Pozitronova emisni tomografie (PET)
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Pozitronova emisni tomografie (PET)
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PET — line of response (LOR)

« LOR =line of response
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PET — detektory

 BGO (Bi,Ge;0,,) scintilatory + 4 fotonasobice (PMT A,B,C,D)
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PET — detektory




PET — time of flight (TOF)

 koincidencni okno ~ 1-10 ns

Channel

coincidence events

« time-of-flight (TOF) — Casoveé rozliSeni ~ 0.5 ns

» lokalizace na line of response (LOR): FWHM ~ 15 cm



PET — time of flight (TOF)

nontof event: det1, det42 tof event: det1, det42, 823ps

Annihilation |



PET — time of flight (TOF)

non-tof reconstruction 112 updates
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Non-TOF back-projection

tof reconstruction 56 updates
(400 ps)
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TOF back-projection (10 ps FWHM)



J-PET

« J-PET (Jagiellonian-PET Tomography), Krakow
« plastické scintilatory (levné, snadno tvarovatelné)

« time of arrival (TOA) — Al, time of flight (TOF) — Ax
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PET — radiofarmaka

e 0znaceni sloucenin radioizotopy
« sledovani in-vivo
« senzitivita ~ pmol

1C (T = 20.4 min)

BN (T, = 9.9 min)

10 (T, =2 min)

18F (T,,, = 109.8 min)

64Cu (T4, = 12.7 h)

68Ga (T, = 68 min)

1241 (T, = 4.2 d)
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PET — radiofarmaka

« o0znaceni slou€enin radioizotopy 1. ziskani radionuklidu
— viz zdroje pozitronu
1C (Typ = 20.4 min)
2. priprava a znaceni ucinne latky
N (Ty2 = 9.9 min) ~ izotopové vyménné reakce

. — chemicka syntéza
50 (T1 = 2 min) y

18F (T, = 109.8 min) 3. pilpzaaz;/rae r|]3tc;1|zra;1idovane leékove formy
64Cu (T, = 12.7 h) — peroralni
— inhalacni
68Ga (T,,, = 68 min) — lokalni
124 (T, = 4.2d) 4. kontrola kvality

— stanoveni aktivity

— radionuklidova Cistota

— radiochemické znecisteni
— biologicka Cistota



PET — radiofarmaka

FDG: (*8F)-fluordeoxyglukéza OH

zobrazeni metabolicke aktivity 0O
prijem stejny jako glukoza HO
metabolizace po rozpadu 8F

HO
18 - 180~ + et + v, 18F
0~ + H* -» '°0H

pfima vs neptima fluorizace CHZOH
dlouha doba zivota
— syntéza, transport, PET imaging O
nizka energie 3* (0.64 MeV) OH
— kratky dolet a vysoké prostorove rozliseni
OH OH
typicka aktivita 100 — 400 MBq

davka ozareni do 2 — 10 mSv OH



PET — zobrazeni aktivity mozku

 FDG - 18F (oznacena glukoza) 2. fluoro.

2-deoxy-D-glucose
“FDG"

Hudrogen

« zobrazeni aktivity mozku
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PET — zobrazeni aktivity mozku

 FDG - 18F (oznacena glukoza)

« zobrazeni aktivity mozku
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PET — zobrazeni aktivity mozku

 FDG - 18F (oznacena glukoza)

« vyzkum dusevnich nemoci

NORMAL SCHIZO

Normal brain Brain with Parkinson disease
-~ )

MNormal age-matched reference

Mormal posterior cingulate resting activity

Alzheimer's disease

Hippocampal atrophy an hypometabolism '




PET — zobrazeni nadoru

 FDG - 18F (oznacena glukoza)

« rakovinove bunky maji vyssi metabolickou aktivitu — vysSsi spotreba glukozy




Pozitronova emisni tomografie (PET — FDG)

MAKE GIFS AT GIFS0OUP.COM

PET scans

ojection of a 18F.FDG PET acquisitio




Pozitronova emisni tomografie (PET)

 ukladani cukru v rostlinach (**C, T,,, = 20.4 min)




Pozitronova emisni tomografie (PET) kombinovana s CT




Pozitronova emisni tomografie (PET) kombinovana s CT




Pozitronova emisni tomografie (PET) kombinovana s MRI

PET +CT

PET + MRI

[

PET + MRI

PET/CT
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Pozitronova emisni tomografie (PET) kombinovana s MRI

Philips TOF-PET/MRI (525 ps)

GE TOF-PET/MRI (400 ps)
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