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Summary

Although post-injection transmission scan (POST-TS) after 2-["*F]fluoro-2-deoxy- D-glucose (**F-FDG)
injection[Al] is useful for short examination times, the emission count of BE_-FDG[A2] in the regional brain
area was not completely subtracted with use of the POST-TS method. The purpose of this study was to investigate
the effect of POST-TS and attenuation correction (AC) methods on the normal database (NDB). A 10 min
pre-injection transmission scan (PRE-TS) was performed before "*F-FDG[A3] was injected in eighteen
normal volunteers. A 10 min POST-TS was then conducted beginning 40 min after *F-FDG[A4] injection,
followed by a 10 min 2-dimentional emission scanning. To reconstruct each image of normal volunteers, the
reconstruction was performed using the filtered back-projection (FBP) method and the ordered subsets
expectation maximization (OSEM) method, with transmission-based measured attenuation correction (MAC)
and the segmented attenuation correction (SAC) technique. Subtraction images of NDB with PRE-TS or
POST-TS were evaluated using 3D-SSP. A phantom study was also performed in addition to a human study,
and assessment was by region of interests and profile curves. NDB images with POST-TS were significantly
lower in the bilateral frontal lobes and higher in the parietal lobes and occipital lobes, including the precuneus,
than those with PRE-TS, regardless of the different AC and reconstruction algorithms. Therefore, we have to
be careful to confirm not only emission scan methods and reconstruction algorithms, but also TS methods
and AC methods in the NDB. It will be best to perform PET examinations using the same TS methods and
AC methods between NDB and patients.
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T ¥ a— 7 WikEg% (computed tomography: CT)
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T H72OEBEDPLETDHS.

LIRS EARIRAT Tl — BRI REMi%H 5
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T, M SPECT #MALIZ B1F 5 F:BE R ET 12D W Tl
BRI S FSE A ST 5953, ®F-FDG %
V72 PET AR 350) 5 NDB VEELOMENZA 7 <210,
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EZ 3T, KRR TIE, FETSE09 I RE
R IFAT 2 v 5 ¥F-FDG 4t @ NDB /E# (2 B>
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PR T2 H 841 C\v> % measured attenuation correction
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PET #%1# |3 GE Healthcare #1:# ADVANCE" % {ii
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& FWHM 2.79 mm @ postfilter # L7z, £72, &
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DOIERIE Gaussian 7 ANV L7z, 72, &M
BN T, —~ T4 XH1E, EHEGBmIE, 18
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& % NDB {412 5\ CHTSHE A O RS %E, %5
I HITEIERS X OVEETEEEIC 1 em £ ROI % 10 fEE
i L, standardized uptake value(SUV)% F\WTE=R
MR 1T > 72, MEHEATICIERIS DB % 2 RO ¢
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Fig. 1\ ZBHEH 7 7 > b AT — 12817 % ROIL %%
LA/~ L7z, ArSEiF R O RisaE, %UHSE, MIsE
WERLET 7 P AFUNIENZFIL T cm £ ROL &
BCiE L 25 5H I8 0 U BRI B2 & B L C o s I BTATG %
1T & EBITHIEDH L 2 BEMO t MEEIT>72. F
72, WTSE 2 o0 i BEBE FH IS & 2 BH TS AR A i g
HBATAAMED 7T a7 7 A )VH— 7 OVERIZIE,
Image] 1.41(National institutes of health) Zf# F L 7-.
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3L D TE M B9 534

Fig. 2 TII % & 18 %412 B\ C, PRE-TS ik &
POST-TS #: % 1T - 72 NDB [ {§ > 7 43 Wi 1§ % 7% L
7z. Fig.2a TIlE, 9 XTCoOMFEBHIZB W,
POST-TS #:% 272 NDB [ {§ D455 )Y PRE-TS 2
& AT R BEA A ORI BHEEFHI CH EICINT L
720 BRI, R TR G L S I oA bR
ELTCTFBP L SACHE: A HW-E, MoMAas
b el U CHEME T oI AY AP ICEZ S
72. Fig, 2b TlE, 9 -XCOMFIHH T POST-TS %
FA 724528 PRE-TS i £ ) DRI ER % & T DHTE IE
B OBEIEHEIRICBWCEZSICE 7. 72,
FBP % TlZ MAC {EAS SAC L D b A EA=NEL 72
FHIS ISR EEPH & 72 57245, OSEM Tl SAC {FEDFH
B2 MAC #EDZN LD B ILGEH & 72 - 72,

Fig. 1 Location of ROI in the brain phantom study.

2-2 PRE-TS & & POST-TS AN E /R

Table 1 (& &5 B & Hr §H 38012 B8 v C, PRE-TS i &
POST-TS (£ D528 % Z- RS T CRfAl L 7245 5%
TH A, FIEEIEFEINIZ BT, POST-TS 12 X 5K
LA PRE-TS & 0 A EICILT L (P<0.01), BH
THZEGHIBIZ B W TIX FBP i & SACEOMAE DL
DSV CAHEIZE L 2> 72(P<0.01). {RBEIEFEIN T,
OSEM £ THMI L 7235 612 POST-TS %12 X 54
L PRE-TSHEOMEM CTAHBEZPHBII S 72
(P<0.01 F721% P<0.05). F7-, MIBHIEFHIRICE L T
TAEERI SN o 7.
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Fig. 3 13PHFAH 7 7 v b alZ2B VT, 7T 77 1)V
71— 7N E ) EEIZERM L 7245 R TdH S, POST-
TS D 71— 773 PRE-TS £ X O BiSHZEFHISIZ 5T
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7z. Table 2 1%, PRE-TS {% & POST-TS i O 52 %
FBP % & MAC {EDOM A G AT X 2 {5 5 k4
R CEENICEHE L 7267 Th 5. ArdEIE
BT, POST-TS #(4.3+0.7 kBq/ml) %% PRE-TS %
(4.840.4 kBq/ml) £ 1) b A I T L (P<0.05), f45H
TESHIR I BV TlE, POST-TS #:(5.3+0.6 kBq/ml) %%
PRE-TS #:(4.6+0.4 kBq/ml) X ) b B 2L e o 72
(P<0.01). L2°L, MIBEZEEGEIE 7 7 > b AHLHET
EFEREES L SN o7z
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Fig.2 Subtraction images
between NDB with PRE-TS
MAC and POST-TS method.
(a) Subtraction of NDB
OSEM with POST-TS from
that with PRE-TS.
BRE (b) Subtraction of NDB
with PRE-TS from
that with POST-TS.
Table 1 Comparison of SUV values in the local cerebral regions using PRE-TS or POST-TS method
FBP OSEM
MAC SAC MAC SAC
Brain regions PRE-TS POST-TS PRE-TS POST-TS PRE-TS POST-TS PRE-TS POST-TS
Frontal lobe 7.40+0.35 7.18+0.35" 7.38+0.31  7.22+0.25" 7.26+£0.48 7.16£0.45" 7.38+0.30 7.21+0.27*
Occipital lobe 6.66+£0.36  6.66+0.31 6.67+0.38 6.70+0.26 6.61£0.29 6.68+0.27* 6.52+0.24 6.73+0.21*
Temporal lobe  6.79+0.22 6.76+0.30 6.69+0.27 6.64+0.30 6.84+0.32 6.82+0.35 6.73+0.20 6.74+0.24
Parietal lobe 8.44+0.25 8.55+0.28" 8.3910.26  8.41+0.27 8.48+£0.26  8.73+0.31* 8.51£0.27 8.65+0.25"

PRE-TS: pre-injection transmission scan
POST-TS: post-injection transmission scan
*P <0.01, #*P < 0.05; POST-TS vs. PRE-TS in each reconstruction method and attenuation correction method
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Difference of PRE-TS and POST-TS on
profile curve in the brain phantom recon-
structed by FBP with MAC method.

The schema is the same brain slice as in
Fig. 1. The white line on the schema
shows the location of the profile curve.
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Table 2 Radioactivity concentration on the brain phantom images reconstructed by FBP with MAC method

Brain regions PRE-TS (kBg/ml) POST-TS (kBg/ml) Difference

Frontal lobe 4.8+0.4 4.3+0.7 P <0.05

Occipital lobe 4.6+0.4 5.310.6 P <0.01
Temporal lobe 4.910.4 4.8+0.6
Center in the phantom 4.8+£0.5 4.8+0.6
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et oA & 12 POST-TS % FiWwC\w32Y. 2o
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