A Monte Carlo investigation of the dual photopeak window scatter correction method

Hademenos GJ

Ljungberg M

King MA

Glick SJ

gl |w|IN|PF

IEEE Trans Nucl Sci 1993;40(2):179-185

821

842

Monte Carlo simulation

scatter correction

dual photopeak window

lr|lw|(Nn|R NP

dual photopeak window DPW

SPECT

triple energy window TEW

DPW
DPW 2
line spread function LSF

energy window subtraction; DEWS

X DEWS

99 mTC

LSF

dual




A comparative study of attenuation correction algorithms in single photon emission computed tomography (SPECT)

Murase K

Itoh H

Mogami H

Masahiro |

gl |w|IN|PF

Kawamura M

Eur J Nucl Med 1987;13(2):55-62

821

533

comparative study

attenuation correction algorithm

SPECT

hybrid method

lr|lw|(Nn|R NP

Sorenson weighted backprojection WBP

radial post correction RPC Walter Budinger Morozumi Chang
Sorenson

Chang

SPECT

root mean square

error RMSE normalized root square error NRSE
WBP RPC Walter's
Walter's Sorenson Chang 1st approx.
RPC Chang’s 1st approx. 5%
Sorenson RMSE

WBP




Effects of scatter and attenuation correction on quantitative assessment of regional cerebral blood flow with SPECT

lidaH

Narita Y

Kado H

Kashikura A

gl |w|IN|PF

Sugawara S

J Nucl Med 1998;39(1):181-189

332 SPECT

533

iodine-123

regional cerebral blood flow

SPECT

scatter correction

lr|lw|(Nn|R NP

attenuation correction

regional cerebral blood flow; rCBF SPECT

PET rCBF

PET rCBF

2 SPECT 6

99m-|—C

22 26 121 )IMP 74 MBq
map
transmission dependent convolution subtraction TDCS

rCBF 1231_1MP autoradiography o) PET
map

rCBF 20%-30%
PET rCBF 2
rCBF PET

PET rCBF

74 MBq

triple energy window TEW
rCBF

0%-20%




180° compared with 360° sampling in SPECT

Hoffman EJ

gl |w|IN|PF

J Nucl Med 1982;23(8):745-747

332 SPECT

533

SPECT

180° and 360° sweep

myocardial perfusion imaging

spatial resolution

lr|lw|(Nn|R NP

SPECT 180 360

2 SPECT

180

SPECT

Tamaki

Coleman

360

Tamaki 180

180 S/N

99m 123
T |

&

360

201
180

360

Coleman

180

360

360

360




Scatter correction in scintigraphy: The state of the art

Buvat |

Benali H

Todd-Pokropek A

Di Paola R

gl |w|IN|PF

Eur J Nucl Med 1994;21(7):675-694

821

842

scatter correction

SPECT

quantification

Alw| Nk |

evaluation

2000

SPECT

King

triple energy window TEW

SPECT

photomultiplier tube; PMT

energy-weighted acquisition EWA

Jaszczack dual energy window DEW

ROC




Image distortion and correction in single photon emission CT

Ogawa K

gl |w|IN|PF

Ann Nucl Med 2004;18(3):171-185

332 SPECT

533

SPECT

image distortion

correction

image processing

lr|lw|(Nn|R NP

SPECT

SPECT

Y
image distortion attenuation of gamma rays scattering of gamma rays

SPECT

collimator aperture

SPECT

SPECT




Performance evaluation of OSEM reconstruction algorithm incorporating three-dimensional distance-dependent resolution compensation for brain SPECT: A

simulation study

Yokoi T

Shinohara H

Onishi H

gl |w|IN|PF

Ann Nucl Med 2002;16(1):11-18

821

N[

533

SPECT

distance-dependent blurring

collimator

ordered subset-expectation maximization

a|l B~ |wWw|IN|F

resolution compensation

SPECT

full width at half maximum FWHM
Electron gamma shower EGS 4 SPECT

Ordered subset-expectation maximization OS-EM
OSEM FWHM
distance-dependent resolution compensation; DRC FWHM 2
FWHM 2
filtered backprojection FBP FWHM
147 147 15.0 DRC 8.12 8.12 7.83 40%
15cm 50%
OS-EM DRC SPECT




Two optimal prefilter cutoff frequencies needed for SPECT images of myocardial perfusion in a one-day protocol

Ohnishi H

OtaT

Takada M

Yamamoto |

gl |w|IN|PF

Morita R

J Nucl Med Technol 1997;25(4):256-260

332 SPECT

533

SPECT

cutoff frequency

normalized mean square error

myocardial perfusion imaging

S I N IO I OO SN B

SPECT
SPECT 1
NMSE

Butterworth

99 mTC

#¥MTe SPECT 1 SPECT

%¥mTe 2.2 MBg 10.6 MBq
30 sec/projection 150 sec/projection
3
2.2 MBq 10.6 MBq 0.25 cycles/pixel

0.275 cycles/pixel 3

0.225 cycles/pixel
0.225 cycles/pixel

Butterworth

SPECT 1

Butterworth

normalized mean square error NMSE

NMSE

99m-|—C




Accelerated image reconstruction using ordered subsets of projection data

Hudson HM

Larkin RS

gl |w|IN|PF

IEEE Trans Med Imaging 1994;13(4):601-609

332 SPECT

523

ordered subset-expectation maximization

one-step-late reconstruction

reconstruction

SPECT

lr|lw|(Nn|R NP

mean square error

ordered subset-expectation maximization OS-EM
OS-EM
multiplicative algebraic reconstruction technique; MART

OS-EM

OS-EM SPECT PET
OS-EM
SPECT

Maximum likelihood-expectation maximization ML-EM




Quantitative image reconstruction with weighted backprojection for single photon emission computed tomography

Tanaka E

gl |w|IN|PF

J Comput Assist Tomogr 1983;7(4):692-700

332 SPECT

523

SPECT

reconstruction

attenuation

noise

lr|lw|(Nn|R NP

SPECT weighted backprojection WBP

SPECT filtered backprojection FBP

35cm

SIN

3

180 225°




A practical method for position dependent Compton-scatter correction in single photon emission CT

Ogawa K

Harada H

Ichihara T

gl |w|IN|PF

IEEE trans Med Imaging 1991;10(3):408-412

332 SPECT

841

Compton scatter correction

SPECT

simulation

lr|lw|(Nn|R NP

Triple energy window TEW

SPECT

SPECT




Performance characteristics of a 511-keV collimator for imaging positron emitters with a standard gamma-camera

Lingen AV

Huijgens PC

Visser FC

Ossenkoppele GJ

gl |w|IN|PF

Hoekstra OS,

Eur J Nucl Med 1992;19(5):315-321

333 PET

523 1523

511 keV imaging

collimator

8E_fluorodeoxyglucose

lr|lw|(Nn|R NP

8E_fluorodeoxyglucose  *F-FDG 511 keV
PET/CT

511 keV
F-FDG

201—I—| 99m-|—C 67Ga

8F-FDG PET
PET




Quantitation of SPECT performance; report of task group 4, nuclear medicine committee

Graham LS

Fahey FH

Madsen MT

Aswegen A

gl |w|IN|PF

Yester M

Med Phys 1995;22(4):401-409

332 SPECT

523

SPECT performance

uniformity

sensitivity

spatial resolution

lr|lw|(Nn|R NP

contrast

SPECT

4

SPECT

American Association of Physicists in Medicine AAPM

AAPM

National Electrical Manufacturers Association NEMA

SPECT 4

SPECT

SPECT

57C0




Interhospital observer agreement in interpretation of exercise myocardial Tc-99m tetrofosmin SPECT studies

Candell-Riera J

Santana-Boado C

Bermejo B

Armadans L

gl |w|IN|PF

Castell J

J Nucl Cardiol 2001;8(1):49-57

332 SPECT

523

diagnosis

coronary disease

scintigraphy

exercise

lr|lw|(Nn|R NP

9MTc-tetrofosmin - TF SPECT

2 9MTC-TF SPECT 1 group A
B 300
50 90 60 3

84% groupA 87%vs. 73%; p 0.021

4 group A  87% kappa 0.626) groupB 78% kappa 0.528
kappa 0.467 kappa=0.444
groupA 79 groupB 75 groupA 91 g
group A 91 88 86 group B 81 82

SPECT

roup B
82

group A

groupA 81

85

M TC-TF

B

150
group

82%

kappa 0.617

group B

SPECT

78




Optimisation of protocol for low dose CT-derived attenuation correction in myocardial perfusion SPECT imaging

SPECT/CT

1 Preuss R
2 Weise R
3 Lindner O
4 Fricke E
5 Fricke H
Eur J Med Mol Imaging 2008;35(6):1133-1141

1 |332 SPECT

2 | 523

1 | CT-based attenuation correction

2 | myocardial perfusion SPECT imaging

3 | radiation exposure

4 | tube current

5

SPECT/CT X CT
X CT dose index weighted CTDIw 153Gd
133Ba
X CT attenuation correction; AC
map SPECT/CT
Hawkeye CT Millenium VG3 GE y
62 21 41 63.7+ 11.0 BMI 30.0+ 5.7 kg/m’
®MTe-MIBI  *™Tc-tetrofosmin AC
25 mA 1.0mA
p>0.05 0.90 mSv 0.36 mSv map
SPECT X CT AC
60%




Automatic quantification of ejection fraction from gated myocardial perfusion SPECT

Germano G

Kiat H

Kavanagh PB

Moriel M

gl |w|IN|PF

Mazzanti M

J Nucl Med 1995;36(11):2138-2147

332 SPECT

533

SPECT

myocardial perfusion imaging

gated myocardial perfusion

ejection fraction

lr|lw|(Nn|R NP

automatic quantitation

SPECT

left ventricular ejection fraction; LVEF

OMTe-MIBI SPECT

fraction EF
65
8 SPECT EF
SPECT

SPECT

16 8
3.7% 16
Bland-Altman plot

SPECT

LVEF

SPECT 8 ) 16

2
65/65 100%

y 2.44+1.03x r 0.909 p<0.001

EF y -2.7+0.97x

16 8

SPECT 16
10%

r 0,988 p<0.001

ejection




EF

3.71%




A scanning line source for simultaneous emission and transmission measurements in SPECT

Tan P

Bailey DL

Meikle SR

Eberl S

gl |w|IN|PF

Fulton RR

J Nucl Med 1993;34(10):1752-1760

332 SPECT

533

scanning collimated line source

reconstruction of attenuation coefficient

simultaneous acquisitions

SPECT

lr|lw|(Nn|R NP

attenuation correction

SPECT

3
RI
RI
LEGP
145mm 1/10 full width at tenth maximum; FWTM  21.1 mm 10 cm
FWHM 146 mm FWFM 21.0 mm

99%
1% Co (el

radioisotope; RI

g 0.5+ 0.01 cm®

full width at half maximum; FWHM

64% 64
LEGP




99 mTC

153Gd




Optimization of Butterworth filter for brain SPECT imaging

Minoshima S

Maruno H

Yui N

Togawa T

gl |w|IN|PF

Kinoshita F

Ann Nucl Med 1993;7(2):71-77

332 SPECT

533

Butterworth filter

cutoff frequency

brain SPECT imaging

optimization

lr|lw|(Nn|R NP

random noise

SPECT Butterworth

nonogram

Mean square error

SPECT Butterworth

Butterworth
¥mMTe-HMPAO

sec/projection

nonogram
Butterworth

SPECT

Butterworth
mean square error; MSE

nonogram

300

MSE




Evaluation of SPECT angular sampling effects: Continuous versus step-and-shoot acquisition

Bieszk JA

Hawman EG

gl |w|IN|PF

J Nucl Med 1987;28(8):1308-1314

332 SPECT

533

step-and-shoot data acquisition mode

hot rod phantom

angular dependence

angular sampling

lr|lw|(Nn|R NP

continuous data acquisition mode

SPECT

60°

60 180

12.7mm 4.8 mm

180 view

60




Multigated blood-pool tomography: New method for the assessment of left ventricular function

Gill JB

Moore RH

Tamaki N

Miller DD

gl |w|IN|PF

Barlai-Kovach M

J Nucl Med 1986;27(12):1916-1924

332 SPECT

533

left ventricular function

multigated blood-pool tomography

left ventricular volumes

semiautomatic calculation

lr|lw|(Nn|R NP

48 12

r 0.99 360° 60

MGBPT 16

MGBPT right anterior oblique RAO 30°
MGBPT

multi-gated blood-pool tomography; MGBPT

99 mTC

12




123
I

gl |w|IN|PF

1999:36(9):997-1005

332 SPECT

533

1-123

scatter correction

collimator

energy window

lr|lw|(Nn|R NP

dualwindow

123 529 keV

123
|

123
|

529 keV

IDW 159 keV
529 keV

22% 1% 123

529 keV
159 keV

159 keV
529 keV
2)_dualwindow IDW
529 keV

123 _MIBG / H/M
IDW 123




SPECT

gl |w|IN|PF

2000;37(2):131-142

332 SPECT

533

SPECT

image processing

attenuation correction

scatter correction

lr|lw|(Nn|R NP

Monte Carlo simulation

SPECT

SPECT

dual photopeak window DPW
4 cold spot

Bellini Chang

dual energy window subtraction
triple energy window TEW 2
4 Sorenson Chang Bellini
hot spot star mathematical cardiac torso; MCAT
99m-|—C 201-|—|

DEWS

TEW




23 BMmIPP  2%MTICH

gl |w|IN|PF

Radioisotopes 2000;49(12):575-586

2171

1 | 330 Invivo examinations, general
2 |533
1 | **I-BMIPP
2 | *'TICI
3 | dual-isotope SPECT
4 | cross talk
5 | SPECT
Z1BMIPP  P'TICI SPECT
2 SPECT
Z1BMIPP  PMTICI SPECT 1Z1.BMIPP 111 MBq 123)
2 (el 1 2011
Z1.BMIPP 2011 71+ 7 keV
(el 71+ 7 keV 123 2T1C
123 | 201—I—1 123| 201—I—1
nad I | 2 3% 2T1C
2710l
2710l 2 3 1.5 cm




A Simulation of dynamic SPECT using radiopharmaceuticals with rapid clearance

Nakajima K

Shuke N

Taki J

Ichihara T

gl |w|IN|PF

Motomura N

J Nucl Med 1992;33(6):1200-1206

523

533

myocardial SPECT

dynamic SPECT

simulation

mathematical model

lr|lw|(Nn|R NP

SPECT
5 dynamic-SPECT
SPECT 180°  360°
SPECT 2017
%M Te-MIBI
10 SPECT
1/2 180° 360°

dynamic-SPECT




Electrocardiographically gated myocardial perfusion SPECT: Technical principles and quality control considerations

Cullom SJ

Case JA

Bateman TM

gl |w|IN|PF

J Nucl Cardiol 1998;5(4):418-425

523

533

gated SPECT

myocardial perfusion

quality control

technical principles

lr|lw|(Nn|R NP

electrocardiographic

Quantitative gated SPECT QGS

SPECT
gated-SPECT

gated-SPECT gate R-R
gated-SPECT

SPECT

gated-SPECT 20LT)

SPECT

99m-|—C

SPECT
gated-SPECT

SPECT




Enhancement of SPECT images by Fourier filtering the projection image set

Madsen MT

Park CH

gl |w|IN|PF

J Nucl Med 1985;26(4):395-402

523

533

Fourier filter

Gaussian filter

preprocessing filter

reconstruction

lr|lw|(Nn|R NP

Mets filter

Gaussian

2
Butterworth

Gaussian
Wiener  Mets
Butterworth

SPECT

ramp

Wiener  Mets

Mets

SPECT

SPECT




SPECT




Technology for FDG SPECT with a relatively inexpensive gamma camera

Drane WE

Abbott FD

Nicole MW

Mastin ST

gl |w|IN|PF

Kuperus JH

Radiology 1994;191(2):461-465

741

332 SPECT

brain emission CT

cancer screening

emission CT technology

heart emission CT

lr|lw|(Nn|R NP

radionuclide imaging technology

SPECT B fluorodeoxyglucose  ‘*F-FDG
511 keV

511 keV

F-FDG
F-FDG

8F-FDG SPECT
X CT MRI 1.0 cm
SPECT
BF-FDG SPECT

F-FDG

Be DG 511 keV

9.5 mm

F-FDG

BE_FDG SPECT







Attenuation correction in myocardial perfusion SPECT/CT: Effects of misregistration and value of reregistration

Goetze S

Brown TL

Lavely WC

Zhang Z

gl |w|IN|PF

Bengel FM

J Nucl Med 2007;48(7):1090-1095

741

523

SPECT/CT

hybrid imaging

attenuation correction

myocardial perfusion imaging

lr|lw|(Nn|R NP

SPECT/CT

PET/CT

MDCT

SPECT/CT

SPECT SPECT/CT X CT
CT SPECT

SPECT/CT
/CT Millennium VG/Hawkeye: GE SPECT 200 9me 105

anterior septal inferior lateral anteroapical inferoapical

SPECT




0.011
1
SPECT/CT

p 0.006

64

SPECT

8.6+ 3.8 mm 1.25+ 0.55

p 0.038

p




Sources of attenuation-correction artefacts in cardiac PET/CT and SPECT/CT

McQuaid SJ

Hutton BF

gl |w|IN|PF

Eur J Nucl Med Mol Imaging 2008;35(6):1117-1123

332 SPECT

523

attenuation correction

artifact

respiratory motion

hybrid imaging

lr|lw|(Nn|R NP

myocardial perfusion imaging

non-uniform rational B-spline  NURBS

NURBS-based cardiac-torso NCAT

SPECT/CT PET/CT X CT

NCAT

PET SPECT
17

PET

PET

SPECT

PET SPECT







Subtraction of Compton-scattered photons in single-photon emission computerized tomography

Axelsson B

Msaki P

Israelsson A

gl |w|IN|PF

J Nucl Med 1984;25(4):490-494

841

523

Compton scatter

scatter correction

scatter model

lr|lw|(Nn|R NP

line spread function LSF

SPECT

0.28

60 cm

SPECT

0.01
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In: Hine GJ, Sorenson JA, eds. Instrumentation in nuclear medicine. New York: Academic Press; 1974;2:311-348
1 | 332 SPECT
2 | 533
1 | attenuation correction
2 | uniform attenuation correction
3 | quantitative SPECT
4
5
SPECT SPECT X CT
2
2 M yo, Pv(e ,8)
Pv(e ,0) L=I+dl dPv(e ,6) pdlexp(-p1) ... 1
P(¢ ,0) Ple . 6) pL .. 2 Pv(e ,8) -p (exp(-u L)-D)/u
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Nonuniform attenuation correction using simultaneous transmission and emission converging tomography

Tung CH

Gullberg GT

Zeng GL

Christian PE
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IEEE Trans Nucl Sci 1992;39(4):1134-1143
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cardiac SPECT
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expectation maximization algorithm reconstruction
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SPECT expectation maximization EM
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map EM
ZOlTI
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Quantifying local cerebral blood flow by N-isopropyl-p-[*“°lJliodoamphetamine (IMP) tomography

1 Kuhl DE
2 Barrio JR
3 Huang SC
4 SelinC
5 Ackermann RF
J Nucl Med 1982;23(3):196-203

1 | 332 SPECT

2 | 841

1 | cerebral blood flow

2 | SPECT

3 | quantitative SPECT

4 | N-lsopropyl-p-[***1]lodoamphetamine

5 | microsphere

N-isopropyl-p[***I]iodoamphetamine  *?*|-IMP  SPECT microsphere
SPECT
Bl.IMP  SPECT
B 1mP autoradiography
21 1mP CBF 33 ml/100 g/min 92% 60
B 1mP microsphere 5
47.2+ 5.4 ml/100 g/min meanz s.d.
1 2mp PET




N-isopropyl-p-[‘?*I]iodoamphetamine

ECT
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1985;22(1):9-18
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N-Isopropyl-p-[*“’I]lodoamphetamine

regional cerebral blood flow

SPECT

rotating gamma camera emission CT
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cerebrovascular accidents

Kuhl
SPECT

N-isopropyl-p[

123|]liodoamphetamine

123 1mp

SPECT

microsphere

123 1mP

_ R¥Cb.

100

F ml/100g/min
2mp
35 24
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r 041 p<0.001

R
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A
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26 31
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133xe

Cb

119

p Cilg
4 5

N




CT

N-isopropyl-p-[*?*I]iodoamphetamine  **I-MP SPECT
1
2
3
4 Bloomfield PM
5
1993:29(10):1193-1200
1 | 332 SPECT
2 | 841
1 | N-Isopropyl-p-[**I]lodoamphetamine
2 | SPECT
3 | 2 compartment model
4 | regional cerebral blood flow
5
regional cerebral blood flow; rCBF N-isopropyl-p[***1]iodoamphetamine
2mp 2 2 SPECT 1 2mp
2 table look up TLU 1 SPECT 1
autoradiography ARG
2.imp SPECT rCBF 2 SPECT 1 2.1mP
2 influx K; outflux k, 12 )MP  SPECT early scan
delayed scan ks, K1 rCBF
1 rCBF PET rCBF early scan
delayed scan 40 180 PET rCBF 0.86 X
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Scatter correction
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Quantitative single-photon emission computed tomography QSPECT
subtraction TDCS SPECT

transmission dependent convolution
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triple energy window TEW
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A hybrid scatter correction for 3D PET based on an estimation of the distribution of unscattered coincidences: Implementation on the ECAT EXACT HR+

Ferreira NC

Trébossen R

Lartizien C

Brulon V

gl |w|IN|PF

Merceron P

Phys Med Biol 2002;47(9):1555-1571
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hybrid scatter correction

three-dimensional PET

estimation of trues method

single scatter simulation method
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three-dimensional 3D PET

estimation of trues method ETM
convolution-subtraction method CONV
350 650 keV
SSS ETM+SSS

ETM+CONV

single scatter simulation method SSS
ETM 550 650 keV




Potential advantages of a cesium fluoride scintillator for a time-of-flight positron camera

Allemand R

Gresset C

Vacher J
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time-of-flight positron camera

cesium fluoride scintillator
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Nal BGO
CsF time-of-flight TOF
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BGO>CsF>Nal
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Three-dimensional imaging characteristics of the HEAD PENN-PET scanner

Karp JS

Freifelder R

Geagan MJ

Muehllehner G
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three-dimensional volume imaging

PET scanner performance

Nal detector

performance test
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rebinning FORE 3D-Reprojection 3DRP

3 Fourier

Nal PET 3 PET
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3
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A diagnostic approach in Alzheimer's disease using three-dimensional stereotactic surface projection of fluorine-18-FDG PET

Minoshima S

Frey KA

Koeppe RA

Foster NL
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J Nucl Med 1995;36(7):1238-1248
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Alzheimer's disease

PET

glucose metabolism

image interpretation
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brain mapping

three-dimensional stereotactic surface projection 3D-SSP
3D-SSP  '®F-fluorodeoxyglucose '°F-FDG PET Z

Minoshima S, et al. An automated method for rotational correction and centering of three-dimensional functional brain images. J Nucl Med
1992;33(8):1579-1585

Minoshima S, et al. Automated detection of the intercommissural line for stereotactic localization of functional brain images. J Nucl Med 1993;34(2):322-329
Minoshima S, et al. Anatomic standardization: Linear scaling and nonlinear warping of functional brain images. J Nucl Med 1994;35(9):1528-1537

Minoshima
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37 22 5 3D-SSP
z 95%
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A pseudo-Poisson noise model for simulation of positron emission tomographic projection data

Rowe RW

Dai S
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simulation
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image reconstruction

noise
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nuclear medicine
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PET
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A study of data loss and mispositioning due to pileup in 2-Ddetectors in PET

Germano G

Hoffman EJ
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mispositioning

pileup

2-D modular detectors

PET
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PET

2
field of view; FOV 10 20 30mCi
FOvV 5 10 15mCi

PET

full width at half maximum; FWHM
9.4

18.7

9

19.8
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Evaluation of a 3D reconstruction algorithm for multi-slice PET scanners

2D

1 Cherry SR
2 Dahlbom M
3 Hoffman EJ
4
5
Phys Med Biol 1992;37(3):779-790
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2 | 533

1 | three-dimensional reconstruction algorithm

2 | three-dimensional data acquisition

3 | PET

4 | filtered backprojection

5 | registration

PET three-dimensional 3D
3D PET
PET 3D
3D two-dimensional 2D
3D
2
MRI/PET
2D 3D
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Singles transmission in volume-imaging PET with a **'Cs source

Karp JS

Muehllehner G
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Yan XH
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2 | 841
1 | singles transmission
2 | attenuation
3 | volume-imaging
4 | ¥*'Cs positron-emitting source
5 | segmentation
137CS
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10 20 1 2 662 keV
BiCs 511 keV
post injection transmission 662 keV 511 keV
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Treatment of axial data in three-dimensional PET

Daube-Witherspoon ME

Muehllehner G
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two-dimensional projection method

backprojection method
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13°
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A normalization technique for 3D PET data
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emission data

line of response
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Optimal CT breathing protocol for combined thoracic PET/CT

Gilman MD

Fischman AJ

Krishnasetty V

Halpern EF
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image reconstruction
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PET/CT PET X
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PET/CT
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Effects of noise, image resolution, and ROI definition on the accuracy of standard uptake values: A simulation study

Boellaard R

Krak NC

Hoekstra OS
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image resolution
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Sources of attenuation-correction artefacts in cardiac PET/CT and SPECT/CT

McQuaid SJ

Hutton BF
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attenuation correction

atlas

machine learning
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PET SPECT
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Quantitative effects of contrast enhanced CT attenuation correction on PET SUV measurements

Bunyaviroch T

Turkington TG

Wong TZ

Wilson JW
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attenuation correction

intravenous contrast

artifacts
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X CT PET

PET X CT X CT
X CT X CT PET SUV
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A convolution-subtraction scatter correction method for 3D PET

Bailey DL

Meikle SR
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scatter fraction
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A method for measuring the absolute sensitivity of positron emission tomographic scanners

Bailey DL

Jones T

Spinks TJ
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sensitivity
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PET counts/sec/MBq Paans and Lamotte. 1989
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0 mm PET
PET 3926+ 61 counts/sec/MBq 0.39%  5079% 26 counts/sec/MBq 0.51%
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Three-dimensional reconstruction of PET data from a multi-ring camera

Townsend DW

Sprinks T

Jones T

Geissbuhler A
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septa

line of response
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A Fourier rebinning algorithm incorporating spectral transfer efficiency for PET

Tanaka E

AmoY
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frequency distance relation

Fourier rebinning algorithm

three-dimensional

PET
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axial smoothing

PET/CT 3

Fourier rebinning Edholm et al. 1986

Fourier rebinning

PET frequency distance relation

rebinning
rebinning
26.6
noise equivalent count; NEC

high-pass filter
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Fully three-dimensional positron emission tomography

Chicago/Searle

PET

1 Colsher JG
2
3
4
5
Phys Med Biol 1980;20(1):103-115

1 |523
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1 | three-dimensional

2 | Monte Carlo

3 | Fourier transform

4 | convolution

5

three-dimensional 3D PET
Budinger and Gullberg. 1974 Gordon and Herman. 1974
1 1 3D
2 1 1
1 3
PET
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SPECT/CT physical principles and attenuation correction

Patton JA

Turkington TG
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image fusion attenuation correction
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X CT SPECT registration
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Analysis of a SPECT OSEM reconstruction method with 3D beam modeling and optional attenuation correction: phantom studies

1 Vija AH
2 Hawman EG
3 Engdahl JC
4
5
IEEE Nuclear Science Symposium Conference Record. 2003;4(19-25):2662-2666
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2 | 821
1 | single photon emission CT
2 | ordered subset-expectation maximization
3 | phantom study
4 | Flash-3D
5
three dimensional ordered subset-expectation maximization 3D-OSEM 3D-OSEM
two dimensional OSEM  2D-OSEM filtered backprojection FBP
3D-0OSEM 2D-0OSEM
rod 3D-OSEM  2D-OSEM 1
2 ROI 12.7 mm rod full width at half maximum FWHM
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PET instrumentation and reconstruction algorithms in whole-body applications

Tarantola G

Zito F

Gerundini P
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PET instrumentation

PET physical performance

whole-body imaging

reconstruction algorithms
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field of view FOV
maximum likelihood algorithm 3D-RAMLA
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Fast reconstruction of 3D PET data with accurate statistical modeling

ordered-subset expectation maximization OS-EM
OS-EM+attenuation correction AC PWLS
OS-EM+AC FORE
OS-EM OS-EM+AC
OS-EM+AC

1 Comtat C
2 Kinahan PE
3 Defrise M
4 Michel C
5 Townsend DW
IEEE Trans Nucl Sci 1998;45(3):1083-1089
1 |333 PET
2 | 533
1 | three-dimensional PET
2 | statistical model
3 | Fourier rebinning
4 | penalized weighted least squares
5 | ordered subset-expectation maximization
three-dimensional 3D PET 3D PET
PET PET/CT
attenuation correction factor; ACF
3D PET Fourier rebinning FORE two-dimensional 2D FORE
consistent projection data FORE

maximum likelihood expectation maximization

penalized weighted least squares

2D
PWLS

ML-EM
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Problems in single-to-noise ratio for attenuation correction in high resolution PET
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Hoffman EJ
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delayed coincidence technique
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3D PET using a conventional multislice tomograph without septa

Cherry SR
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three dimensional filtered backprojection algorithm

scatter fraction
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Fourier rebinning FORE 3D
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Evaluation of simulation-based scatter correction for 3-D PET cardiac imaging

Watson CC
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Casey ME
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simulation base

scatter correction

single scatter simulation

quantitative imaging
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Single scatter simulation SSS
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Three dimensional 3D PET SSS
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Analytic 3D image reconstruction using all detected events

Kinahan PE

Rogers JG
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three dimensional reconstruction

PET

shift invariance constraint
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three dimensional 3D PET
three-dimensional image reconstruction for PET. IEEE Trans Med Imaging 1987;6(3):239-243
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Emission computer assisted tomography with single-photon and positron annihilation photon emitters

Budinger TF
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Greenberg WL

gl |w|IN|PF

Huesman RH

J Comput Assist Tomogr 1977;1(1):131-145

741

842

emission computed tomography

PET

SPECT

image noise

lr|lw|(Nn|R NP

number of view

SPECT PET

Snyder DL, et al. Huesman RH, et al.
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Measuring PET scanner sensitivity: Relating count rates to image signal-to-noise ratios using noise equivalents counts
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Exact and approximate rebinning algorithms for 3-D PET data

Defrise M
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Fourier transform
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Three-dimensional reconstruction from radiographs and electron micrographs: application of convolutions instead of Fourier transforms.
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Fourier transform
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image reconstruction
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central slice theorem
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fast Fourier transform; FFT
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Local threshold for segmented attenuation correction of PET imaging of the thorax

XuM
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histogram
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2 | 3dimensional acquisition

3 | count rate

4 | noise equivalent count rate

5 | random coincidence

PET 3
3 2
3
PET PET/CT
3
PET 3 3
3 2 15cm 1l4cm 20cm 30cm
14 cm 15cm  20cm
noise equivalent count rate; NECR
NECR
14 cm 2.0 p Ci/ml
2 20 cm 1.2 p Ci/ml 0.7 p Ci/ml 3




NECR

NECR 20 cm 1.2 p Ci/ml 44.4 kBg/ml
2 3 30cm 0.7 p Ci/ml 25.9 kBg/ml 2




PET

Ardekani BA

gl |w|IN|PF

1995:32(2):163-172

523

533

PET

cerebral blood flow

microsphere model

autoradiograph

lr|lw|(Nn|R NP

steady state

o) PET

weighted integration

gold standard

PET

microsphere steady state autoradiography

o) PET
PET

steady state SS
squares; NLLS
microsphere  MS
NLLS 2%
SS 60% ARG

autoradiography ARG

weighted integration WI

SS
MS

Wi 10% NLLS %

PET %O

non-linear least

20% ARG wi 9%

MS




SS

12 mm
50%

ARG

PET

15%

Wl

20%
NLLS

MS

MS

150

PET




PET y

gl |w|IN|PF

Radioisotopes 1996;45(4):229-235

741

842

scintillator detector

PET

spatial resolution

photomultiplier tube

lr|lw|(Nn|R NP

block detector

PET

PMT

photomultiplier tube; PMT
PMT PMT

PET

1

1

PET

6% 8 BGO
BaSO,

PET Y
3.8x 6.25x 30.0 mm PMT

full width at half maximum; FWHM 2.3 mm 3.3 mm




3.4 mm 4.6 mm

2.8 mm
PET

4.0 mm

BGO

24%

6 ns
PET

150 kcps




A quad BGO detector and its timing and positioning discrimination for positron computed tomography
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Bayesian image reconstruction for emission tomography based on median root prior
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A new PET scanner with semiconductor detectors enables better identification of intratumoral inhomogeneity

Shiga T

Morimoto Y

Kubo N

Katoh N

gl |w|IN|PF

Katoh C

J Nucl Med. 2009;50(1):148-155

333 PET

N[

741

PET

semiconductor

intratumoral heterogeneity

oncology

a|l B~ |wWw|IN|F

DOl

CdTe

PET

PET FOV=310mm, AFOV=250mm

Median root prior MRP -EM

CdTe

SIN

Imm

CdTe

PET

PET

PET

PET

6mm
30%
10 6

CdTe

PET

PET

Imm




PET attenuation coefficients from CT images: experimental evaluation of the transformation of CT into PET 511-keV attenuation coefficients
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A proposal of an open PET geometry
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A transmission-dependent method for scatter correction in SPECT
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An iterative reconstruction using median root prior and anatomical prior from the segmented mu-map for count-limited transmission data in

PET imaging

Sakaguchi K

Shinohara H

Hashimoto T

Yokoi T

gl |w|IN|PF

Uno K

Ann Nucl Med. 2008;22(4):269-279

333 PET

533

PET

transmission scan

ordered subset convex

segmented attenuation correction

lr|lw|(Nn|R NP

median root prior-expectation maximization

SAC

(MRP-OSC)

PET

PET
Segment(SAC)
(MRP-0OSC)
MSRP-OSC

MSRP-OSC
MSRP-OSC

5.74x 10-5 MRP-OSC

6.72x 10-5

SAC

7.08x 10-5

MSRP-OSC

FBP 68.54x 10-5
MSRP-OSC




27.42+ 0.96kBg/ml

28.0kBg/ml

MSRP-OSC

PET




Reproducibility of standardized uptake value measurements determined by 18F-FDG PET in malignant tumors
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Comparison of Medium- and High-Energy Collimators for 1311-Tositumomab Dosimetry
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Chocolate Intake Associated with Failed Labeling of 99mTc Red Blood Cells

Hussam Bustani

Cecile Colavolpe

Isabelle Imbert-Joscht

Patrick Havlik

gl |w|IN|PF

Pascale Pisano

J Nucl Med. Technol 2009; 37(2): 107-110

N[

chocolate intake

RBC labeling

99mTc

stannous pyrophosphate

a|l B~ |wWw|IN|F

99 -

99

12

34.1

+ 113

vs 14.0




Bone Scintigraphy and SPECT/CT of Bisphosphonate-Induced Osteonecrosis of the Jaw
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Is 16-frame really superior to 8-frame gated SPECT for the assessment of left ventricular volumes and ejection fraction? Comparison of two

simultaneously acquired gated SPECT studies.
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Gated myocardial perfusion SPECT: algorithm-specific influence of reorientation on calculation of left ventricular volumes and ejection

fraction.
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Diagnostic impact of SPECT image display on assessment of obstructive coronary artery disease.
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Influence of reconstruction iterations on 18F-FDG PET/CT standardized uptake values.
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Performance evaluation of D-SPECT: a novel SPECT system for nuclear cardiology
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3D-OSEM iterative image reconstruction for high-resolution PET using precalculated system matrix
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Simultaneous 3-Dimentional Resolution Correction in SPECT Reconstruction with an Ordered-Subsets Expectation Maximization Algorithm
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SPECT/CT Physical Principles and Attenuation Correction
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Partial-Volume Correction in PET: Validation of an Iterative Postreconstruction Method with Phantom and Patient Data
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Application of Blind Deblurring Reconstruction Technique to SPECT Imaging
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Prognostic study of risk stratification among Japanese patients with ischemic heart disease using gated myocardial perfusion SPECT:

J-ACCESS study.

Nishimura T

Nakajima K

Kusuoka H

Yamashina A

gl |w|IN|PF

Nishimura S

Eur J Nucl Med Mol Imaging 2007

Oct; NIL_001-NIL_010

summed stress score (14 )

major cardiac event 9.21%/3

1 |332 SPECT
2 | 533
1 | myocardial perfusion SPECT
2 | J-ACCESS
3 | major cardiac event
4 | hard cardiac event
5 | summed stress score
SPECT
SPECT
SPECT
SPECT
J-ACCESS
SPECT 117 4031
99mTc-tetrofosmin SPECT 3
QGS major cardiac event hard cardiac event
3 hard cardiac event 57 39
175 major cardiac events 4.3%/3 n 45
n 37 n 93 summed stress score (0-3) major cardiac event 2.31%/3

major cardiac event




45% 45% 16.55% 2.94%/3 p 0.001
major cardiac event 5.06%/3
5.73%/3 major cardiac event
99mTec-tetrofosmin SPECT




Is 16-frame really superior to 8-frame gated SPECT for the assessment of left ventricular volumes and ejection fraction?

- Comparison of two simultaneously acquired gated SPECT studies
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SPECT/CT Physical Principles and Attenuation Correction
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The Additional Value of SPECT/CT in Lymphatic Mapping in Breast Cancer and Melanoma
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Quantitive Effects of Contrast Enhanced CT Attenuation Correction on PET SUV Measurements
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Comparison of SPECT/CT, SPECT, and Planar Imaging with Single- and Dual-Phase 99mTc-Sestamibi Parathyroid Scintigraphy
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Sources of attenuation-correction artifacts in cardiac PET/CT and SPECT/CT
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Dual-Modality Imaging : Combining Anatomy and Function
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Occurrence of an Artifact in Brain 18F-FDG PET with Calculated Attenuation Correction
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Optimization of Butterworth filter for brain SPECT imagaing
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Prevalence of misregistration between SPECT and CT for attenuation-corrected myocardial perfusion SPECT
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Compton scatter compensation using the triple-energy window method for single- and dual-Isotope SPECT
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Comparison of methods of attenuation and scatter correction in brain perfusion SPECT
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Monte Carlo simulation of energy spectra for 1231 imaging
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Measurement of the internal dose to families of outpatients treated with 1311 for hyperthyroidism.
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Accuracy of Ultrasound-Based (BAT) Prostate-Repositioning: A Three-Dimensional On-Line Fiducial-Based Assessment With Cone-Beam
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Scintigraphic Detection of 1251 Seeds After Permanent Brachytherapy for Prostate Cancer
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Patient self-attenuation and technologist dose in positron emission tomography
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Comparison of imaging protocols for 18F-FDG PET/CT in overweight patients: optimizing scan duration versus administered dose
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Small field-of-view dedicated cardiac SPECT systems: impact of projection truncation
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A multi-center phantom study comparing image resolution from three state-of-the-art SPECT-CT systems
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The role of positron emission mammography in breast cancer imaging and management
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Assessment of Left Ventricular Dyssynchrony During Development of Heart Failure by a Novel Program Using ECG-Gated Myocardial Perfusion SPECT
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Clinical Imaging Characteristics of the Positron Emission Mammography Camera: PEM Flex Solo Il
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Measurement of cerebral blood flow using graph plot analysis and 1-123 iodoamphetamine
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Relative Impact of Scatter, collimator Response, Attenuation, and Finite Spatial Resolution Corrections in Cardiac SPECT
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Effect of tomographic orbit and type of rotation on apparent myocardial activity

Michael K. O'Connor

Carrie B. Hruska

gl |w|IN|PF

Nucl Med Commun 2005;26:25-30

SPECT

circular

body-contour orbit

cardiac

lr|lw|(Nn|R NP

SPECT 11

SPECT

180 360
8% 18% 3mm

180 180 360

<4%

360

360

180




Putative transport mechanism and intracellular fate of trans-1-amino-3-18F-

fluorocyclobutanecarboxylic acid in human prostate cancer.
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Cyclotron production of 9mTc: Experimental measurement of the 190Mo(p,x)*°Mo,

9mTc and 99¢Tc excitation functions from 8 to 18 MeV
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Evaluation of an experimental breath-holding image acquisition with regard to pulmonary nodule detection on chest FDG PET image

Tsuda K

Sasaki T

Ilwabuchi Y

Nemoto K

gl |w|IN|PF

Moriyama N

RADIOISOTOPES. 2010 59(10): 587-98.

breath-holding

chest

FDG PET

respiratory movement

lr|lw|(Nn|R NP

acquisition time

FDG PET FDG PET

FDG PET

PET FDG PET
PET
180 60 90 120 150 180 (15 x4 6 8 10 12
180
60 90 10 mm
FDG PET

30

)




The usefulness of fully three-dimensional OSEM algorithm on lymph node metastases from lung cancer with 18F-FDG PET/CT
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A 3-Dimensional Mathematic Cylinder Phantom for the Evaluation of the Fundamental Performance of SPECT
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Comparative study of anatomical normalization errors in SPM and 3D-SSP using digital brain phantom
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A multi-center phantom study comparing imageresolution from three state-of-the-art SPECT-CTsystems
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Performance of a SPECT collimator-detector response reconstruction algorithm: phantom studies and validation in inflammation clinical studies
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MIRD pamphlet no. 17: The dosimetry of nonuniform activity distributions radionuclide S values at the voxel level
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Optimization of Energy-Window Settings for Scatter Correction in Quantitative 111In Imaging: Comparison of Measurements and Monte Carlo Simulations
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Effect of Patient Arm Motion in Whole-Body PET/CT
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An Assessment of the Impact of Incorporating Time-of-Flight Information into Clinical PET/CT Imaging
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Positron Emission Tomography Compartmental Models: A Basis Pursuit Strategy for Kinetic Modeling
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Graphical analysis of reversible radioligand binding from time-activity measurements applied to [N-11C-methyl]-(-)-cocaine PET studies in human subjects
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Graphical Evaluation of Blood-to-Brain Transfer Constants from Multiple-Time Uptake Data
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Graphical Evaluation of Blood-to-Brain Transfer Constants from Multiple-Time Uptake Data. Generalizations
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Comparison of Bolus and Infusion Methods for Receptor Quantitation: Application to [**F] Cyclofoxy and Positron Emission Tomography
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Maximum Likelihood Reconstruction for Emission Tomography
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A Theoretical Study of Some Maximum Likelihood Algorithms for Emission and Transmission Tomography
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Convergence of EM Image Algorithms with Gibbs Reconstruction Smoothing

Lange K
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Attenuation Correction for PET Using Count-Limited Transmission Images Reconstructed with Median Root Prior
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A Row-Action Alternative to the EM Algorithm for Maximizing Likelihoods in Emission Tomography
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Subset-dependent relaxation in block-iterative algorithms for image reconstruction in emission tomography
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Acceleration of Statistical Image Reconstruction for Transmission CT Using DRAMA (dynamic RAMLA) Strategy
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OSEM-3D reconstruction strategies for the ECAT HRRT

Comtat C

Bataille F

Michel C

Jones JP

gl |w|IN|PF

Sibomana M

IEEE Nucl Sci Symp Conf Record 2004 6, 3492-3496.

Delay

Detectors

Head

High-resolution imaging

lr|lw|(Nn|R NP

Image reconstruction

PET

ECAT HRRT PET
3D-OSEM weighting

Ordinary Poisson OSEM-3D

1
(AW-OSEM, NAW-OSEM

)




Myocardial viability assessment in patients with higly impaired left venticular function:comparison of derayed enhancement, dobutamine
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Correction methods for random coincidences in fully 3D whole-body PET: impact on data and image quality.
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Evaluation of noise equivalent count parameters as indicators of adult whole-body FDG-PET image quality
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Quantitative Assessment of Cerebral Blood Flow in Patients with Alzheimer®s Disease by SPECT
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Improved positron emission tomography quantification by Fourier-based restoration filtering
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Attenuation correction and incomplete projection in single photon emission computed tomography
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The effect of activity outside the directfield of view in a 3D-only whole-bodypositron tomograph.

Brambilla M

Secco C

Dominietto M

Matheoud R

gl |w|IN|PF

Sacchetti G

J Nucl Med. 2005 Dec;46(12):2083-91

instrumentation

quality assurance

NEMA standard

PET/CT

lr|lw|(Nn|R NP

Biograph 16 HI-REZ

NEMA NU2-2001
PET PET/CT

HI-REZ LSO

Biograph 16 LSO

HI-REZ LSO Biograph 16
24.336 LSO PET 16
13%x 13
425keV 650 keV
lcm  4.61mm 10cm
28.73 kBqg/ mL
58.71kcps

NEMA NU2-2001

39

4.5 ns
5.34mm

Biograph 16 HI-REZ 39
CT 4x 4x 20mm3 4
162mm 2.0mm 81
NEMA NU2-2001
34.1% Ocm 10 cm
21.62 kBqg/ mL

window
4.92/sec/kBq
84.77kcps
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Impact of time-of-flight PET on whole-bodyoncologic studies: a human observer lesiondetection and localization study.
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Assessment of the Wavelet Transform in Reduction of Noise from Simulated PET Images
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Assessment of the impact of model-based scatter correction on [18F]-FDG 3D brain PET

in healthy subjects using statistical parametric mapping
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Long-term performance evaluation of positron emission tomography: analysis and proposal of a maintenance protocol for long-term

utilization.
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Improved lesion detection from spatially adaptive, minimally complex, Pixon reconstruction of planar scintigraphic images
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Comparison Between ML-EM and WLS-CG Algorithms for SPECT Image Reconstruction
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Phantom and Clinical Evaluation of the Bayesian Penalized Likehood Reconstruction Algorithm Q.Clear on an LYSO PET/CT System
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A Quantitative Phantom Analysis of Artifacts Due to Hepatic Activity in Technetium-99m Myocardial Perfusion SPECT Studies
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