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PET REIZRT 2 (KE#EFIE
Motion Correction Techniques for PET Studies

B g

—

Kazuhiro KOSHINO

B g

PET BRENBH FEELILPEEBERTOERD | SDIXHEREOFENRHH. KFETIR, EREILOE
AG PET BEXBIT A FEHEOERIC OV THERS. B2 BRHETAFERIREIHETIEY T b
T T R—AFHEEN—FRT 2T _—AFED 2 BENRH S, O viability 2 B & Lz PO- 8ok
DI PET BREZHIC, Y7 VU TX—RAFEIN-FO 2 TR—AFEOHFRUHOWTHERS. Fiz,
HERAEEBLERA L TR bhADBER LN Ry 27 R—EBHBHEELE LB T S.

*—J—F : (KBHHIE, PET, E{HLHE

Motion of a patient during a positron emission tomography scan can cause deterioration in image
quality and in quantitative accuracy. We describe need of motion correction in PET studies from the
viewpoint of quantification. Methods to detect motions are roughly categorized into two groups, soft-
ware-based (image-driven) and hardware-based groups. Characteristics of those two types of motion cor-
rection techniques are described in the case of '*O-H,0O PET study for evaluation of myocardial
viabilities. Our motion correction technique using an optical motion tracking system is also introduced.

Key words: Motion correction, PET, Image processing

Med Imag Tech 26(1): 3-8, 2008
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Fig. 1 Cardiac emission images for a pig with four types
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(d) “0-0,.
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Fig. 2 Distribution of *0O-H,0 in a heart of a pig injected

after (a) S0sec, (b) 65sec and (c) 95sec.
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Fig. 3 PET studies with an optical motion tracking system
for (a) neuroimaging, (b) cardiac imaging.

AxAEBITHI THD. T, ,4BEE-HMEBEx ¥
V7L —2a & LU FDOFEIETITI. a) ¥—
oy bew—A— LOBEENLBIZARREZ
BT5. BERCIIBILARBEOMES T £
T5.b)i BB ORIE L LT, PET %E&ED field-of-
view RNOFEEOMBIZ YA —F v k- w—h—%
BE, XM EEB LS ~~—D—BLUY
Tr bR - w—Hh—OMBRITE L PET B84
5. BERC, LCIIBITLABEOEEL L
T, FRFNZ() =T, F& 3 %585, c) FIE
b)#%—4% v b -~v—hH—OBEEZTNE
BYIRL, (F(),...,5(N)) & (Zp(D),.... %, (N)) B>
SRER/DZREICLY C 0 HC, ~DEBRTF
T, 2155, 7T, L FREEEICLD Y
TrlbrA - =2—H—%RELCHRLT, b
E}‘—n" . T..S‘—-PT(J -8 255,

F—F oy bk -w—h—O8BEIZx LT, K&
xBTS FRIZAIZ B < & RE T 2RI o
BE, KETANTEERC, OERZ =8 (x,,2) ¥
b ofERSO.0,.0)L FITBER S
(Ut AN LS TREDAADITHTHS. + 7
VAL wvia YRR OWERE O EEEREL
LT, #BglzBT oEBREOMEThERT
HEITHIZFEL, PRI v g T—4
txIyialy - TR IBITAEBREOME
THEMHETS. bhbhOFETHE, LT3
SOFEIC L DB ENTRETSH D (Fig.5).

1) BfgA—RFE

D BIVIDPELI yay - FT—HizHt
THREBMBLEEXTY) ZEDFEETHD. bT
AIyiaryRGTHE-BRIRSAEEGE, =
Ty a CEREFRFO &R 7 L—AicBiT o8
A O EICEEERT S, T OWIN ST

Optical tracking
system

- |
< |

PET gantry

Fig. 4 Coordinates for our motion correction technique.



(a' Emission scans

Transmissionscan ¢4 gvnamic frame Nth dynamic frame

Med Imag Tech Vol.26 No.l January 2008

(b) o Emission scans
Transmissionscan 4 gunamic frame Nth dynamic frame

N /

t
- v o
—— qp
P /
.

1
— |

/
ssss
Reslice an
attenuation map

Forward project
attenuationmaps and saas
reconstructeach

dynamic frame of

emission data l l
Reslice to the LR
transmission

coordinate

Rebin line-of- -

response in sinogram

Reconstructeach O
dynamic frame of
emission data
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Fig. 6 Effects of the motion correction technique on Hoffman brain phantom in I8F PET study, (a) emission image without
motion, (b) with motion. (c) corrected for motion, (d) rotations of motion. (e) translations of motion.
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Quantitative and Standardized SPECT Imaging
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Hiroshi WATABE

=]
SPECT @13, PETREBLI VD VLK HERLTBY, HFA A -V ZITHBWTSPECT i, £3FT/EL
FEbh?d LEZL A, Bk, BEREAAEINTVW SPECT Eif#iX, EICEMHMNLRTMOANITORTEY,
BFA A= DY —LE LTHABAT LD, ERICGEBILAEDILENHSD. SPECT OFER
b, BEEOT-DIZIE, BEOHEV y ROBIEESL X UCHEMBEX Thhdndl b2v. RFETIE,
SPECT %82 L, SPECT OERI{LB LUBENRD DD /Ry 7 — QSPECT 24317 5.
¥—"7—F : SPECT, OSEM ERE#HM, RIHE, #IAFIE, QC

Although single photon emission computed tomography (SPECT) imaging is widely available as
daily clinical application, image qualities among several SPECT cameras are not well controlled. We
have developed QSPECT software package for quantitative and standardized SPECT imaging. The soft-
ware is written by Java and C languages and is able to run on several platforms. This package has five
features: 1) library for reading and writing several SPECT data formats, 2) iterative image reconstruction
method with attenuation correction, 3) transmission-dependent convolution subtraction method to com-
pensate scattered photons in the projection data, 4) dual table autoradiographic method to quantitate
cerebral blood flow of different conditions by dual injections of radiotracer. 5) managements of BCF
(Becquerel calibration factor) and CCF (cross-calibration factor) parameters for quality control purposes.
By QSPECT package, SPECT imaging can be quantitative and standardized.

Key words: SPECT, OSEM image reconstruction, Aattenuation correction, Scatter correction, Quality

control
Med Imag Tech 26 (1): 9-13, 2008
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— 5T, BE BEOL—F L THOLBNRS
SPECT Ei{g3lnit, &M liostbd
TERLIFLECHS. SR, DTA A=Y
D4, SPECT #EENVIELFIHEN L=
i1, H72A RIOSFiEEIZTIEENLORE
FELAE R G20, 61T, EFE, ERIC
12 EBM (evidence based medicine) 7#3:K% & T
9, SPECT (2L T% EBM OfIEEE AN
-, ERMEom L, EELIEELHRETHD.

AFClE, SPECT %@L THIHL, £FF
523H Y #iA TS SPECT OER{L, EHEkIZ
MLTHETT5.

2. SPECT ORE

A Cik~<7- X 912, SPECT #EE RI A A —
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RI % 5 ~L L7451 O SR/ DEN 31 2 (4782
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13, RI & LT 511keV DM v BEKET 2EE
T VDAY, SPECT i, S & Ehxx
X —DEEAHV SN S (Table 1).

Table 1 Popular radioisotopes for SPECT imaging.

Isotope Energy Half life
Hmifg 140 keV 6.01 hours
2| 70 keV 72.9 hours
123 159 keV 13.3 hours
1547 364 keV 8.04 days
“7Ga | 93.183.300 keV 3.26 days

SPECT 4£& 13, v B4 5 M dkit s,
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SFTU 5. SPECT BB XRE A2 flAE, =)
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A—Tv T (3] b, BERA AV TETIT
25k TH5 (Fig. 1 BH).

3. SPECT I IT 2 ERHORE
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s E RS SV E Wb, BHT D
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Fig. 1 GCA-T200A(Toshiba) (a). typical clinical SPECT camera which has
two heads and multiple collimators(b) including pinhole collimator(c).
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Fig. 2 Schematic diagram of directory structure of QSPECT package.
QSPECT has configurations for several SPECT cameras.
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Comparison of Gd-DTPA-Induced Signal Enhancements in Rat Brain C6
Glioma among Different Pulse Sequences in 3-Tesla Magnetic Resonance
Imaging
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Sato H, Enmi J, Teramoto N, Hayashi T, Yamamoto A, Tsuji T, Naito H, lida H.
Comparison of gd-dtpa-induced signal enhancements in rat brain c6 glioma among
different pulse sequences in 3-tesla magnetic resonance imaging. Acta Radiol 2007;000:1—
8.

Background: Tl-shortening contrast media are routinely used in magnetic resonance
(MR) examinations for the diagnosis of brain tumors. Although some studies show a
benefit of 3 Tesla (T) compared to 1.5T in delineation of brain tumors using contrast
media, it is unclear which pulse sequences are optimal.
Purpose: To compare gadopentetate dimeglumine (Gd-DTPA)-induced signal enhance-
ments in rat brain C6 glioma in the thalamus region among different pulse sequences in
3T MR imaging.
Material and Methods: Five rats with a surgically implanted C6 glioma in their thalamus
were examined. T1-weighted brain images of the five rats were acquired before and after
Gd-DTPA administration (0.1 mmol/kg) using three clinically available pulse sequences
(spin echo [SE], fast SE [FSE], fast spoiled gradient echo [FSPGR]) at 3T. Signal
. enhancement in the glioma (Et) was calculated as the signal intensity after Gd-DTPA
administration scaled by that before administration. Pulse sequences were compared
using the Tukey-Kramer test.
Results: E1 was 1.12+0.05 for FSE, 1.26+0.11 for FSPGR, and 1.20+0.11 for SE.
FSPGR showed significantly higher signal enhancement than FSE and comparable
enhancement to SE.
Conclusion: FSPGR is superior to FSE and comparable to SE in its ability to delineate
rat brain C6 glioma in the thalamus region.

Key words: Brain; contrast agents; MR imaging
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T1-shortening contrast media are routinely used in
magnetic resonance (MR) examinations for the
diagnosis of brain tumors. Some studies show a
benefit of 3 Tesla (T) compared to 1.5T in
delineation of brain tumors using contrast media
(1--5). However, it is unclear which pulse sequences
are optimal. The conventional spin-echo (SE)
technique has been most frequently used for Ti-
weighted (T1W) imaging of . tumors after contrast
media administration. The gradient-echo (GRE)
technique, which is faster than SE, was introduced
initially at 1.5T or lower field strength (6-11). Some
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studies have reported that GRE techniques compare
favorably with the SE technique for delineation of
brain tumors (8-10), while other studies have
reported that GRE techniques do not show contrast
enhancement as well as SE (6, 7, 11). At 3T, as at
1.5T or lower field strength, the issue of whether
GRE techniques are cffective compared to SE has
not been determined. In 16 patients, NOBAUER-
HumaNN et al. reported that 3D GRE with
magnetization preparation (MPRAGE) was com-
parable to TIW SE in tumor-to-brain contrast at
3T, although the parameters of TIW SE were not
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