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SUREOHPDPPD UD\VLQWHUDFW ZLWK PDWWHU LWRUBHGVFDWW
SHVXOW 'DWD ORVV IURP UHJLRQV L QDG PADKHD R/E M B FOW
BROXWLRQWLPDWH PHDVXUH DWWHQXDWILRQ B/QE GRRUUHFWLR

PET Attenuation Correction WHG

P2 = e'l-ll]-"")

Without attenuation
=== Attenuation, p=0.16cm

Position I': ﬂll
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&RQYHQWLRQDO 3(7

OHDVXUHPHQW RI WKH WLPH GLITHUHQF
GHWHFWHG JDPPD UD\V

/LPH RI IOLJKW UHFRQVWUXWLRQ LQFU

(VSHFLDOO\ LPSRUWDQW IRU ODUJH SD'

S5HTXLUHV YHU\ IDVW GHWHFWRUV DQG | 7LPELRI 1OLJIKW 3(7

/,1,.80 '(5 81,9(56,7b7 Oh1&+(®
.OLQLN XQG 3ROLNOLQLN I+U 1XNOHDUPHGL]LQ



%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

3(7 7,0(2))/,*+7 72)

'LVWDQFH FP

) RIKW VF

B [ 1 80 '(5 8119(56’7[)7 ohl&-ﬁ(—
.OLQLN XQG 3ROLNOLQLN l+U 1XNOHDUPHGL]LQ



10P PUBLISHING Puysics IN MEDICINE AND BIOLOGY

%|QLQJ ,QWURGXFWLRQ WR 1XFOHDID WW G L F L Phys. Med. Biol. 56 (2011) 23752389 doi: 10.1088/0031-9155/56/8/004
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Physical and clinical performance of the mCT
time-of-flight PET /CT scanner

"'$: 26(0 ''23 26(0 ''23 26(0 B W Jakoby' %, Y Bercier’, M Conti®, M E Casey’, B Bendriem’
and D W Townsend”"*
1 1 )
$ & 6 & 5 1 $ & 6 & 5 1 $ & 6 & 5 1 ! Department of Physics, University of Surrey, Guildford, Surrey, UK
2 University of Tennessee Medical Center, Knoxville, TN, USA
3 6 ) 3 6 ) 7 R ) 3 Swm;nl Mcdictﬂ SLDI\L‘I;OII:U;A. I:.lc.f'KnuxV'sllc."]'N. LJS.'\./
4 Singapore Bioimaging Consortium and National University, Singapore
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Figure 4. Transverse images of the reconstructed image quality phantom for a sphere-to- .
background ratio of 4:1 with a 200 by 200 matrix. The images display the transverse section
through the axial center of the spheres with the lung insert in the middle reconstructed with (left)
2D AW-OSEM, 3 iterations, 8 subsets, 5 mm Gaussian filter, (middle) 3D OP-OSEM PSF, 3 L | » ¢
iterations, 21 subsets, no post-smoothing, and (right) 3D OP-OSEM PSF+TOF, 2 iterations, 21 . L ¥5
subsets, no post-smoothing. ; e 4 -
S <
Table 4. Image quality results for 4:1 sphere-to-background ratio, 400 > 400 matrix. X [8
Contrast recovery (%) Background variability (%) . ¢ == g o . e «~a
Sphere size 2D OSEM PSF PSF+TOF 2D OSEM PSF PSF+TOF X X
Figure 5. An 83 kg patient (BMI: 31.6) with lung cancer reconstructed without (A) and with (B)
10/ 23.4 508 64.5 42 5.7 56 TOF information. The circles indicate the locations of the volumes of interest (VOIs) for the lung
= s = e = =0 lesion (signal) and inside the liver (background). Note the lower noise in B.
13 mm 41.4 76.4 89.7 38 5.0 49
17 mm 58.3 81.8 927 33 42 43
22 mm 739 87.7 97.2 2.6 34 3.8
n o Table 5. Results of the clinical image quality analysis.
28 mm 62.4 67.2  76.1 2.1 2.8 3.6
37 mm 67.6 746  8l.1 1.8 2.1 34 Patient 1
Lung residual (%) (o) 21.6% (1.8) 18.3(1.0) 11.2(0.5) Parameter PSF  PSF+TOF
All reconstructions were performed into a 400 x 400 matrix. Contrast 2.60 3.10

The 28 and 37 mm spheres are filled with non-radioactive water.

2D OSEM: 3 iterations, 8 subsets, 5 mm Gaussian filter. Noise 0.24 0.19
PSF: 3D OP-OSEM PSE, 3 iterations, 21 subsets, no filter. SNR 6.59 1118
PSF+TOF: 3D OP-OSEM PSF+TOF, 2 iterations, 21 subsets, no filter. Gaingxr 1.70
o standard deviation.
L1, ‘(5 56,7h7 hl&+5(
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(a) nonTOF

(b) TOE,

Fig.2 Transaxial slices of an image quality phantom, reconstructed
with high-resolution iterative reconstruction with resolution recov-
ery. The scans were performed on a Siemens Biograph mCT PET/CT
scanner (527 ps intrinsic time resolution) and the new Siemens Bio-
graph Vision (210 ps intrinsic time resolution). From left to right: a

Fig.5 Coronal slice of PET
image of a patient injected with
40 MBq of '%*I, day 5. Patient
with differentiated thyroid
cancer at high risk, bearing
distant metastases. a NonTOF
image and b TOF image. Data
kindly provided by Walter
Jentzen (University Clinic of
Essen, Department of Nuclear
Medicine, Germany). To better
appreciate the difference of
background noise, the color
scale has been thresholded to
0.5% of the maximum value

Clinical and Translational Imaging (2019) 7:139-147
hetps://del.org/10.1007/540336-019-00316-5

EXPERT REVIEW

The new opportunities for high time resolution clinical TOF PET

Maurizio Conti' - Bernard Bendriem'

5\

527ps (c) TOF, 210ps

non TOF image from mCT, b TOF image from Biograph mCT, and ¢

TOF image from Biograph Vision. The phantom had six hot spheres

(5, 8, 10, 13, 17, 22 mm diameter) with a contrast of about 4:1, and a

total activity in the background of about 50 MBq of '*F Fig. 1 Photomultiplier tube (PMT) (left) and silicon photomultiplier
(SiPM) (right)

(a) nonTOF (b) TOF (527 ps)
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

3$57,%/ 92/80( &255(&7,21 39&

({KH OLPLWHG VSDWLDO UHVROX)
D AEOXUULQJ3® RI PHDVXUHG VLJ(

6SLOO RYHU 62 HIKHFW
PHDVXUHG VLJQDO RI RQH VWUX
AVSLOOV: LQWR QHLJKERULQJ V\

1T fw 1
3DUWLDO YROXPH 39 (IIHFW
6XSHUSRVLWLRQ RI PXOWLSOH V
\'” T | Lo WKH VDPH YR[HO

2ULIJLQDO GLVWULEXVOHFERQVWUXFWHG LPDJHYV

8Q FRUUHFWHG &RUUHFWHG
IRU39 DQG 62 (IIIHFWYV
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

08/7, 02'$/ ,0$*,1* 3(7 &7

6LHPHQV %LRJUDSKVFRYHU\

3(7 &7 HI[DPSOH %URQFKLDO FDUFLQRPD %&
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

08/7, 02'$/ ,08$*,1* 3(7 &7

[ 3(7 &7
[ 'LDJQRVWLF &7 DQG GLDJQRVWLF 3(7 LQVRQ®W MYVLW

/f $GGLWLRQDO LQIRUPDWLRQ GXH WR RR RHIJLVWHUHG
PRWUSKRORJ\ &7 DQG IXQFWLRQ 3(7

[/ -RLQW UHSRUWLQJ E\UDGLRORJLVW DQBELO®XQFOHDU Pt}
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08/7, 02'$/ ,0$*,1* 3(7 05

3(7 &7 LV ZLGHO\DFFHSWHG LQ GLDJQRVLVDQG WKHUDS\ SOD

&7 LVIDVW FKHDS 05 LVVORZDQGH[SHQVLYH

SDWLHQWYV DUH QRW H[SRVHG WR UDGLDWLRQ LQ 05

PET PET/CT

6RIW WLVVXH FRQW
FRPSDUDEOH WR 05, H
FDQ QRW EH LGHQWLIL
VFEDQ

ORUSKRORJLFDO DQ
LQIRUPDWLRQ IURP 05
FR UHJLVWHUHG ZLWK
LQIRUPDWLRQ IURP 3(7

0 -XGHQKRIHU /DERUDWRU\ IRU 3RIHA@LQLHFMIOQ PMRIQJ DQG
RI WKH :HUQHU 6LHPHQV )RXQGDWLHRWV L(\EHBKD UKL QDHQV *$HULP D Q\
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

0o8/7, 02'$/ ,0%*,1* 3(7 05

APD-based PET detectors

Conventional PET detectors

6WURQJ 3(7
DUWLIDF Y=Y L
PDIJQHWLF IL

5HGXFHG 3 (7
DUWLIDFWYV LQ '
PDIJQHWLF ILHO

B=0 B#0 B=0 Bx0
Bl Conventional PET detectors (A) are based on scintillation
crystals and Anger-logics readout. They work only outside
magnetic fields (B). If a PMT is operated inside a magnetic
field (B # 0) then the multiplier step is construed and the
readout map severely distorted (C). Avalanche photodiodes
(APD) based detectors (D, E) are semiconductors that can
be operated in magnetic fields, even at ultra-high field
strengths (F, G). (Image courtesy of Prof. B. Pichler, University
of Tubingen, Germany.)
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

0o8/7, 02'$/ ,0%*,1* 3(7 05

BHTXHQWLDO 3(7|c 55HPRYDEOH 3(7 ,{]l $XLOW LQ ODUJH| )29 3(7

b c MRT
B PET ‘

&:’@“_? M@.@g

0 -XGHQKRIHU /DERUDWRU\ IRU 3RIHA@LUQLHMKQ FPORIQJ DQG
RI WKH :HUQHU 6LHPHQV )RXQGDWLHRWY L(\EHBK D UL QDHQV *HUP D Q\

! ! !

1R VLPXOWDQHRXV,QLWLDO 5 "' VI\VWHRMWZHWKWHG 3(7 05 6\VWHPV
LPDJLQJ 3(7 LQVHUW DUHDYDLODEOH
DSSUR] DSSUR[ VLQFH
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

08/7, 02'$/ ,0%$*,1* 3(7 05 ,17(*5%$7("

f')* IXQGHG UHVHDUFK LQVWDOODWLRQ RKQILHRHQV 3(7 O
'"HSW RI QXFO OHG .OLQLNXP UHFKWYV GHU ,VDU 780

Das MR-PET in Miinchen - ein Beispiel fiir Grofgeratefdrderung durch die
DFG
@© Siemens-Pressebild
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

08/7, 02'$/ ,08*,1* 3(7 05
3(7 SWWHQXDWLRQ FRUUHFWLRQ XVLQJO0O5 LPDJHYV

3(7 DWWHQXDWLRQ FRUUHFWLRQ IURP 05 GDWD LV QRW

7UDQVIRUP SURWRQ GHQVLW)\ IURP 05, WRIOWWHQXDV
IRUJDPPD UD\V

~400

4200

&7

0 -XGHQKRIHU /DERUDWRU\ IRU 3RIHA@LQLHFMIOQ PMRIQJ DQG
RI WKH :HUQHU 6LHPHQV )RXQGDWLHRWV L(\EHBKD UKL QDHQV *$HQLP D Q\
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW
08/7, 02'$/ ,08*,1* 3(7 05
3(7 SWWHQXDWLRQ FRUUHFWLRQ XVLQJO0O5 LPDJHYV

3(7 DWWHQXDWLRQ FRUUHFWLRQ IURP 05 GDWD LV QRW

B soft-tissue attenuation correction (AC) based on MR imaging. (A) Uncorrected whole-body PET scan showing relative activity enhancement in
the lungs and on the outer contours of the patient. (B and C) Dixon MR sequence providing separate water/fat ‘in-phase’ and ‘opposed phase’
images that serve as basis for soft-tissue segmentation. (D) Segmented tissue groups (air, fat, muscle, lungs) that can be assigned to 511 keV
attenuation maps. (E) Resulting attenuation corrected whole-body PET scan of the initial data set (A).

Whole-Body MR/PET Hybrid Imaging:
Technical Considerations,

Y ieal WarkAew and Tathal Rasules |
Clinical Workflow, and Initial Result: /.1,.80 '(5 81,9(56,7b7 Oh1&+(#
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0o8/7, 02'$/ ,0%*,1* 3(7 05

Erster Simultaner MR/PET Patienten Scan

MR Acquisition PET Acquisition MR Acquisition
* TR/TE: 4000ms/105ms « 370 MBq ['®F]FDG « TR/TE: 3000ms/91ms
* T2 Turbo Spin Echo * 1 hscan, 3 hp.. » Echo Planar Imaging (EPI)

EBERHARD KARLS ‘~ 3 ‘,," Strahlenschutz in Mediz schung und Industrie - TUV Sud Laboratory for Prec"nical Imaglng
UNIVERSITAT = - - Martin S. Judenhofer

TUBINGEN . ©L Preclincal Imaging and Imaging Technologies 2007 & Imag |ng Techn Ology
N

0 -XGHQKRIHU /DERUDWRU\ IRU 3RIHA@LQLHFMIOQ PMRIQJ DQG
RI WKH :HUQHU 6LHPHQV )RXQGDWLHRWY L(\FHBK DU QDHQV *HUP D Q\
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

08/7, 02'$/ ,0%*,1* 3(7 05

6LPXOWDQHRXV G\QDPLF 3(7 DQG 05

Bl Simultaneously acquired and superimposed on ''C-methi-
onine-PET and MR imaging avid tracer uptake of the atypical
neurocytoma on the left side in a 42-year-old patient (A).
Simultaneously acquired chemical shift imaging (CSI) MR
spectroscopy provides a map of choline to N-acetyl-aspartate
ratio (B) indicating the high proliferating index of the tumor,
while simultaneous diffusion tensor imaging (C) shows the
clear relationship to the adjacent optic radiation.

Whole-Body MR/PET Hybrid Imaging:
Technical Considerations,
Clinical Workflow, and Initial Results

Harald H. Quick, PhD’; Ralf Ladebeck, PhD’; Jens-Christoph Georgi, PhD
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6 /HKQHU 8SGDWH 1XNOHDUNDUGLROBDDXWHLRQWWDQWL DOMSFKH H

O\RFDUGLDO 63(&7

(UJRPHWULF FKDOODQJH SKDUPDFRORJLF FKDOODQJH 9DVRG

$LPHG KHDUW UDWH VHOHFWJL¥GEHOQRVLQUHFHSWRU DJRQLVW

DIH | —J PO $VWKPD XQGUAQGHU HW
DO -1&
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Study STRESS
Dataset STRESS

O\RFDUGLDO 63(&7 Date 2010-05-04 10:28:25

Vaolume 72mi [7]
$QDO\WVLV RI (&* JDWHG LPDJHV EDY 141mi [12]
ESV 59mi [5]
EF 58%

Area 123cm? [7]
Eccentricity 0.73 [7]

Sty REST

Dataset REST

Date 2010.05.04 12:13:25
| volume  58mI[7]

EDY 117mi [12]
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7KH OHIW YHQW
6 /HKQHU .OLQLVFKH XQG H[SHULPHQWIGOPRHEHXRAROHN®EBDUHDIJQRVWLN G

'LDIJQRVLYV RI P\RFDUGLDO YLDELOL

OLDELOLW\ GLDJQRYQXRWRGKH R [\J O X F R
*ROGVWDQGDUG IRU P\ARFDUGLDO YLDELOLW\

) 3 (7
1R ILQGLQJ
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7KH OHIW YHQW
6 /HKQHU .OLQLVFKH XQG H[SHULPHQWIGOPRHEHXRAROHN®EBDUHDIJQRVWLN G

'LDIJQRVLYV RI P\RFDUGLDO YLDELOL

OLDELOLW\ GLDJQRYQXRWRGKH R [\J O X F R
*ROGVWDQGDUG IRU P\ARFDUGLDO YLDELOLW\

)'* 3(7
VFDU
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6 /HKQHU .OLQLVFKH XQG H[SHULPHQWIBOBEXMROHNZEDUHDIJQRVWLN GHU +HUJLQVXIIL]LHQ]

'LDIJQRVLV RI P\RFDUGLDO YLDELOLW\ ZLWK 3(7
6LPXOWDQHRXY DVVHVVPHQW RI SHUIXVLRQ DQG YLDELOL

SHUIXVLRQ OLDELOLW\
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6LPXOWDQHRXY DVVHVVPHQW RI SHUIXVLRQ DQG YLDELOL

y
f
]
’.J
i\
“-.
.

+LEHUQDWLRQ

/,1,.80 '(5 81,9(56,7b7 0Oh1&+%
.OLQLN XQG 3ROLNOLQLN I[+U 1XNOHDUPHGL]LQ



([SHULPHQWDO ,PDJLQJ DSRSWRVHDQG PRQLWRUL
(YDOXDWLRQ RI P\RFDUGLDO SXPS IXQFWLRQ LQ UDWV
ZLWKD $OEXPLQ IRU EORRGSRR

) )'* IRU P\RFDUG JUH\ GHOLQ

/7RGLFD /HKQHU HW DO -1&
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67%$7,& 96

Static acquisition
(i.,e. at t=120 min. p.i.)

"R

Dynamic acquisition
(i.e. from t=0 to t=120 min p.i.)
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02'(//,1*2) 75%$&(5 .,1(7,8&6

Tracer Kinetic Modelling

Adriaan A. Lammerisma

Compartment Models e

mstordam, The Netherlands

Blood volume tracer Blood flow tracer

Email: aa.lammertsma@vumec.n!

Tissue

Glucose metabolism
Receptor ligand

(7

VLU university medical center
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW
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Receptor Ligand Model

PLASMA
ACTIVITY, | EXCHANGE

ACROSS BOUND LIGAND
BLOOD | e
BRAIN ¥ é

BARRIER
Ki

RECEPTOR SITES

& W & W & W

$FWLYLW\ FRQFHQ®FWIWILRQ FRQFHGRAWDYW.IMWEFRQFHQWUD
LQ SODVPD QRQ VSHFLILFELQ®BE@FLILFELQ
F

YU university medical center
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

02'(//,1* 2) 75$&(5 .,1(7,&6
7:2 7,668( &203$570(17 : 5()(5(1&( 7,668( 02'(/

Full Reference Tissue Model (FRTM)

Differential equations
dCyp(t)/dt = K Cp(t) - koCpp(t) - ksCpp(t) + K,Cs(t)
dCg(t)/dt = kyCpp(t) - k,Cs(t)

To solve
Assume K,/k, = K,'7k,'
Fit C1(=C\p+Cs) for R,(=K,/K,’), ks, K3, BPyp(=Ks/K,)

with Cg as input function
— 4 parameters

(//;—
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% QLRI ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW
02'(//,1*2) 75%$&(5 .,1(7,8&6
JURP SK\VLFDO XQLWYV >%T PO@ LQ X S W BON HX IQR.VI\H 2R3 @)

[1"C]R116301: NK1 receptor ligand

Uptakeimage ———— Model ———— Functional image
>%T PO@ %LQGLQJ SR
>9%3 N N@

Za
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02'(//,1*2)75$&(5 .,1(7,&6
,PDJLQJ RI SRVW VIODSWLF UHFHSWRUDOS$DLODELOLW\ Z
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

1(8525(&(3725,0%$*,1* 0 3%$5.,1621

GPe - Globus pallidus externus
GPi — Globus pallidus internus
PUT — Putamen

SN - Substantia nigra

STN — Nucleus subthalamicus
THA - Thalamus

Mesencephalon
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

1(8525(&(3725,0%$*,1* 0 3%$5.,1621

,PDJLQJ RI SRVW VA\QDSWLF UHFHSWRU DYDLODELOLW\

) Synthesis
presynaptlc

DAT
Reuptake

0 3DUNLQVRQ 1HXURQV GHIJHQHUDWHLQ VXEVWDQWLD QLJUD
/BHGXFHG SUH VIQDSWLF GRSDPLQH UHOHDVHHFHIISBRAHG R BFXSDYHGREFVAM IV EQ DSW QF
/BHGXFHG SUH VIQDSWLF GRSDPLQH UHXSWDNH :UHGXFHG SUH VI\QDSWLF '$7 WUDFF
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

1(8525(&(3725,0%$*,1* 0 3%$5.,1621

,PDJLQJ RI SRVW V\QDSWLF UHFHSWRUDOY¥¥DLODELOLW\ Z

Increasedreceptor
concentration

18F-DMFP
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

*1,208 %$&.*5281"

[ BULPDU\ WXPRUV RI FHQWUDO QHUYH V\VWHP &16
[ 0ODLQ W\SH JOLRPD JOLD FHOOV
f QHZ RFFXUUDQFHV \ULQ *HUPDQ\ 'HX\QONKEHKDUWME V J

f7KHUDSKHXWLF VWUDWHJIJLHY UHVHHAWRWBHUDGLRWKHU
EUDFK\WKHUDSLH VHHGV AZDLW DQG VHH3

/** +** +**

4@

ODOLJQDQF)\ ORZ KLJK
 WURQJ

6XUYLYDO I \UV \UV \U
HFWLRQ
HUD S\
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

*/,208 %$&.*5281"

)'* GRHV QRW VSHFLILFDOO\ELQG WR JOLRPD VHH EHOF
5SHTXHVW IRU DPLQR DFLG WUDFHU

> &@ 0(7 > &@ OHXFLQ > &@ W\URVLQ

> )@ )(7 IOXRURHWK\OW\URVLQ

,PSRUWDQW WKH WUDFHU PROHFXOHY PXOWN WR BBUWY L
WKH EORRG EUDLQ EDUULHU EHIRUH WKH\RAD RHOHDFE K W I

05, 7 )'* 3(7 )(7 3(7
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6 XVSHFWHG JOLRPD LQ 05, LPDJLQ(

'"\QDPLF > )Y@ )(7 3(7
$QDO\WLV RI WLPH DFWLYLW\ F

'"HOLQHDWLRQ RI WXPRU WLVVX
'+2 JUDGH

%LRSV\ RI WXPRU WLVVXH ZLWK K

%LRSVKLVWRORIOIQDO GLDJQRYV
W\SH DQG JUDGH

'"HFLVLRQ RI WKHUDS\ VWUDWHJ\

'"HFLVLRQ
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92:(/1722/

Low-grade glioma (WHO I+I1)

High-grade glioma (WHO I11+1V)

AR AN

/[** |IRZ JUDGH JOLRPD :+2 , ,,

+** +LJK JUDGH JOLRPD :+2
7$& 7LPH DFWLYLW\ FXUYH

11 )9

$8720$7,& $1$/<6,6 2) '<1$0,& 3(7

c(t) = e¢>‘U§e%o>§U§

Time-Activity-Curve of voxel (55| 70| 29 )in gate 0

Activity [Bq/mi]

. DHWL
e [WR

ol b b b b L b b L L L
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Time [s]

Time-Activity-Curve of voxel ( 85|42 |32 )in gate 0

/ LV

oo ey by b by b e L b b by Ly
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Time [s]
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

92:(/7221 $8720%$7,& $1$/<6,6 2) '<1$0,& 3(7

)LW SDUDPHWHU SURFHVVLQJ

$IWHU ILWWLQJ HDFK YR[HO KDV D VHW R SDUDPHWH

Parameater 0 vs 1 Parameter 0 ws 2 Parameter 0 ws 3

WQDPLF3(7GDWD|§
FXUUHQW UHVROXW-
YR[HO

SUREOHP 1R VLPSOH ZD\ WR
GLVWLQJIXLVK WXPR—
IURP EXON '

=500

-1000)

BROXWLRQ i
OXOWLYDUUMNH$QD

C 1 1 1 1 1
-0
0100060 00S0.0MI00E O 000200040 0060 008 01
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

92:(/7221 $8720%$7,& $1$/<6,6 2) '<1$0,& 3(7

([DPSOH IRU WUDLQLQ RIRVY¥Y$HEHWHWKREBLRQ 7UHHYV
KHUH WR WHVW LI D YR[HO EHORQ#IV*WR*REBRRG WENNMK

(VWLP{@P

6 6LJQDO . % %DFNJURXQG
HJ FODVV +** o UHVW RI WKH FODVVHY
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

92:(/7221 $8720%$7,& $1$/<6,6 2) '<1$0,& 3(7

Software developed in C++ using: Q ________

Root and TMVA Toolkit (Cern)
for fitting and analysis

Einlesen des Inpultfiles

Dynamische

18F_FET-PET- |
_______ e
| n S i g ht TO Ol k it fO r i m a g e Erstellen der SupportMap » — :
processing e

Fitten auf die TACs

Fully automated tissue
CIaSSification in 5 min. Analysieren der Parameter

mittels MVA-Methoden

Parameter-
bilder

Segmentierung des
MVA-Ergebnisses
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Application to low-grade glioma (WHO I+Il)

LGG —ea—
Vessel T
Brain —e— |

FET (SUV) VOI MAP

500 1000 1500 2000
Time [s]

|

Sensitivity = 69 %, Specificity =100 %, N =14
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Application to high-grade glioma (WHO Il1+1V)

4 | | I |
HEG —a—
35§ Vessel 7
3 | ra|r| —e— |
25 1 l
T \%
2 -
FET (SUV) VOI MAP 15§ 1
13 | I % .
0.5 I i §
0 1 1 1
0 500 1000 1500 2000
Time [s]

Sensitivity = 94 %, Specificity =99 %, N =19

/,1,.80 '(5 81,9(56,7b7 0Oh1&+%
.OLQLN XQG 3ROLNOLQLN I[+U 1XNOHDUPHGL]LQ



-_ E N

f. \M.ﬁ




%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

3(37,'( 5(&(37255%$',27+(5$3< 3557 2)
1(852(1'2&5,1( 780256 1(7

IHXURHQGRFULQH WXPRUV 1(7
5DUH LQFLGHQFH DSSUR]J SHU \U
$JH SHDN EHWZ DQG \U QRW JHQGHU UHODWHG
ORVW SUREDEOH ORFDWLRQ DUH WMWURHQWHDRGSDRBDUHL
0 VWDWXV PHWDVWDVHV LV RIWHQ + GLDJQRVHG
\HDU VXUYLYDO ZHOO GLIIHUHRWIHDMIQEV LD W EG G
&ODVVLILFDWLRQ LQWR
)XQFWLRQDO LQDFWLYH WXPRUVQWEGRPLQDO SDLQ LQ DS
)XQFWLRQDO DFWLYH WXPRUV GLDUUKHD IHYHU
*UDGLQJ DFFRUGLQJ WR .L SUROLIHUDWLRQ LQGH]

* 42 (1(76
* C+ 2 (1(76
X +2 (1(76
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%|QLQJ

S OQWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW
1(7 75($70(17 *8,'(/,1(6
Morphological and |
functional imaging
Resection of primary / . \l Mo extrahepatic spread

A. Simple pattern of LMs

Q12

(unklobar or limited)

C.Diffuse LMs
G1/G2

O surgery
contraindicated

Resection Surgery Two-step surgery
imingr or contraindicated One-step surgery 1. Minor resection =
anatomical) Major liver resection RFA, RPVE, RPVL
+ RFA 2. Sequential major
liver resectron
¥ !
Ablation
{RFA, LITT) T PRt AR St
TALCE transpisntaiion
6RXUFH (1(76 /HLWOLQLH
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%|QLQJ

L, QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ

SDUW

5$',21/,*$1"' 7+(5%$3< 5/7 86,1*/8

([IDPSOH 5DGLROLJDQG WHKHMNUDBH Z&W K

0
W |

e ), W@

e A
’./’"@
P

Lu-177-DOTA-TATE

 OQMHFWLRQ RI WKH WKHUDSHXWLF

FRPSRXQG WKHUDGL
IX '27% 7$7( LQWR W
EORRG

/KH UDGLRSHSWLGHP
ELQG WR VRPDWRVWD

UHFHSWRUV RQ WKHWXPRU F

7KH UDGLRSHSWLGH L
LOQWHUQDOL]JHG LQWR
7KH UDGLRQXFOLGH G
%HPLVVLRQ

, QWHUDFWLRQ RI WKH
HOHFWURQV ZLWK WK
UHVXOWV LQ FHOO GH

RSHSWLGH
K H e§

Crectr o
ROHFXO

WL uker
V

WK W x BRU -

HFD\V Z

t Darstellung des
Eﬁgww’h‘eﬁen Peptids.
‘|(I\E)tHiﬂrO n'aah$Bergsma et al. Best
Pragtice & Res Clin Gastroenterol 2012)

J VvV I\

7XPRU FHOO
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW
5$',21/,*$1"' 7+(5%$3< 5/7 86,1*/8

([IDPSOH 5DGLROLJDQG WKKUDBS Z&A K

72*]0 - - -
- = EB47 [4) 0 fmmmmmmmmmmmm—me—e===> (PPLVVLRQ RIHOHFWURQYV Lu-177-DOTA-TATE
Lu 3 (p0§ OHO
™ - [ B5DQJH LQ WLVVXH LV VKRL
rwﬁfggwm,““ IHZ PP
Y2+LJK GDPDJH WR WLVVXH
,1.;4\ 1%’j3a2,o 726 XLWDEOH IRU - -
, oo ot ; 3213182 UDGLRQXFOLGH WKHUDS\
- 13122 5663 ns
e ——————————— » (PPLVVLRQRISKRWRQV
:
0,012 GGE‘;D 8§ ( NH9
3 \ 11727 ; 2488744
k- HE gn [ BDQJH LQ WLVVXHYHU| OC
/ &DQ HVFDSH WKH ERG\DQf
PHDVXUHG ZLWK VFLQWLJ!I
63(&7
Y26 XLWDEOH IRU
oo N 5 WKHUDS\ PRQLWRULQJ|DQ
~~_-,’ v 827 112048 oo GRVLPHWU\
Schematische Darstellung des
radioaktiv markierten Peptids.
o (Modifiziert nach Bergsma et al. Best
-‘-‘\ Practice & Res Clin Gastroenterol 2012)
i 72°:0
0 177
Hf
72 105
Q7 = 4983 keV
% B = 100
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

3(37,'( 5(&(37255%$',27+(5$3< 3557 )25
1(852(1'2&5,1( 780256 1(7

7XPRU FHOO VXUIDFHYVRHBWRYWRWLRIEBAFrHSWRUV

'27% 7$7(ZKLFKELQGV WR 6675 FDQ EHODEHOOHG ZLWK GLIIHUH

I X 7 G o /X '27%7%$7( WKHUDS\ WKHUD S\
PROQLWRULQJ ZLWK VFLQWLJUDSK\DQG 6.

*D 7 PLQ o *D '27%$7%$7( LPDJLQJ ZLWK 3(7 &7
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

/8 '27%$7$7( 7+(5$3< 2) 1(7

5/7 3/%1

> voo r Kd d d > voo r Kd d d

W dl d Ju P]JvP W dl d Ju P]JvP
it A e it A e Y

&\FOH &\FOH &\FOH

pur Kddd ~6X06 '"kéSur Kddd ~6Xo6 "kKéSur Kddd ~6X0d ' <o
dZ E %C Vv }e]Ju S E %C Vv }e]Ju SIHHZ E %C Vv }e]Ju SEC
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

1(7 3557 WKHUDS\PRQUIWRYLIISZLMR &7
3DWLHQW \U SDQFUHDWLF 1(7 ZLWKWHVDRFHWQ O\PSK

3UH WKHUDS\ 3(7 &7
ZLWKD '27$73$7(

SRVW WKHUDS\ 3(7 &7

ZLWKD '278$737(

7KHUDS\ ZLWK
IX '27$7$7( :

F\FOHV |
0%T

>

/,1,.80 '(5 81,9(56,70b7 0h 1 &+ Irm——
_.OLQLN XQG 3ROLNOLQLN leU 1XNOHDUPHGL]LQ



,0$3*(6 2) $ 3%7,(17 68))(5,1*)520 1(7

3ODQDU VFLQWLJIUDS&K3 (&7 &7

SURMHFWLRQ &RURQDO VOLFH

—apr

b

¢ 08

-(—~— S |
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'LDIJQRVWLF LPL

ZLWKD '"27%$7%7(
3ODQDU VFLQWLIJUDS&K3 (&7 &7 3(7 &7

SURMHFWLRQ &RURQDO VOLFH

—apr

b

.
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\
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&
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'LDIJQRVWLF LPL

ZLWKD '"27%$7%7(
3ODQDU VFLQWLIJUDS&K3 (&7 &7 3(7 &7

3URMHFWLRQ 0.3 0.3

¢y

0,3 OD[LPXP LQWHQVLW\SURMHFWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'RVLPHWU\ IRU 5/7
'RVH HVWLPIRW MRSV

$00 GHFED\V 'RVH LQ WD

VRXUFH YROmS YROXPH SHU '‘RVH LQ WD

LQ VRXUFH Y
VWHS

YROXPH

6WHS AXDOQWLWDWLYH LPDJLQJ
6WHS /LPH DQDO\VLV
6WHS 'RVH HVWLPDWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'26,0(75< )25 5%$',2/,*$1' 7+(5%3< 5/7
Dose estimation in 3 major steps

-
5
L]

)

Activity [MBq]
g &8 & 8
.

o A®)iniBal

1 c':u 150
Time [n]

$SSOLFDWLRQ
UDGLRDFWLYH

R |
WKHUDSHXWLFV
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'26,0(75< )25 5%$',2/,*$1' 7+(5%3< 5/7
Dose estimation in tissue: 3 major steps

——A(®) in [Bq]
« At)in(Bg]|

2

g

E Activity [MBq]
5

L H‘;t\ Q 50 100 Time [ 150 200 250

KH %ﬁiﬂﬁ V\\//VLLRY?-I I\:\;\/IKHUDSHXWLFV

LH .OHWWLQJ 3 HW DO OR®SHMIODWSUDG VRWKELDH IRU FDOFX\WBWILW HEKBFWILFFHWOQFRHIILFLHQW O0HG 3K\V
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'26,0(75< )25 5%$',2/,*$1' 7+(5%3< 5/7
Dose estimation in tissue: 3 major steps

[] Akkumulierte Aktivitaet [Bq*s]
= A(t) I
o All)

Activity [MBqg]

101 50 200 250

0 1
Time [h]

LRQ °

KH %ﬁiﬂﬁ V\\//VLLRY?-I I\:\;\/IKHUDSHXWLFV

.OHWWLQJ 3 HW DO OR®HAMXIODWUSUD G VRWKHLNWDH IRU FDOFXWBWIWHGKBEFWLFHWOQFRHIILFLHQW  O0HG 3K\V

L H
| ./’1’_80 '(5 81’9(56’7[)7 ohl&-ﬁi(_
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'RVLPHWU\ IRU 5/7
'RVH HVWLPIRWDLMMVMHSYV

$00 GHFED\V 'RVH LQ WD

VRXUFH YROmS YROXPH SHU '‘RVH LQ WD

LQ VRXUFH Y
VWHS

YROXPH

6WHS AXDOQWLWDWLYH LPDJLQJ
6WHS /LPH DQDO\VLV
6WHS 'RVH HVWLPDWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

48%$17,7%7,9( ,08*,1* 7+( *(1(5%/,'($
[ $W HYHU\ ORFDWLRQ WKH FRQWHQW FWHG
LPDJHLY SURSRUWLRQDO WE WKH SU
LH FRQFHQWUDWLRQ RI UDGLRDFW

f 7KH SURSRUWLRQDOLW\ FDQ EH H[SU
VSHFLILF FDOLEURXRWLRQ IDFWRU

Y27KH TXDQWLWDWILY S SUPRLRBEWHV

>%T PO@
>FSV YR
%T PO
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

48$17,7$7,9( 63(&7 4 63(&7

oc@

D >FSV SL[HOQG@
SL[HO @

> FP@

O FSV YR[HO

True activity distribution
[Ba/ml]

SPECT Acquisition:

Attenuation
Scatter
Motion

Detector resolution
Dead time
Sensitivity

~ .

Measured SPECT data
[cps/pixel]

6LHPHQV 6\PELD 7 63(&7 &7

,QVSLUHG E\

T3 5LWW HW DO AS$SEVROXWH TXDQWDOLFDWLRQ LQ 63(&7

T IMXQJEHUJHW DO A0,5' 3DPSKOHW 1R 2 .10

T %HDXUHJDUG HW DO 4XDQWLWDWLYH7 LPXIEIE7 4&IDQFHU ,PDJILQJ
T %DLOH\ HW DO ,Q YLYR TXDQWLI:EDOLRQ\RIFV /X
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48$17,7$7,9( 63(&7

No correction Corrections for

(none) attenuation (ac)

) e

&

\\

Recovery in spheres (0.5-26.5 ml)

100,00%
80.00%

60,00%
== none

—4—ac
o
40.00% ac +sc
~#r—ac +sc + bo

20.00%

oo ./._’,..——I_I/.

100 15,0 20,0 25,0 30.0 35,0
Sphere diameter [mm]

) * N%T PO
(PLVVLRQ

40,0

%*

1HPD 3KDQWR/IK
(QHUJ\ ZLQGRZV

NH9

4 63(&7 )PS5

Corrections for
attenuation (ac)
scatter (sc)

Corrections for
attenuation (ac)
scatter (sc)
blur (bc)

800 kBg/ml

Recovery in background (=780 ml)

140,00%
120,00%

100,00%
®none
mac
ac +sc
Mac +sc+bc
ac = attenuation correction
sc = scatter correction

bc = blur correction

N%T PO )* %*
VREBWWHUDQG NH9
/,1,.80 '(5 81,9(56,7b7 0h1l&+(®
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'RVLPHWU\ IRU 5/7
'RVH HVWLPIRWDLMMVMHSYV

$00 GHFED\V 'RVH LQ WD

VRXUFH YROmS YROXPH SHU '‘RVH LQ WD

LQ VRXUFH Y
VWHS

YROXPH

6WHS AXDOQWLWDWLYH LPDJLQJ
6WHS /LPH DQDO\VLV
6WHS 'RVH HVWLPDWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ

SDUW
,1(7,86 2) /8 360%$
7KHUDS\ G D\ KS L GD\ K S L GD\ K S L GD\ K S L
/X 360%

[ EORRG VDPSOHY EORRG VDPSOH|[ EORRG VDPSOH[ EORRG VDPSOH

x0T 8ULQH 1% SODQDU 1% SODQDU :% SODQDU
30DQDU G\Q :% SODQDU 63(&7 63(&7 63(&7
PLQ 63(&7 &7
30DQDU G\QDPLF VWXG\ SRVW YLHZ lUDPHNV PLQ IUDPH
¥ YT W W W W
_: '- : .- #.t é'.
PLQ PLQ

SODQDU ZKROH ERG\ VFDQV SRVW YLHZ PLQ VFDQ

%j;;‘-::l 8 =
i

g » s a5 r . *%T /X 360%

¢
: b i
g3 i ,

Signal [£1D]
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

/8 '27$7$7( 3557 02'(/ )25 .,'1(< '26,0(75<

OHDVXUHPHQW =) ODWKHPDWLFDO - 7UDGH RII
1XPEHU DQG IUHTXH( EL PRQR H[SRQHQWLDO SFFXJDF\ YV FOLQLFDO IHDVDELO

.LGQH\ SKDUPDFRNLQHMLRPRGHHOQ IRU

3
: 6LPSOH PRGHOV WR DSSUR[LPDWH

%L H[S ZLWK SKDVHV
0
%L H[S ZLWK SKDVHV 24 ORQR H[S SKDVH SRLQWYV

I

==

| |
I I
! [
v ¢ )DVW SKDVH o |\ORQR H[S SKDVH SRLQWYV
2 | 60RZ SKDVH 2
| ! -1_
|1 | :
| ; .
| | . ) - - = ,
% 1o 20 30 40 50 &0 70 %0 50 100 150 200 250 800
o Time p.i. [h] Timep.t. [h]
'"HONHU HW DO ORO ,PDJLQJ %WLRO '2,
'"HONHU HW DO (XU - 1XFO OHG20RO ,PDMJLQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

'RVLPHWU\ IRU 5/7
'RVH HVWLPIRWDLMMVMHSYV

$00 GHFED\V 'RVH LQ WD

VRXUFH YROmS YROXPH SHU '‘RVH LQ WD

LQ VRXUFH Y
VWHS

YROXPH

6WHS AXDOQWLWDWLYH LPDJLQJ
6WHS /LPH DQDO\VLV
6WHS 'RVH HVWLPDWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

JURP UDGLRDFWLYH GHFD\V >%T V@ WRHGRYA\ HPADW VP @W H

&RPSOH[LW\

BWDQGDUGL]HG P

RI GRVH GHSRVLW SDWLHQW VSHFLILF PRGHO RI GRVH GHSR

2UJDQ ZLDBBSOLFDWLRQ 9R[HO ZLVH ' FRQYROXWLRQ 9R[HO ZLVH ' ORQWH &DUOR
RI6 YDOXHRVH LQ WDUJHW 7 LQ SDWLHQW VSHFLILF JHRPH'LOQ LQ SDWLHQW VSHFLILF JHRPH
IURP DFWLYLW\ LQ VRXUFH KRPRJHQHRXV PHGLXP KHWHURJHQHRXV PHGLXP
SELF 100 Volumen » U
IRRADIATION () 0 = :
£) T v g Aol
o 0.1 g
* OTHER g 001 g
ORGAN a bl AE6
CROSS > 0.00012 =
IRRADIATION o050 Compton _‘H-‘é\]-“
(Cb) 1e-06 2y ‘(':'\:‘L ¥
o 5 10 x‘lﬂ‘;;{;ﬁ:i llcclm ;!5 40 45 'c_ e.‘}l",ﬂ
. " ity
RVH NH W@ R0 : s
& L # i) &:T&; L& ; Ty w:T& &:T&; L woad#: T&;

4 4 4

'RVH YDOp¢HRU RUJD ' GRVH PDPS7
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

0217( &$5/2 %$6(' ' 3$7,(17 63(&,),& '26,0(75</4

360% 7+(5%3<
'RVH HVWLPDWHY XVLQJ 6 YDOXHV R
"ORQWH &DUOR VLPXODWLRQ
3608DWLHRWY  F\FOHV /X 35B%
3 T T

$FFXPXODWHG DFWLYLW\RI /X

! A 30 |
.LGQH\V ¢ 7XPRUV 4t
25 o 25 —
= ¢ A+
E ’ = ,+
s 2 /(4{- % 20 =
DE ,’+ ag 15 +*
L 15} @ -
(8] e rd
U,,> UE; 10 -~ *’_, s
)/8.% ' GRVH PDS L sL
0.5 5 & ‘
0.5 1 1.5 2 2.5 3 0 5 10 15 20 25 30
MC Dpyean [GY] MC Dinean [GY]

'RVH FRQWULEXWLRQ RI HOHFWURQ UDGLDW
UHIOHFWHG E\DOO PHWKRGYV
/8.3 ' GRVH PDS SKRWRQV RQ! 6 YDOXHV GRVH NHUQHOV DQG 0& VLPXOD)

ORQWH &DUOR VLPXODWLRQ LV DGYDQWDJH
GRVLPHWU\ RI ORQJ GLVWDQFH SKRWRQ UDC
LH ERQHPDUURZ GRVLPHWU\

.LGQH\V S *\ S *\ YT
%RQH OHVLRQVs *\ S *\ *%T
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

0217( &$5/2 %$6(' ' 3%$7,(17 63(&,),& '26,0(75< ,1

/8 360% 7+(5%$3<
([DPSOH %RQH PDUUURZ GRVLPHWU\ ORQVRH SSKDUJDMRWLPXODWLR
ILOOHG ZLWK SDWLHQW VSHFLILF DFFXPXODWHG DFWLYLWLHYV

=DQNO 0 HW DO 7KH DSSVORFOWR®YKH ¥QWHDUPDMQGRYVLPMWWR D RSIURMCHRQIXFFQ@ GRN V. PHE V@GN
=DQNO 0 DQG $ :LWWPDQQ 7KHDGROWFDWOH FROQMHBRIGRP ZKRO B ERIDWIZ/RDWQE QW YEDWOQPHQWD®G ELRSK\VLFV
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDDWWGLFLQH ,PDJLQJ S

5DGLROLJDQG WKHUD®\360% DQWRRQLWRDLIBDELWK

P&53&P HWDV W DR VW GD AR § WD @ W W EDVQHFE H U

360% SURVWYUSMHLPLHFPEUDO®WLJIHQ

6RXUFH 3'% KWWS ZZZ UFVE RUJ $SGEGBXHWRBHHSGLRD&E&HY GR"

360$ EDVHG WUDFHUYV
3(7 *D 360% ) 360%
7KHUDS\ WKHUDS\ PRQLXVBR&LK J
63(&7 P7F 360%

XQGHU LQYHVWLJIJDWLRQ
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

/8 360% 7+(5%$3<2) 1(7

5/7 3/%1
> voo r }®&rWAD > voo r }®&rwWAD
W dl d Ju P]JvP W dl d Ju P]JvP
6 A e 6 A e Y
&\FOH &\FOH &\FOH
6 PrwAD ~0 ' <o 6 urwAD ~0 ' <o 6 urwAD ~0 ' <o
dZ E %C Vv }e]Ju S E %C Vv }e]Ju SIHHIZ E %C Vv }e]Ju SEC
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

5DGLROLIJDQG WKHUDS®S\360% DQWRRQLWRDLIBDELWK

[ 3DWLHQW ZLWK P&53& \

3UH WKHUDS\ 3(7 &7 7KHUDS\ ZLYWK360$
ZLWKD 360% F\FOHV | *%T

&\FOH &\FOH &\FOH &\FOH
PRQWK PRQWK PRQWKPRQWK PRQWIJ

KROH ERG\ VFLQWLJUDSK\

/,1,.80 '(5 81,9(56,70b7 0h 18&+( I ——————
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

4 63(&7 &7 %$6(' '26,0(75< )25 5/7 :,7/18 360%
/X 360$% 4 63(&7 &7

*%T &R UNWNRP/WNAWBHG WR &7

K K

7XPRU
LGQH\
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Patient with metastatic castration resistant prostate cancer (mCRPC)
77 y., 4 therapy cycles a 6 GBq '"/Lu-PSMA

,QLWLDO &8 PRQWKY¥ PRQWKV &8 PRQWK\W PRQWKE PRQWK\W PRQWKYV
3(7 &7 7KHUDS\ 7KHUDS\ 3(7 &7 7KHUDS\ 7KHUDS\ 3(7 &7
*D 360% /X 360% /X 360% *D 360% /X 360% /X 360% *D 360%

36% QJ PO 36% 36% QJ PO

1 ]DOO 360%
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

0217( &$5/2 %$6(' ' 3%$7,(17 63(&,),& '26,0(75< ,1

/8 360% 7+(5%$3<
([DPSOH %RQH PDUUURZ GRVLPHWU\ ORQVRH SSKDUJDMRWLPXODWLR
ILOOHG ZLWK SDWLHQW VSHFLILF DFFXPXODWHG DFWLYLWLHYV

=DQNO 0 HW DO 7KH DSSVORFOWR®YKH ¥QWHDUPDMQGRYVLPMWWR D RSIURMCHRQIXFQ@ GRN V. PHE V@1
=DQNO 0 DQG $ :LWWPDQQ 7KHDGROWFDWOHI FROQMHBRIGRP ZKRO B ERIDWIZ/RDWQE QW YEDWOQPHQWD®G ELRSK\VLFV
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDDWWGLFLQH ,PDJLQJ S

/8 360$ 5/7 ' '26,0(75< 86,1* 48$17,7%$7,9( 63(&7 &7

2XWORRN ORQWH &DUOR 6LPXODWLRE RRRORBEQMDGND O
LQ VPDOO VWUXFWXUHVY HJ ERQH PDUURZ

'LDIQRVWLRG60%$ 3(7 &7 7TKHUDS\ ZUWKBG60$
+LIJK XSWDNHLQ ERQH 7TKHUDS\ PRQLWRULQJ ZLWK
+LJK GRVH LQ ERQH PDUURADGLYLGXDO GRVH HVWLPDWH
HISHFWHG ORQWH &DUOR VLPXODWLRQ

SKRWRQ GRV®IHFWURQ GRVH

SDWLHQW ZLWK P&53

P\ *\
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%|QLQJ ,QWURGXFWLRQ WR 1XFOHDU OHGLFLQH ,PDJLQJ SDUW

$8720$7(' ' '26,0(75< 86,1* 48$17,7$7,9( 63(&7 &7

SXWRPDWHG GRVLPHWU\ XVLQJ 9R[HO7

'\QDPLF FOXVWHU
VHIPHQWDWLRQ RI NLGQH\V
DQG WXPRUYV

92, ZLVH ILWWLQJ WR WKH
GRVLPHWU\ PRGHO

OR[HO ZLVH ' FRQYROXWLRQ ZLWK
ORQWH &DUOR GRVH NHUQHOV

O9R[HO ZLVH 92, ZLVH
GRVH FDOFXDOWLRQ LQR_—PEILQ

9R[HO ZLVH GRVH |_ \
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1752'88&7,21 72 18&/($5 0(',&,1(
0$*,1* 3$57

3' 'U UHU QDW *XLGR %|QLQJ
.OLQLNXP GHU 8QLYHUVLWIW 0sQFKHQ
.OLQLN XQG 3ROLNOLQLN Is+U 1XNOHDUPH
RVH
7HOHIRQ

( ODLOXLGR %RHQLQJ#PHG XQL PXHQFKH

,QWHUQHW KWWS ZZZ NOLQLNXP XQ\L H
XQG 3ROLNOLQLN IXHU 1XNOHDUPHGL]LQ

.OLQ
PO
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