gauss53.00 mm roi 10 [6.91 mm  RC_max = 02953 RC AS0= 0.2348
roi 11 [5.46 mm RC_max= 01818 RC_ASD= 0.1563
roi12 |28 mm RCmax= 01330 RC_AS0= 01231
background real volume activity: 10328.6 Bg/ml
background measured volume activity: 99137 Bg/ml
background real / measured difference: -4.02
backgroung COV: 2.08
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Vysledky

Physica Medica 131 (2025) 104919

Contents lists available at ScienceDirect h
European Journal
of Medical Physics
Physica Medica s R\
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ELSEVIER journal homepage: www.elsevier.com/locate/ejmp

Direct comparison of PMT and SiPM PET systems using modified NEMA IEC
Body phantom

Jaroslav Ptacek ', Pavel Karhan”, Gregor Horfiak ", Libuse Quinn”
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- mCT40 a Vision600 pri 5 mm filtraci — podobné hodnoty SUV — EARL v2 rekonstrukce
- mCT40 — vetsi rozptyl hodnot — mensi citlivost = vice sumu

SUV max
device
[ vision_2mm
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Vysledky

mCT40 — nedostatecna filtrace = ,,hrb“ na RC krivce — nutno filtroval alespon 5 mm
Vision600 — bez , hrbu“ — mozno zachovat rozliseni systému pouzitim mirné filtrace

- napf. 2 mm (+EQ.PET - V22 + 4.52)
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mCT40-SUV, . —1, 3,5, 7 mm Gauss
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Physica Medica 39 (2017) 95-99

Contents lists available at ScienceDirect
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Eurcspean Journal
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Physica Medica -

journal homepage: http://www.physicamedica.com g

Technical note

Optimal reconstruction matrix and PET image filtration for point-spread @Cmssw\_

function and time-of-flicht reconstruction - A phantom studyv
Jaroslav Ptacek *P*, Pavel Karhan®P, Petr Fiala®
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https://doi.org/10.1016/j.ejmp.2025.104919
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Zajimavejsi vysledky s vlivem na hodnoceni PET na KNM

- klesajici aktivita vede vlivem rostouciho sumu k nadhodnoceni SUV,__,

- nejvice patrné u velkych lézi — mnoho voxelu — vyssi pravdépodobnost realizace
prekryv merenych hodnot

snadno resitelné pouzitim SUV,.,— ,,prumerovaci“ metrika ~.
As0 VisionNgmm

SuUV

Vision600

SUV max Vision 5mm 1.4

a) | —— 4.28mm C) | —— 428mm
5.46 mm 1.2 5.46 mm
6.91 mm 6.91 mm
z 1. 862mm T 1.0 8.62 mm
S —— 1098 mm © —— 10.98 mm
3 0.8 13.66 mm g 0.8 = 13.66 mm
o 14.24 mm < e 14.24 mm
> >0 6
g 0.6 17.22mm ¢ ) 17.22 mm
S 18.84 mm O T 18.84 mm
04 04
' 24.4 mm 24.4 mm
31.00mm 31.01 mm
0.0 0.0
M®OOWQOON«-N®NO© O WSO MOOI©OON—RnND©O©F OISO
NNOFTOFO ORI IDIIRE NANOFTOFO IR IBLSE
in FOV activity [MBq] in FOV activity [MBq]
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recovery coefficient

https://doi.org/10.1016/j.ejmp.2025.104919
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Zajimavejsi vysledky s vlivem na hodnoceni PET na KNM

- vyraznejsi nadhodnoceni SUV, . v porovnanim s Vision600

- feSitelné pouzitim SUV,c,— ,prumerovaci“ metrika
mCT40

/\SUVmax mCT 5mm

SUVA50 mCT 5mm

1.4 1.4
—— 4.28 mm —<— 4,28 mm
1.2 546 mm 1.2 5.46 mm
6.91 mm 6.91 mm
1.0 8.62 mm % 1.0 8.62 mm
—— 10.98 mm u<=§ —— 10.98 mm
0.8 13.66 mm g 08 13.66 mm
—— 1424 mm 3, —— 14.24 mm
0.6 17.22mm 2 0.6 17.22 mm
—— 18.84 mm g —— 18.84 mm
0.4 244mm 04 24.4 mm
0.2 —— 31.01 mm 0.2 —— 31.01 mm
e 40.95 mm S m— 40.95 mm
0.0 0.0
FEEF R R FETE R E EEEEE RN
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in FOV activity [MBq] " in FOV activity [MBq]

(,FAKULTN‘NEMOCMCE' WWW.anI.CZ

oLomouc



—
AN

https://doi.org/10.1016/j.ejmp.2025.104919

Detekovatelnost malych lézi SiPM vs PMT
- RC krivky vypadaji pro EARL v2 rekonstrukce velmi podobné
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- drobne zdroje jsou u SiPM technologie detekovatelné pri nizsich a , v FOV
Vision600 vs mCT40
SUVmax Vision 5mm 14 SUVmax mCT 5mm
a) —— 4.28 mm b) —— 4.28 mm
5.46 mm 1.2 * 5.46 mm
6.91 mm 6.91 mm
8.62 mm % 1.0 8.62 mm
10.98 mm © 10.98 mm
1366 mm @ 0.8 13.66 mm
1424 mm ¢ 14.24 mm
17.22 mm 5 0.6 17.22 mm
. ® |
18.84 mm § "y 18.84 mm
24.4 mm =V 24.4 mm
31.01 mm 31.01 mm
40.95mm 02 > 40.95 mm
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in FOV activity [MBq] in FOV activity [MBq] -
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Zaver

- kromé SUV__ zaCit pouzivati ,prumeérovaci” techniku
- nabizi se SUV,,, (SUV,5, je v praxi neprakticke)
- neni bez komplikaci
- objekty pod ~ 12 mm v priméru

koule o priméru
12,4 mm méa objem 1 cm? The data further suggest that in low-activity acquisitions, the use of

= podhodnoceni SUV ., SUV “averaging” metrics (e.g., SUV,50 (SUV,,. ) is more reliable. For
larger sources, the higher number of pixels increases the likelihood of
SUV,_,., values being influenced by image noise. Using SUV “averaging”
improves the reliability of SUV measurements when comparing patient
studies acquired under different conditions, such as varying injected ac-

obraz zdroje o prdméru 10 mm tiVity or bed duration. https://doi.org/10.1016/j.ejmp.2025.104919
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