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Effective sensitivity: solid angle TN
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line source sensitivity
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Effective sensitivity: solid angle T
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Age: 61
Gender: Male
Height: 164 cm
Weight: 65 kg

Tracer: FDG
Dose: 7.8 mCi
80 mins post injectior

UCDAVIS

UNIVERSITY OF CALIFORNIA

20 min

10 min

5 min

2.5 min

75 sec 37.5 sec 18.75 sec

in collaboration with Zhongshan Hospital



Effective sensitivity: TOF
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Effective sensitivity: TOF s
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Effective sensitivity: TOF s

BRUSSELS'23
true image noi:gr']l'_(_)r(F)?nd non-TOF MLEM TOF MLEM
sinogram same resolution

TOF: 3 times less noise

40 cm or 9 times higher sensitivity
TOF:200 ps ~ 3 cm ValnonTOF _ 0. 664 40 cm
varyor 3 cm .o
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Effective sensitivity: TOF
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Effective sensitivity: spatial resolution MO T

desired spatial resolution |
Effective sensitivity

l

1 2 . 1 2
varo ~ SNRfgr ~ (SolidAngle)” x FWHN ¥ (FWHMZecon — FWHMZ gem )

4
(FWHMpostsmooth)
long scanner

« WBPET:1<P< 2
* singleorgan: P =1

system timing resolution system spatial resolution

small diameter: P = 1 00
SNR% o ~ f TOFkernel?(x) dx

J Nuyts et al. I[EEE Trans Med Imaging 2022 O
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TOF: reconstruct activity and attenuation

MR / atlas-based
attenuation

MLEM
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GE Signa PET/MR
TOF: 380 ps
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TOF: reconstruct activity and attenuation il
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attenuation template
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TOF: reconstruct activity and attenuation i

MLAA attenuation

GE Signa PET/MR
TOF: 380 ps

MR / atlas-based
attenuation

MLAA activity “ P °
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TOF: reconstruct activity and attenuation T s

Patient 1 Patient_2 Patient_3 Patient_4 Patient_5
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TOF:
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TOF: angular sampling W70
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joint estimation

with MLAA
21

WWW

o
o
LN

TOF 30 ps

TOF: angular sampling



TOF: angular sampling i

BRUSSELS'23

joint estimation

measured activity true attenuation estimated difference true
sinogram attenuation and estimated
www.belnuc.be attenuation
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Spatial resolution: motion correction! W rreper:

Richard Carson et al.,
Yale UnlverS|ty' MR NMC FIR

Data-Driven Motion Detection and Event-by-Event Correction
for Brain PET: Comparison with Vicra

J Nucl Med 2020; 61:1397-1403

Yihuan Lu', Mika Naganawa', Takuya Toyonaga', Jean-Dominique Gallezot', Kathryn Fontaine!, Silin Ren?,
Enette Mae Revilla', Tim Mulnix!, and Richard E. Carson'?

'Department of Radiology and Biomedical Imaging, Yale University, New Haven, Connecticut; and >Departiment of Biomedical
Engineering, Yale University, New Haven, Connecticut

Polaris Vicra

Passive Markers

(ﬂ " <
Camera-Robot Calibration for the Da Vinci Robotic Surgery System WWW be | nuc be 24

Orhan Ozgiiner”, Member, IEEE, Thomas Shkurti, Siqi Huang, Member, IEEE,

Ran Hao, Graduate Student Member, IEEE, Russell C. Jackson™, Member, IEEE,
Wyatt S. Newman, Senior Member, IEEE, and M. Cenk Cavusoglu™, Senior Member, IEEE

IEEE Transactions on Automation Science and Engineering 2020
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Spatial resolution: motion correction! MO T

Richard Carson et al.,

Yale University' NMC FIR

-

-

Vicra

Data-Driven Motion Detection and Event-by-Event Correction
for Brain PET: Comparison with Vicra

J Nucl Med 2020; 61:1397-1403

Yihuan Lu', Mika Naganawa', Takuya Toyonaga', Jean-Dominique Gallezot', Kathryn Fontaine!, Silin Ren?,
Enette Mae Revilla', Tim Mulnix!, and Richard E. Carson'?

'Department of Radiology and Biomedical Imaging, Yale University, New Haven, Connecticut; and >Departiment of Biomedical
Engineering, Yale University, New Haven, Connecticut

Polaris Vicra
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Passive Markers
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Spatial resolution: motion correction! e
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Spatial resolution: motion correction! MO T

Data-driven voluntary body motion detection and non-rigid
event-by-event correction for static and dynamic PET

Yihuan Lu", Jean-Dominique Gallezot', Mika Naganawa', Silin Ren'®, Kathryn Fontaine', Jing Wu',

John A Onofrey', Takuya Toyonaga', Nabil Boutagy’, Tim Mulnix', Vladimir Y Panin’, Michael E Casey”, L. L L L
Richard E Carson' and Chi Liu Phys. Med. Biol. 64 (2019) 065002 (13pp) Rigid Post- Non-Rigid post- Rigid moco Non-Rigid moco
No MC Recon Regis Recon Regis during Recon during Recon 2

1BF-FPDTBZ
vesicular monoamine
transporter-2 in
pB-cells in pancreas

Figure 5. Reconstructions of sample ['°F]JFPDTBZ studies (0-120 min). (A) Coronal slices through the pancreas (arrows) of Study

1; (B) transverse slices through the pancreas (arrow) of Study 1; (C) coronal slices through the kidney (arrow) of Study 2.
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Deep lea rning (just a short comment) ¥ | oot

16 mm

| o | FWHM | FWTM |
ZD-CNN 69 ps 151 ps 286 ps N
3D-CNN 63 PS 141 ps 266 ps absorbing paint

8x8 SiPM array

ation!

ct training ¢4

erfe .
A\mOSt P dur'\ﬂg app\\C

nO surprises

Mariele Stockhoff, Jens Maebe, Florence-Marie Muller, Maya Abi Ak, 31x8x8

Stefaan Vandenberghe, Ugent input
J Maebe, S Vandenberghe, Phys Med Biol 2022

Nicola Belcari, University of Pisa, Phys Med Biol 2022
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Deep lea rNiNg (just a short comment)

PET raw PET raw
data data

ﬂ< OSEM >
Bowsher reconstruction is slow
PET raw data needed
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G Schramm et al., Neurolmage 2021 30 0000




Deep learning (just a short comment) m

BELNUC

train CNN with

good results, low bias, on

1BF-FDG NYU =)
NYU 8F-FDG images
m) bias on KULeuven '8F-FDG
(different scan time after injection)
18F-FDG NYU #»» no such bias on 8F-FDG
+ KULeuven t i i
erfec -> validation
stil ata are not P
- tram\ng c ring app\\ca’uon pOSS\b\e
18F-FDG + #» no such bias on 8F-PE2|
18F-PE2I
#» no such bias on 18F- FET
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 Effective sensitivity /

longer scanner (how long?), (much) better TOF, higher spatial resolution
* scan time shorter %

S
)

» less activity 2
e less noise g 7
»
« TOF-PET “»
\ < 30 ps *:{

« Spatial resolution

* improving continuously 6
* motion correction! OYM
* Deep Learning

 very powerful

« validation! O
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