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SCATTER EVENT

I— One annihilation

r Detection within coincidence window

I— Energy loss due to scatter

But energy still within energy window
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Timing discriminators

Time delay between a and b ig
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coincidence window,
Amplitude of b pulse is below
accepled range.

EVENT REJECTED.

Coincidence Circuit




RANDOM EVENT

Two annihilation

Energy within energy window
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> 2D E43D Scan >

2D acquisition mode

3D acquisition mode

Septa employed

Low efficiency

Higher dose required
Lengthy scan times
Fewer counts per dose
Low scatter

No septa

High efficiency

High sensitivity

Lower dose required
Short scan times
Higher counts per dose
High scatter
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Scan Process

(@) (b)

CT PET

1. CT scout performed first
2. Full CT performed second

3. Patient moved further into scanner and PET
scan acquired third




PET/CT scan Protocol

Spiral CT: seconds

CT
Recon

attenuation correction

FUSION

WB PET: 20-30 min

PET
Recon Fused PET/CT




> PET/CT Scanner >

« PET/CT &CT tB &

» CT ERAR1E(CT Attenuation Correction, CTAQ)
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> PET/CT Scanner >
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> PET/CT Scanner >
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> Attenuation Correction

f N, .,./WM\

Without correction With correction

Uniform cylinder




> Attenuation Correction >

e Je.

AC image NAC image




> PET/CT Scanner >
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FDGEEYITE 7T
F-18 Fluoro-2-Deoxy-D-glucose
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BASIC OF FDG PET/CT
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2 Early Scan:

From head to pelvis was performed 40min~1 hour
after intravenous injection

2 Delay Scan:
Performed 2~3 hour after intravenous injection

Dual time point imaging
% Cancer : slightly increased uptake with time

< Normal and inflammation : no change to slightly
decreased




STANDARD UPTAKE VALUE (SUV)

SUV = Activity in ROl (MBq) / vol (ml)
Injected activity (MBq)/patient weight (g)

» Higher the SUV, greater the risk of disease
» Compare SUVs to monitor therapy
» Cannot be used as an absolute number

. i |
o9 : O
l_ -_-..L-' -
- _fﬁ j-:- o
" = Sk
before chemotherapy chemotherapy day 7 chemotherapy day 42

SUV =17.2 SUV =3.9 SUV =1.8



STANDARD UPTAKE VALUE (SUV)

[suvbw: 11.7322| =

; =
(Lﬂax: 14,458 D
Interpola ed

Early Scan Delay Scan
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Q.CHECK

A QUALITY CONTROL LINK BETWEEN THE SCANNER AND

WORKSTATION

Ensures customer defined Radionuclide

key quantitative

Pre-injection measurement

parameters needed for Injection date & time

SUV calculation are
entered

Post-injection measurement
Scan time & date

Brings reliability
and confidence to
the reading room

Blood glucose level

Is the patient diabetic ?
Patient weight

Patient height

Patient gender







PATIENT PREPARATIONIN

@ Fasting: at least 6 hours
@ Make sure no IV dextrose is being given
® Check glucose (<150-200mg/dl)

Increased insulin, decreased sensitivity
@ Avoid ovulation period
@ Avoid Breastfeeding period
® Full history

Last surgery, chemo, radiation
Old or correlative studies




PROTOCOL

® 10mCi of 8F-FDG IV
Physical check up — 0.07mCi/kg
Cancer patient — 0.14mCi/kg

® Wait quietly in a room for 40-60 min
® Emptying bladder
® Drinking water 300-400cc
® Most image supine with arms up
® (1)Head to mid-thigh
(2) Lower Limb
® PET-CT imaging: 35-40 minutes
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Amyloid PET

Neuraceq (florbetaben F18 injection)




Amyloid PET

Neuraceq (florbetaben F18 injection)

> EETRELEI R & B A K B (B-amyloid neuritic plaque)
NWEE - Eaﬁ?‘ﬂ]ﬂ]ﬁ BRI A B E I RZ 258 ECAE
(Alzheimer’s Disease)WaTlh & E 1 E B R AR ER ARV
R -

» BEERMERETFEXAREENTE2ET TR - BRULET
x’fM%H“‘EPB?E‘E;EﬁKﬁ%EB(ILEE ( B-amyloid plaque ) W&E -
B2 ET R EERNEEA -




Amyloid PET

Neuraceq (florbetaben F18 injection)
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Amyloid PET
Neuraceq (florbetaben F18 injection)

» FEFICEHRZEY(IERFIETERERBEMIEF1=(6
sec/mL) - XGRS EABEI0OZF ) -
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Amyloid PET

Cerebellum Lateral temporal Frontal lobes Posterior cingulate / Parietal lobes
lobes Precuncus

Neuraceq
Negative Scan

Neuraceq

Positive Scan




Amyloid PET

Neuraceq (florbetaben F18 injection)
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Axumin
(Fluciclovine F18)




Axumin (Fluciclovine F 18)

» Axumin (fluciclovine F18) injection is indicated for
positron emission tomography (PET) imaging in men
with suspected prostate cancer recurrence based on
elevated blood prostate specific antigen (PSA) levels
following prior treatment




Axumin (Fluciclovine F 18)

Oncologic Imaging with Amino Acids

» Amino acids are in demand for both anabolism & catabolism and
are key nutrients for tumor growth

» Involved in signaling via mTOR

» Metabolic shift: glutamine used as an alternative energy source to
glucose

» Targeting transport of glutamine inhibits prostate cancer growth in
vitro and in PC-3 xenografts




Axumin (Fluciclovine F 18)

» Fluciclovine F 18 is an synthetic amino acid PET imaging
agent labelled with 18F

» Transported most like glutamine

» Recognized and taken up by amino acid transporters that
are upregulated in many cancer cells, including prostate
cancer

» Principle transporters involved in fluciclovine F 18 uptake
are LAT1 and ASCT2

» LAT1 and ASCT2 expression levels have been correlated
with a more aggressive phenotype of prostate cancer

» Fluciclovine F 18 is not metabolised or incorporated into
newly synthesized proteins




Axumin (Fluciclovine F 18)

Anti 1-amino-3-18F-fluorocyclobutane-1-carboxylic acid,
also known as FACBC)

Amino terminus

18F radiolabel for
PET imaging

Cyclic side-chain Carboxy terminus




Axumin (Fluciclovine F 18)

r BEEUSEIFE S WS HZEED - SERRERELY
Fluciclovine - ZZ18&~18 ( 18F) - BREEIFFEEBFERESER -
Fluciclovine (18F) B9{EE &% (1r, 3r)-1-amino-
3[18F]fluorocyclobutane-1-carboxylic acid

» Fluciclovine (18F) AL EEER - ZHEEEEREAMARIARERIRE
ZLAT-1 70 ASCT2 Iz E R 8B E HE1TEE - Fluciclovine (18F) 7£1E
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» KA ELE - JERE-1E B ABELE (tumor-to-normal tissue
contrast ) FUEE 184 210 niEZER RS




Axumin (Fluciclovine F 18)
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Axumin (Fluciclovine F 18)

X . 1 minute 30 seconds 4 minutes £ 1 minute
0 minutes 1 minute (approximate) (PET acquisition start time)

Fluciclovine (*®F) Move arms
administration above head
(arms down)

CT for attenuation Static PET acquisition
correction and Mid-thigh (just below the
anatomic correlation pelvis) to base of skull

It is very important that prostate
bed is centrally positioned within
first bed position and that inguinal
lymph nodes are included



Axumin (Fluciclovine F 18)

Prostate Bed: Post-Prostatectomy a’{’ BLUE EARTH

IIIIIIIIIII

* Subject presented with elevated PSA of 43.5 ng/ml

* Prostate bed recurrence detected (blue arrow)
N 4

v ‘\\

Coronal view

Sagittal view




Axumin (Fluciclovine F 18)

Lymph Nodes ;gg BLUE EARTH

+ Subject presented with rising PSA (2.31 ng/mL), post-radiotherapy and brachytherapy
* MR negative for extra-prostatic disease

* Image interpretation: positive sub-cm right common iliac and obturator nodes (blue
arrows), histopathological sampling confirmed malignancy

y University, Atlanta, GA, USA.




°3Ga-PSMA PET/CT



Introduction

» BIAIRRSEMIETR ( prostate-specific membrane antigen -
E—RIOAEEER  TZ2FERAISRAH -

» PSMAIE2INERZEEMERE - BEREENZRIVIEE -
» Gallium 68 PSMA-11
» 2020F 128 - =BIEmEYEIEE ( FDA ) EMEr =8 IR 45

Al BREEAE {8 B2 IR 2 L -

» 2021F5H - FDAB#ES —TEF-18 PSMA R EI RIS IR B B E
Eesoy BB EZEANER -

» %8Ga is most often obtained from a #8Ge/%8Ga generator system.

» 68Ga decays with 89% yield by positron emission and has a half-li
67.63 min.
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» BRIR_EPSMA B oI IRAR Y25 IREEEZEN 5 hH 7 H
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Patient preparation

Hydration with e.g. oral intake of 500 mL of water 2 h
prior to acquisition

Activity

1.8-2.2 MBq(0.049-0.060 mCi) 68Ga-PSMA per kilogram
bodyweight

Administration

i.v., Flushing with at least the same volume of saline

Concomitant
medication

Furosemide (20 mg i.v.)

Uptake time

60 min (acceptable range: 50 to 100 min)

Patient position

Arms elevated above the head

CT Protocol

FOV: base of the skull base to mid-thigh

PET Protocol

FOV and acquisition: from mid-thigh to base of the
skull base; 3-4 min per bed position




FDG-PET/CT Ga-PSMA-PET/CT

Mx: 2.54 SOV

i
€

Q-

Max: 44.62 SUV




°3Ga-DOTATOC
PET/CT




Clinical indications

» AR ( neuroendocrine tumor, NET ) IR A 7 4

» ASRRBEEE  TUSESESE - ELEERRZHERS
2 (4160%)

> MRIENET EBAIMRAZA A RIER (Ki-67) ~ MMEEERS -
- MERY - BRME G1 ( well differentiated, low grade )
- MERY - ERME G2 (well differentiated, intermediate grade

MERY - &= ME G3 (well differentiated, high grade )

MmAMEARZNEN—EHE Z SNEC (&R WE ) -

Table 2 Classification of NENs according to AJNCC 2017 [29]

Neuroendocrine Neoplasm (NEN)

NEN with Ki-67 < 20% NEN with Ki-67 > 20%
NET G1 NET G2 NET G3 NEC
Neuroendocrine tumours Neuroendocrine tumours Neuroendocrine tumours Neuroendocrine carcinoma
low grade Ki-67 < 3% well differentiated well differentiated with Ki-67 > 21%,
Ki-67 3%-20% Ki-67 21%-55% usually > 55%

- large cells
- small cells




Clinical indications

> ¥$£‘“|7§ WPERR (NETs) FEERIIRRE - T —1EREN
D ERMRITHE -

» 80%MHAAN D W IEERES BRI ZEX 2 (somatostatin
receptor - SSTR)) - FALIEBRHIEZ B & IREMEN AL S
ERS -

» B ES T EeEREERNINL11-octreoscan K1EFiFia
(Gab8 DOTATAC or DOTANOC or DOTATATE PET/CT) -

» Ga 68 dotatate 2— @ EFHNERIMNZBLY) - 553
FRIMEZELIZEZIVA -



Patient Preparation and Preca

Pre-arrival and patient instructions :

» No need for fasting before injection.

» patients discontinue all shortlacting somatostatin
analogs (SSAs) 24 hours prior.

» The EANM procedure guidelines for SSTR-PET suggest
an interval of 3—4 weeks after administration of long-
acting SSAs to avoid potential somatostatin receptor
blockade.

» Patients should drink water to ensure adequate oral
hydration prior to administration of SSTR-targeted
radiotracers and to continue to drink and void
frequently during the first hours following
administration to reduce radiation exposure to the
bladder.




Patient Preparation and Preca

Image acquisition :

» 98Ge/%8Ga generators ; half-life : 68 minutes
» SSTR-targeting radiotracers:

» 68Ga-DOTATOC ~ 68Ga-DOTATATE -~ 68Ga-DOTANOC
» Administered Activity :

» Adult : 100-200 MBq (2.7-5.4 mCi)

» Pediatric patients : 1.59 MBqg/kg (0.043 mCi/kg) with a
range of 11.1 MBq (0.3 mCi) to 111 MBq (3 mCi).

» Uptake time : 45-90 min after injection (60min)
» Patients should void before scanning.
» start at the vertex and extend to the mid-thighs.




hepatic normal
metastases spleen

rs
~._ small

bowel 1°
& ® \ |
FDG PET/CT DOTATATE PETICT Axial DOTATATE PET/CT




Thanks for your attenyion



