(F &)

/INRSER O BX I SPECT (280 A BiEL - WESRI ED &%

JRVARE L TH
R0 B B FHREEA
R HEx

NSRS Ekx

B R KE A=

BE /NEGIORIMIT SPECT T KL E, REKEHEDFFEDENZ 0%\, Lo L/NES)
TI3RE), SHEHOFHFORMMHIN 2O BIROEE T — Y INEOERRSLHBE LM EBE CT
(transmission CT) 2179 Z L IZREETH 5. S b b iid/NNEF ORI SPECT B{E > XET 57
& triple-energy-window (TEW) i£12 & % 3 > 7 b Y BELOWIE S £ U Chang 12 & 2 B #IE 247V,
MERDMIELE LWL /NG 3 BlA G IbARET L7z, Z04R, SEOWIEL IR 7 HEIH
EEMRBEVIEROFTEIZHNT, K, LY AERFORBKAEOMBEILEL, EENICOFE
LEMOYENIFON, POBERBOMIB b M E L. SHEMIEL R 5 I & 13 SPECT MAFERE R HIE
B0, HREOBIMIIMREFLETH Y, NEFITEILEE LWHEEEZ SN,

L. 30 ®I(C

NRBIDOREMLFT SPECT TIX KB E, HREBIX
HEDSRRRIIEA, BRE BN LA
FLIEALNL, Lo L/NBBICIlIRE), $EfS
DRERIIGIFE A 5 BIRORE T — 5 UEDIEE R
iR % £ 9 &8 CT (transmission CT) 2479 &
CIEAHEETH L. AlElbib UG % I E
T5HZ L KCHEEDLEHTRER triple-energy-
window (TEW) {125 5 3~ 7 b Y BELOHIIE 3
L U Chang 12 X 2 B55#FE 21TV, fERODOHHIE
LW HEEGIRET LD THRET 5.

* KPR ERR MR F 5=
ZfF 948 H 18 H
R 9 12H 15 H
BIRIEE RS | ST KR 2-7 (T 569-8686)
KR ER R SRR 4=
& 3L Es

(FBEZ 35: 1-6, 1998)

L X Ed

TR 1 AA S 12 B TO 1 FRMICHKILIA
SPECT # fitifT L 7=/NBHI 31 FEGI Tdp 5. 4FEpid
0D 5 16 5%, FHFERS.0+E495%, BRI,

W2 THL, FEHEIEWESTIEREEEZ EDT
AHA 19 B, BREREE 6 6, MEEMHE 2
B, B - BERE 2 3 B, KEtmAE R 1 BT
% (Table 1).

. A =

fx i SPECT #A) & L T Technetium-99m
hexamethylpropylene amine oxime (*"Tc-HMPAO)
AL, #REDKEDNS 185-370 MBq L 4%
S5 &AER L7, “"Tc-HMPAO % FHE#%IZ% <
DIEGI CTHBAIOFEDPLETH ), $HFHKRIZT
ELERAEREERG L. FHEE XSS H
BE77 v E—L0) X— % %3 LI 3R ER
H = H AT (GCA-9300A/HG) % b 2T — %
WEREEAE (GMS-5500) TH 5. 7 — ¥ UL 140
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Table 2 Visual interpretation of separation score

Table 1 Subjects in this study
Disorder Case No.
Epilepsy 19
Cerebrovascular disease 5
Brain tumor 2
Meningitis 3
Hydrocephalus 1
Psychosis 1
Total 31
>Thalamus(T)

Lenticular nucleus(L)

Cortex(C)
p Ij-—)Background(B)
TorL—B

Uptake ratio= C—B

Fig. 1 Schematic display of ROls.

keV #HLMI20% 2 AL >4 Y Ky E L, 5%
DY T4 PR ERI AV F—H{ICRE L.

JRRIE LT 128X128 ¥ b)Y v 7 A, 1 5[\ 60 £
T90 HEhHD AT v TUEE LILRIUER &
134T % D> 7:. SPECT FHERII A A o A »
K OWET— % ZaIHE & L C order 8, cut off
{i 0.15 Rijf% THci# % Butterworth 7 4 V¥ % 7 4
V& —F ATk, ramp 7 1)V ¥ T 3.4
mm JECEHER L, OM line |2 FAT 2 ¥l {% - &
RWHE - KB E 2157, ZohEE, ER25
JEATON T L EBEOBFBERD HETHY,

Standard #: (LLFSTD ) & L7z, —4, [FEiko
SPECT EF—s0ba 7 b yEEL*BRET
% 72® O Triple Energy Window {# (2 & % SEL## 1E
& Chang {12 & % a5 HE (RS9 EL 0.15) & 1T
W, FEHERUE A 157, 2O Chang i:1E, HHRETE
WEEKOHHERERZLTITHIDOTIER L, B
55~ v 7R AER LEECIR BT 5 HiET, &
A5G4 A T o 72, TOHEREEL - WESHIE

4= >

% [AHFI24T ) DT SAC (Scatter and Attenuation

STD SAC
Lenticular nucl. 1.6+0.5 2.6+0.7
Thalamus 1.5%+0.5 2.6+0.6

Table 3 Uptake ratio of basal ganglia comparing STD
to SAC methods

STD SAC p value
rt-Lenticular nucl.  1.02£0.16 1.26+0.15 <0.01
rt-Thalamus 0.87£022 1.22+0.09 <0.01
It-Lenticular nucl.  1.01+0.19 1.19£+0.14 <0.0l
1t-Thalamus 0.89+0.21 1.22%0.13 <0.01

Correction) & L7z, & STD i & SAC %I
DB ATV, ENEFNOMEE A HEENI,
KL A O FE bR & BAF (3), #% (2), AR
(1) D 3 BRI THERET L, »ORl%ET
KRB & R IEEAL I 5X5 pixel DR/ FHIK
RO A ZEL, LT, LUK, L v A5
DREBIIEM O ERIL T L7z,

MR =R EN — Ny 2 7T 2 )/ (K

W E— Ny 7 75~ F)

BoNERMILE, STD kL SACEEHIEDH
B HRGE CHEETIC HLBURGET L 72 (Fig. 1).

Iv. # B

SPECT HE{§DENHE Tk, £FIT STD %
2 SAC SRS AEM OB ICENR TV /e
A, IRZEDOR T E & B OTFETd > 72 (Table
2). #ERIIIA L v XHT, STD 527 1.02£0.16
WZxF L, SAC 14 1.2610.15 & 1% LLF O feks
RCHEEILE L, HHIRTIE, STD £270.87+
0.22 124 L, SACETIZEH121.2240.09 & 1%
DFOfBRECHEILE o7, L ¥ XHK
(STD % 1.01£0.19, SAC % 1.19+0.14, p<0.01)
&SRR (STD ¥ 0.89+0.21, SAC 7 1.2240.13,
p<0.01) (22T [EEETH > 72 (Table 3).

EBI2 R
EBIL ke AOKB. TAPADEDN
B L7 SPECT ASfEfT £ 417z, STD i#, SAC &
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HIEDEF 3

Fig. 2 Normal brain perfusion in a case of suspected
epilepsy. Upper: STD method. Lower: SAC
method.

MG S o TH S 2 2 Mk Tl 7
i)‘/,) 7273, SAC LI EREBIEEEL O A3 & A
(2R T/ (Fig. 2).

EBI 2 13 i . TADADIERIER I
%. STD {%, SAC {#& b IZAMBHSE S b Mtk
FAR S N72A5, SAC (EIEH 5 2 (PR ER IE KA
DB LD M7 53, HISEERNE O muﬁm Aii Dt
Iz H R TV (Fig. 3).

FEBI3 4. 7 EBEER. Eiihiroo
JEHEC LD, BV v AHE L OBURS A ANEHEZE
fLL TV AEEFASTD i & D & SAC {#CTHIIFC
HBH. FLFHESEOMGTAY STD FETIXEAMKT
LTHALNDEH, SACHETIIELGEDN Lh o7
(Fig. 4).

Fig. 3 Decreased rt-temporal perfusion in a case of
epilepsy. Upper: STD method. Lower: SAC
method.

V. £ %

= I A .‘%&ﬁm%ﬂmci, BUETIX TEW 5%
MRIL SR SN D K )2 ), 2 HERRUED
720D I %% thmmm SPECH; BV THIL
CArbi, #nTe KEaklx Mt A2 £ %5 SPECT T
LHEHING L) I/, ‘}J 955 1S
Sorenson %, Chang #E23H 0, W x ¥ — 7% 55
RELTEIBELHEIET 2 HEFERNOLALN
72379, Falr T, S HIE L SRR AV RS & A
H L T® Transmission CT 23FCK % Hu 28 2 L
D0, filL OREGNIIE U REsHiiEA T & 5
BN HEEEINTWAES®, LA L, Transmis-
sion CT (IAVERARIE 2 -V 5 720 O#EHE & Trans-
mission T — Y WED /- D DKL ETH V),
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Fig. 4 Lt-temporal perfusion defect in a case of
arachnoid cyst. Upper: STD method. Lower: SAC
method.

BRI d % s L SHER 2 E G S Tn b
BT HE, NRBIT iZ?Léﬂiwad
ERF ARV, BRKTHEH SN TS Gd #RIFIC
& % Transmission CT (£ 30-50 uSv & SN THED,
9mTe IR TIE 220 uSv & ENTW B AT, —[lD
B I 7 SPECT @ ICRP #i#5 COWILKR = D 3.75
mGy/555 MBg (2 H:/\f 1/100 72\ L 1710 F2EED
BWHEETH DD, HHEILEET 5750010,
Hl%ﬁf’ﬁ&i Gd ﬁ(ﬁ ’i’ﬁfﬁ L 72354 Transmission
CT & Emission CT % [F|BFINEDTTFETDH 5 53,
9nTe P TRAR LEETHLENMEHLHD
O, FIFIETE VO THRER B OLER AW
Tdhb. NEHITIE, HERDSDFMERO AT
T % BEDHF O T, FRITERE RO A
Wi Z ED% v, Tz, TEW EIC L AHk

35 % 1 5 (1998)

HLAHIE & Chang 12 & 2 IRE5HHIE 21TV, Haf$Hs
MZIERT 5 Z L (EEOLENTE LI TR
ATaZ e L. FOMRE, SEMNIEST
w&%ﬁﬁfywm%%ﬁﬁww HTE
. KB E DR D HERD L) 1THRH

Té,fhﬁh$ X 2 SHEE A O MK T O
WA ES E o7 EFIZTRLAZLDIIE, T
TESEDMFTAT STD # & SAC L THEMICE L S
EFEZ R L TWzhY, bhubid Chang i IEHIFE
BIClE% KA T A ATlBimt L CRESHIE %
fToTWwbHDT, ZOEFLIMNITATAERED LD
P BIEBNE R £, WTNOFRES TH-> T
FRIRISHTT R L £ 2 bz, EEMICBUR, L
ARG E Vo FERIKEE & B OERIIE, ek
O STDEIZHE L SAC EDSHEICE W Z &I
SRED /O EEZ b, TNODOMIEXTTH
LT, WELIEHEDOHWENTRELEE R O,
EEMFHEIC S IEHITREE ZEx Hbh. ol
FHKORER TH > TOHIClE %% #ET
X, DWEER M EXEL T ENEEEZOLN
7o, AFFORMBESL, BGAH IR AT 5
ZETHY, bhbhOkiix TR D 32 bit
A 2—% VAT LDIZD, STD i 10 742

AT SAC T Efg A 2R T 30 32 % L
7. AL, RADOH LVWI Y Ea—F AT A
TIEH CUHTEETH Y, 2o/ BRI A L
m&ﬁ%ﬁﬁﬁéﬁwmfﬁﬁ@ﬁﬁw%?%
N, TEW {12 X 2 8ELAHIE & Chang {12 & %
%ﬁm%ﬁw,lDJM EDBE WIS AN
fix L7 SPECT TldFH & Ez b,

VL. #& &

1) /NBERIIH SPECT (28175 TEW I
% B ELAIE & Chang {212 & é«f&ﬂ%%fﬁr_m%?%%y
JEBI % 3 B TRRET L 7-.

2) HEMNB X OEEMISERE AR O
HEEDUET LD LT, WEDHRH L ESIC
ol

3) THODOHIEC LY FHERIC ISR 2 2§
BN, WAREOBAEI VDT, NEFITIEEE
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Summary

Clinical Usefulness of Scatter and Attenuation Correction for Brain Single Photon
Emission Computed Tomography (SPECT) in Pediatrics

Itaru Apachi, Kenji Doi, Tsuyoshi Komori, Nobuyoshi Hou, Koujirou TaBucHI,
Ritsuo MaTsui, Kouzou SueyosHi, Keita UtsunoMiya and Isamu NARABAYASHI

Department of Radiology, Osaka Medical College

This investigation was undertaken to study clinical
usefulness of scatter and attenuation correction (SAC)
of brain SPECT in infants to compare the standard
reconstruction (STD). The brain SPECT was per-
formed in 31 patients with 19 epilepsy, 5 cerebro-vas-
cular disease, 2 brain tumor, 3 meningitis, 1 hydro-
cephalus and psychosis (mean age 5.0 4.9 years old).
Many patients was necessary to be injected sedatives
for restraining body motion after Technetium-99m
hexamethylpropylene amine oxime (*"Tc-HMPAO)
was injected at the convulsion or rest. Brain SPECT
data were acquired with triple detector gamma camera
(GCA-9300 Toshiba Japan). These data were recon-
structed by filtered backprojection after the raw data
were corrected by triple energy windows method of
scatter correction and Chang filtered method of attenu-
ation correction. The same data was reconstructed by
filtered backprojection without these corrections. Both
SAC and STD SPECT images were analyzed by the

visual interpretation. The uptake ratio of cerebral basal
nuclei was calculated by the counts of the thalamus or
lenticular nuclei divided by the cortex. All images of
SAC method were excellent than that of STD method.
The thalamic uptake ratio in SAC method was higher
than that of STD method (1.22£0.09>0.87+0.22 p
<0.01). The lenticular nuclear uptake ratio in SAC
method was higher than that of STD method (1.26 =
0.15>1.02+0.16 p<0.01). Transmission scan is the
most suitable method of absorption correction. But the
transmission scan is not adequate for examination of
children, because this scan needs a lot of time and the
infants are exposed by the line source radioisotope. It
was concluded that these scatter and absorption cor-
rections were most suitable method for brain SPECT
in pediatrics.

Key words: Brain perfusion, SPECT, Scatter
correction, Attenuation correction.
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