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lNET Ha nauueHm c pak Ha npocmama
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TexHonno2u4yHU meHoeHUyuu e MET: TOF

TOF Resolution

Principle of TOF

Time of Flight PET

» Digital PET detector module based on Silicon Photomultipliers (SiPM)
« Exceptional timing resolution enables Time-of-Flight reconstruction

Conventional PET

“the event occurred somewhera
along this line”
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TexHono2u4yHuU meHoeHyuu 8 lMNMET

Large Field of Vlew (LAFOV) PET -

~ 100 times higher sensitivity :
- Reduce A from 10 to 0.25mCi or
=> dosefrom 8 to 0.2 mSv
Whole body imaging in ~15s
— Real time monitoring of biol. processes
« Dynamic imaging
« Compartmental modelling
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TexHono2u4yHuU meHoeHyuu 8 lET:
cbernadeHusi ¢ KaCKkaOHU ¢pOmMoOHU

N3non3BaHe Ha cBOMUCTBaTa Ha
NO3NTPOHMEBUA aTOM

MNMET ¢ pa3nny4Hu pagnoHykKnuaun

Table 1| Positron emitting isotopes
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Compton PET

Reconstruction-less image formation ?

Dual-detector ring
Compton-PET

(a) Absorber Scatterer

hoto absorption

Annihilation photon non-
collinearity ~ 0.5°

20cmdia | 80cmdia
reszlution 77 mm => 31 mm
~205s TOF

Small animal imaging
Super Argus PET/CT:
PET: o.7mm FWHM
CT: o0.015 mm FWHM
Sedecal .com

7.7 mm FWHM

Tashima et al, IEEE Rad Plasma Med Sci,
8,8, 2024

3 8 13 18
Projection on a LOR (cm)



Gamma Cameras and SPECT
SPECT scanners Challenges: Alpha emitting RP

Large( ~ 50 x 40 x 1.6 cm_Nal Crystals) Tc-99m Scatter
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Koma KynuwaH, KackagHu niaHnHm




lET e paduayuoHHama mepanusi

Biologically guided RT MpeaumcTea
Reflexion
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Shi et al, Med Phys 2021



lET e paduayuoHHama mepanusi

Segmentation of PET lesions

Accuracy ?
CT only e Ground truth problem
— Manual contour
— Consensus
— MRI
 AAPM Task Groups
CT+PET = ez
— TG 363
St bakk ’ IJROBP, Memorial Sloan Kettering
e e




Intra-procedural PET/CT guidance

Lesion not seen in

Center for Image Guided Interventions, MSKCC

$ Memorial Sloan Kettering
=,/ Cancer Center



Intra-procedural PET/CT guidance

(

Anesthesia boom

)
y
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PET/CT in the Interventional Radiology Suite
Center for Image Guided Interventions, MSKCC

Fused PET/CT with
the needle in place

$ Memorial Sloan Kettering
o, ) Cancer Center



KonuyecmeeHna aemopaduozpadhusi Ha buoricuu

Fanchon L et al,
Cover page
Journal of Nuclear
Medicine,

V 56, 4, p538, 2015

B Quantitafive autoradiography of core biopsy specimens obtained under

PET/CT guidance correlates "®F-FDG uptake with histopathology findings on
Memorial Sloan Kettering

a millimeter scale. The method promises to prove useful for many fields in
Cancer Center

oncology. See page 538.



Buoncuu c PET/CT HacoygaHe

First PET scan before needle insertion Second PET scan after needle insertion

PE*d|E_'.£PETn
PET; . :2-5min |
1BF-FDG PETneedle - K v
148 to 222 MB 20-90'5 fs b
(GE D690) q with Breath Hold \ ‘.ﬂa\
S

$ Memorial Sloan Kettering
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Fanchon et al, Med. Phys, 2017



A6nauuu c PET/CT Haco4yeaHe

COT:OU””Q Second post-ablation
on F—FD PET PET after a second

Post-ablation Portal- P?St;?blation FDG
venous phase of CECT ~ 'Mecton

$ Memorial Sloan Kettering
o, ) Cancer Center



Was the Microwave Ablation margin sufficient ?

Tumor and 5 and 10 mm margin contours from PET
on Venous phase CT on PET post

Memorial Sloan Kettering

IRB 19-233 protocol and Roz, Pl: Dr. C. Sofocleous Cancer Center






N3mepeaHe Ha akmueHOoCcmma e obpasuume

KnageHyoB 6posy AsTopaguorpadgus: 2D spec. PET/CT : 3D

eaQuant
iR

XEOS AURA 10
CareWise

Spatial res.: Alpha 20 ym
Beta 20 ym
High en. e-,e+ 50 uym

Hidex AMG Linearity over 5 orders of magnitude

; c ; Memorial Sloan Kettering
==l nC| to ~1micro C| Sensitivity: 0.0005 Cpm/ mm2 ./ Cancer Center



OueHka Ha adekeamHocmma Ha buoricuume:

YyepHOOpobHU Memacmasu Ha pak Ha debesiomo 4yepeo
Complications: -;}:Autqrfq‘a'? grap éh'y gt
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[peacak3aBeHe Ha KRAS+ myTauuum

* Correlation of uptake with genomic profile of same lesion
* 60 lesions of which 31 with “on the spot” gen. profile
*  Colorectal adenocarcinoma liver metastases

*  PVE and uptake time corrected tumor-to-blood ratio, SUR,_,
KRAS+: SUV_ . =17.5
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Popovich et al, EJNMMI Res. 2020



Mukpo-CT Ha o6pa3yu crned mpaHc-apmepuasHa paduoembonusayus c 9°

Custom-built micro-CT scanner

(Nikon Metrology NV, Leuven, Belgium):
4 to 9 micron voxels

120 kV peak voltage, 7.0W,

Naydenov et al, JVIR, 202

Resin spheres
20-60 microns
Aver. 32.5 microns

Glass spheres
20-30 microns
Aver. 25 microns

srial Sloan Kettering
'r Center



Jleyeeepu)xHu npekbceaHusi Ha [JHK u pad. do3u

pH2AX stained cells (red)

Section with pH2AX staining
rospheres Doses at time of biopsy (4.3 h post infusion)
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Memoodu 3a 6posiyuHa aemopaduozpachusi

CuuHTUnaunoHHHn [asoBu npon. kKamepun Criean Ha o B CR-39

Exposure
chamber

12v/2v
power cables

— Lens

USB cable
for CCD

iQID, QScint

Spatial res. ~ 20 um

Sens. ~0.00006 dpm
fora ~100%

BeaQuant, Ai4r
Spatial res.: Alpha 20 ym
Beta 20 ym
High en. e-,e+ 50 ym

Linearity over 5 orders of magnitude
Sensitivity: 0.0005 cpm /mm?2

CR-39 plastic
Spatial res.: ~ 2 ym

Limited dose range

Memorial Sloan Kettering
Cancer Center
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Apyrv Hanpas/ieHUS:
- lamma Kamepwu (SPECT)
- Tepanua c Oxe enekTpoHU

2.0 MeV 0.6 MeV
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https://www.grandviewresearch.com/
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