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RN 18 Bl A HRIZ, ®"Tc-HMPAO (2 & 5 i SPECT % ffT L7z, RHICHZE L/ XHCT &
Iy ¥a— 5 {LRRE S A7 A (Roland &) 2#FIH LT, £ AD SPECT 1§ % 1ZHE 22/ L D ZHER DT
(CREBHATE L 7 (RS FEMIRHEAL). T h O ORI Z0SEILER A O PR B L CTREREE 2 ER L

7z, B RIGRBEGERFI A7 >~ Mo D #IEL 7.

MM I ESR e A B &, BRI, AV, AR CHEMELRL. £, RMEEBOEE
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®nTc-HMPAO Fi [l SPECT D& FAEREILIRIZ, SHOMBEMEBHERMEA OERIZBITS
B LA A B OB BMEMIC IS AT THh B L ER SR/,

L U &I

#mTc-hexamethyl propylene amine oxime (*™Tc-
HMPAO) (&, BiMLEREE-Y, FHIMIMEY, Wil
B, TADAS, DY, FEMHEEY, ZL
THIR™W 2o & O PR BN BT B BRI 5T O 5F A
WKILCHWOHRTWE, TRHDEEBIZBNT,
PR L % 72 PRV BRA§ 2 B, 1B % BRI
DAY — L EDOBEPLETHS. LiL,
#nTc-HMPAO DAERNRRA TORBBEL LI
WESIN TV 59, BT SPECT BfIZ B\

* FAL K INRGER R FE P R R R 75 55 B
74381 H
B¥ESH 76298
BURIGE RS G HFEX ZEIT4-1
RIL KZFE MR 7EET
P BEBIR R F I 3E 0B
Al B OE

(& 980-77)

(HEBE2 32: 969-977, 1995)

T, EBZMESMAEZFBRHICHL»IZ LK
HFid v, ABFZETIE, MMM PET % V> 7: ac-
tivation study T—AxBY DAL TV 5 EE| FHIAE
L OFFEEX BT, E% LB SPECT gt
BE A/ Ny — EEEER L, SFML 7.

II. MREFE

1. ¥ =B

HHIE, 20~63 F& (P 40 %) OREEEEE
18 B (B 14 B, 46 THD. 2FHF
2T, MRFENEFTRIFOON Lo, T
Ny, BNEEEOBRFERLEMIE, HERKE, L
RERZER AT, REMNB L URERICEY
BIRAL T o7, £B6IIHEE X & CT %
MATL, BEZEDOLRL, o7, T2, 50 KU L
DEETYH, MEHFEIZDON o7,
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Table 1 Regional distribution of normalized radioactivities (mean +SD)
Regions normalized radioactivities (count/voxel)
mean £ SD CV
Brain stem
pons 106.2£12.3 0.116
midbrain 110.8%+12.5 0.124
Cerebellum
vermis 140.0£10.9 0.078
rt hemisphere 129.2+13.7 0.106 It hemisphere 133.9%12.5 0.093
Caudate
rt 133.6+11.1 0.083 It 124.2+13.5 0.109
Putamen
rt 1429+144 0.100 It 142.4+13.5 0.095
Thalamus
rt 124.7+12.8 0.103 It 125.8+13.5 0.107
Temporal
t It
hippocampus 117.0£13.7 0.117 103.9£13.0 0.125
sup temp gy 127.8%£10.8 0.085 125.0£12.6 0.100
mid temp gy 124.6+11.1 0.089 1184%+11.9 0.101
inf temp gy 117.7+10.8 0.092 113.3%£13.6 0.120
Cingulate
rt 112.8+14.5 0.129 It 113.2+15.7 0.139
Frontal
rt It
sup fr gy 123.3+10.6 0.086 116.6+15.4 0.132
mid fr gy 129.8+13.0 0.100 126.2£13.8 0.110
inf fr gy 119.0£10.9 0.092 121.6+11.9 0.098
precentral 123.7+14.2 0.115 1245139 0.112
Parietal
rt postcentral 107.2£15.5 0.144 It 111.0+129 0.116
Occipital
rt It
cuneus 127.6+13.3 0.104 134.6+13.6 0.101
post occ area 112.5+19.5 0.173 110.7%20.1 0.182
lat occ area 102.7+17.5 0.170 112.1x15.1 0.135
Semioval center
rt 91.8+10.9 0.119 It 93.1+10.7 0.115
* Mean global count was assumed to be 100 count/voxel.
SD: standard deviation, CV: coefficient of variation, rt: right, It: left, sup: superior, mid: middle, inf: inferior, temp:
temporal, fr: frontal, occ: occipital, gy: gyrus
D, Bz fvF—gomila) A—y 2EHLL
2. A & ZEM 5 fEEE © 8 mm FWHM (full width at half

i ML SPECT DG EESE M & L TIX, * Te-
HMPAO (Ceretec™, Amersham International) 3
100355 (IZ#E{R7) MBq = &k & 0 &7E L
7o, BRIE S~10 92 X ) SPECT g% BME L
7z, f#MH L7 SPECT &3, 4 ~v FO[ERR
Hr<HhAF (HI AT 4 3 SPECT 2000H) T

maximum)). FRERE, HERE L PAIR, &, UK
L7 77—y UL, 360°, 6441, 1HMdH
7oh BEH 80BN T, 64X64 < ) v s AT
To7:. EREMERIL, filtered back projection ¥
X o Tirv, BB 7 4 L4 — & L T Butter-
worth filter CK%% 12, cut off 0.25 cycle/pixel) %

Presented by Medical*Online



9mTc-HMPAO SPECT 2 X 5 IE % ¥ B I it 18 D VE R 971

Fig. 1 Mean images of anatomically standardized *™Tc-HMPAO SPECT. All SPECT
images were globally normalized to 100 count/voxel. All images were thresholded at
the upper and lower limit of 150 and 30 count/voxel, respectively. All slices are
parallel to the horizontal plane through the anterior and posterior commissure. Left
side of the brain is right in the figures. Note the high activity in the cerebellum and the
basal ganglia.
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Fig. 2 Standard deviation (SD) images of anatomically standardized *™Tc-HMPAO SPECT.
Format is the same as Figure 1. The brain surface, ventricles and cerebral sulci were
retrieved from the data base of the HBA program'®. All images were thresholded at the
upper and lower limits of 30 and 10 count/voxel, respectively. Note the relatively
higher SD in the occipital lobe, the parietal lobe, the putamen, and the thalamus.

Presented by Medical*Online



#¥mTc-HMPAO SPECT (2 X 5 1IE% 3Bk it 1% D VER 973

VW, [E{$ B 1 Ramachandran filter % AV 7z,
FHEREE OWRIEIE (X, FEEEH—2BEFD
RIELIRE L TITo 720, 254 Ak, BRESN

0.2
oO
(o]
Ccv
0.15 o
(o] 0‘80
o) o oo o
0.1 Oo [o] Fol
(co] feo) (o]
" (o]
0.05 1
0 T T 1 1 T

1
90 100 110 120 130 140 150

normalized radioactivities
(count/voxel)

Fig. 3 Scatter plots of the correlation between
normalized radioactivities and coefficient of
variation (CV) in each ROI, demonstrating lower
CV values in high flow regions.

H & #F (orbitomeatal line: OM line) (ZFATIZA T 4
A [1FE 8 mmTIERL L 7-.

¥7:, SPECT #Hf£ L F L OM line #XEHEL L
T, HEHXMCT 2FB /¥ L7z, SPECT, X
MCTOATA AMEXF—IT 578, SPECT
FEEBEODIRTLL —H— Y — L %EEIC, HBRED
BEEICEEmEERES L. X#CT OIlRER
2, COEEEICEREES L/ EHE®mIC, X CT
FEEBEDIRTTL —HF—E—LD—HTH L)
YR -OAEXREL, ALATA AHEEHR
L7.

3. T2

SPECT MEif£!%, Roland 5® I X > THE S
723 v ¥a—F{thiXEE S A 7 A (human brain at-
las system (HBA)) 2 I LT, LT D &) ICBET
L7,

(1) BHERED X # CT 1812, HBA DIZHERK
2740 NEEBDD, B - EBEDIINS
A—y#FEL. ZOEE V77LYAREL
T, EHERO KRN - B OIRER, BNZE, FE,
SEIEEFIBA L. XBCTROGRZELED

Fig. 4 Examples of horizontal section of mean (left side) and SD (right side) image of the
anatomically standardized X-CT of 18 subjects. Section of the brain is 15 mm above
the AC-PC line. Left side of the brain is right in the figures.
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#5E X2, KEMEZEDOIZA, KIKETEE,
TEARMTEE S SH L7, X#CTIX, KFERE 10
mm A7 A4 ATHRELTEBY, KRKIES L EK
BT ES IS FFHERL L 7.

Q) Bohi/52—%%FHL T, SPECT
G ZEEH EOBEROFEICER L. Ei
ZEHEERE LT, KY A5 LI Talairach DEE
EROZHALTWS., TOERICLD, KoK
&, BWOBAENFMIESH, SEAORKEZRIL
FU3REMEICFRILKEZ, BLLTRAZN
5.

(3) SPECT &%, &RDFHH 7~ b H* 100
count/voxel & 72 % X 9 (TAZH#E{L L 7=,

(4) BHEERE DO 0\ AEHE L S L7z SPECT
%05, EHEEES & EEERZBEE % voxel
by voxel TEIE L 7-.

(S) BDOEIALTO RIERBEME, HER, #H
#H &N Tv 5 PET T rCBF DOM»2) & gt
%7:®, B.UFEBK (region of interest, ROI) fE#T %
To7z. ¥, av¥a—y{tINES AT LD
AN MRI 12123\ T Table 1 12777 ROI %
ERL L 72, 3RIC, Fl—R T4 2 DRE|FHiErELL
SPECT £ LI ROl B L, €OHSDFHIK
SHEEIRFE X E I L 72,

6) B FEWMEREACDERES ZTMT 570
B HERE D X # CT 8% SPECT 1§ & F#kIC
HBA |Z TSI MR (L L., £ LT, HBA
7R FRERE L O IEHE S % 5-E T 5 72
12, BHERE OMEFHIEEL% O X 4 CT Eif%
BT, KENOWwER, *.09E, Mg, JHIER
EEDZERMBDO XL 2 3Fl L 7.

m # R

Fig. 1 |2 ®™Tc-HMPAO |2 X % il it SPECT ®
FIEEE % RY. Fig.2 213, E¥REEEGY
AT, FHEERE AL L, EROBE VIR,
HEEA, /BN, ATSHE, —KHER, WiKET
Hol. REOKERONITHMIIZ, FREE,
GHTHZE, AUTHZE, #H&, #UKRTho 7.

Table 1 12, &WDFEH A7 >~ b % 100 count/

32 % 9 5 (1995)

Table 2 Anatomical variance in 18 subjects of struc-
tures in reformatted X-ray CT pictures of the

brain
Structure Right Left
hemisphere hemishere
contour (frontal pole) 2.0 2.7
contour (occipital pole) 33 3.2
contour (lateral pole) 1.1 1.2
central sulcus 45 29
lateral sulcus 2.5 3.5
parieto-occipital sulcus 2.7 35

All values are shown as the standard deviation (mm) in
18 subjects.

voxel & L7-& 2, ROI HTIZ & D RD7-HA
BEAL O LRSTREIRE 2 R ¥, #5%, B
RETEADPREERE D S BVBUTREREN A S
nr.

Fig. 3 |2, Table 1 IZ78 L72%& ROl IZB1F 5F
W LT REIR B & BBMR M OBRE R Y. &
Myt L, EEMREDEC %2 2 @220 5
.

Fig. 412, SPECT %% 3| F R\ RHEfL L 72D
&, A—D3F 2 — 5 TREN L, SHBRED
X # CT B O F¥EEE, FEREERERT.

X #% CT B D fFH| FHEHE LR D, BRHFH
WEDOZEMMBD XL % Table 2 \ZRY. KD
%R, B AETH 2, 3mm, EAAETH I
mm, FEZKE TN 3 mm OEEREDIGLD
bh7-.

Iv. # B

i) FRIIFEAEREAL

#¥mTc-HMPAO SPECT (2, @EERK TIXEME
BB EIN, &2, AT A4 AD, /I,
BB VIIRERKREFLER 23 & LT, ROI#
WEAT) TEREFRTHo2. LarL, TOROI
AT IZIEE K DRFENH 5. ROIDEHHMICKRIT
BEREME, T O NI-ERALHHEEER - RS FRIC
BDBEERIAMICHIC LR, ThbE 120
ROIDHIIE R - 7- 5 DIEREETF*EATLE
I EEM R ETH L. /2, ROIDFTOHEIR,
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BIEE T OREEGEORE L RFMBAETEL
Ll REMED B2,

ZD LX) ROl AT TR RS TE L
WZ E %<, voxel by voxel THMTHATES &
AT LOLEREDTEH S TWwieo,
MRHWMOMMWWHﬁwﬂﬁ%%&¥m
1t dE#E1L) (X, ¥T4E Alexander S. Houston 5 2 &
DAiTbhre, #51k, SPECT T8 6 7z ki
WgEE/INE) 77 L AL LT, SPECT 12D
W& AT 2 P OFERELEITVY, voxel X ERL
ELTHOMLTWAS, LELLd S, X#CTR
ETREBIF 3D R F AR, b T
W, L7eAo T, MUZEBMMEIZH S
voxel DT — 7 HS, RILEREZE DR - 75 F 1

I D b SN AfEREdH 5.

AOF%E L7-HBA 2FIH L7 A7 41,
NLOBmERILTEBY, SHECHMEICEVER
ThbEBRDLNS.

ARFFETIX, X#CT & SPECT D% 2 25
HO%E CHERCE OREIE % fifg L7-. JHREH
SPECT # & CTid, X# CTH#E & HT& 2 455%
LZUEREEREMEH TE v, FMLASA
A EFBBET 57012, HEEOBHEMIZ 3 KT
v—W—E~Am;5ME®%%%E%%EL

. KETIK, WEBBTORAT A AWHO DT

4ﬁ§iitﬁ5# SPECT D45 f#RELLT T
HrEEZLND,

X#CTIRIZ L 2H.EOREIL, HEHTIE
W2 Bl b o 7eh, FD &) 2B TIIEEDOK
WMZWIEIZ L DRGNS E ) FEE L 7.

fg F R RE (L X 4R CT 1% O T3 M{% (Fig. 4)
ThDE, BITEREAERHICBWT, HEREHRT
DORIGHDIEL D ENEDLNS.
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®%§u3mﬁM%Ltmm@@%$tuﬁo
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—77, BEHFRELORMERE LTETLN
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Summary

Normal Cerebral Perfusion of ®*™Tc-HMPAO Brain SPECT
—Evaluation by an Anatomical Standardization Technique—

Masamichi Kovama, Ryuta KawasHima, Hiroshi Ito, Shuichi Ono,
Kazunori Sato, Ryoui Goto, Takashi Akaizawa, Seiro YOSHIOKA,
Tachio SaTto and Hiroshi Fukupa

Department of Nuclear Medicine and Radiology, Institute of Development, Aging & Cancer, Tohoku University

Single photon labeled tracer *"Tc-hexamethyl-
propylene amine oxime (HMPAO) has been used for
rCBF studies by SPECT. However, normal perfusion
pattern of this agent still remains unclear. The purpose
of this study was to investigate normal *"Tc-HMPAO
SPECT image voxel by voxel.

Eighteen male subjects without any prior or present
history of medical illness participated in this study. All
SPECT images were globally normalized to 100
count/voxel. Each subject had an X-ray CT scan at the
same day of SPECT measurement. All subjects had
normal X-ray CT scans.

The standard anatomical structures of the computer-
ized brain atlas of Roland et al. were fitted to X-ray CT
images of a subject by linear and non-linear param-
eters. These parameters were subsequently used to

transform SPECT images of the subject. After the ana-
tomical standardization, mean and SD images of eight
standardized images were calculated voxel-by-voxel
basis.

In the mean image, following structures showed
relatively higher radioactivity; the putamen, the cer-
ebellum, and the frontal lobe. In addition, the occipital
lobe, parietal lobe, frontal lobe, and the putamen
showed large degree of SD.

Anatomical standardization of SPECT images may
be useful as a reference to diagnose and evaluate vari-
ous brain disorders.

Key words: *"Tc-HMPAO, SPECT, Anatomical
standardization, Cerebral blood flow (CBF), Voxel by
voxel.

Presented by Medical*Online



	0969
	0970
	0971
	0972
	0973
	0974
	0975
	0976
	0977



