(B#TRE)

3MRINARRIRE 2 & 50857 — b SPECT DEBEMIRET

EE o o Ry F* HEEBRE* ME RAY
R K hHE Rt EEEE-RY BEE HY
XE A=* MKk B* mHEA EFERY XM ®E™

BE WY —+ SPECT O XBHIRHA DI ICBEHE OISOy v F 7774 LRE O Iehroie
9 fFic 3 K2R SPECT & T 21Tl LM% — + SPECT #H#fT L7z, Hfkiz 64x64, 128x128 =+ Y
w7 A, 8,16,32 7L — A LI ETHITL 64%x64,8 7 L— Al oWWTIHLTOUFE, IREICBIL
PEIABRE L, DABEES) O 5EE & LT percent wall thickening (% WT) 2R L7z, fio=t Y » 7 A,
T — AKX 64X 64, 8 7L — ATIESH-FRIZ, BET—200 v FRLEL BERBEET,
OO, L b2 bh, WHEEERL 0 ARBETH -7 %WT (ZOREH 65+297% e L 6841277
LHEL, homaniE 37H17% h o S5SEI3Y BETH -2, HEERETS 14700 L 5% LTofERE

1111

THEEYBOILZ L0 b, L5 — + SPECT TILLAO#IAL A B v LERIEABELE X bh
foo TR ORI 9T DFRANC X 5087 — + SPECT ffTRoBEICbis LEX LN,

LB ®

JLHE, 9Te EHS h o OBmfia »r— v 7
A HHRELSD, FHIAS Lok ), OfF
¥ — bk SPECT 0@ A b #EEh 3 L Hichk»
720, UL LA EBERISHICTE LBk b5,
B & v o e EERERORET I it i3 fThbh T
Wi, 22 TAEbhbhi 20T 2R L,

EEARICHICTE L7z 30 2328 o> SRiRmEE, ALER:
Bl CRIRER HEIc>WT, =Y vz x, 1.0

DHRER (7v—2¥) OHAEDLEE B TR
ML THRETS 5.

* KBUEREAEHO
i it
o SRR
ZHISHEIA25H
BRI S 6 7 21 |
RURIGHR 5 1 KEAA AT 2-7 (8 569)
KEERAPRNBESSE

(BB 2 30: 1111-1119, 1993)

I MRELVHE

1. % & (Tablel)

BHET T4 7 44, BLO T LFHY v
F U574 TREERDEL o SHOEEHIF
T, VHFH 40 5%, BETH, k2 HTHo
7z.

2. ) %

FREBIE= AV F—EREE2) A -4 %
R LRI RMER Y v~ h 2 5 GCA-
9300, 7 — #MLIEBHEE L LT RER»LFEHESAT
% Tosbac 16 bit fJegE ML E (CPU) 2 F
+ 2 GMS-550 %l L 3 L Wi Ao KA RLE
A RE7s Sun microsystem Inc. ®» Spark 32 bit CPU
FERALTWS GMS-5500 BT &%, ZoHEEIC
201T] 74 MBq % #iE 10 534%, HRtRRef 2% 30 53
BECREs L S5C1IFROD, 4427y 7
360° [H#E T 90 HlaA b 7 — & INEE HEfT L.
ZOHAEREOMLERD & 27 v FEHEH DR
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Table 1 Case data and method in this study

6464, 8

Case No. Age Sex Method (matrix, frame)
1 35 M 128128, 16 128 < 128, 8 64 x 64, 16 64 < 64, 8
2 31 M 128x 128,16  128x128,8  64x64,16  64x 64,8
3 20 M 64 % 64, 32 64 < 64, 16 64 < 64, 8
4 20 M 64 % 64, 32 64 <64, 16 64 <64, 8
5 40 F 64 < 64, 8
6 47 M 64 < 64, 8
7 55 F 64 % 64, 8
8 57 M 64 x 64, 8
9 52 M

Table 2 The counts per matrix of the projection data and processing

Counts/Matrix

Matrix Frame of the projection data
128 x 128 NG 35.34+10.0
128 % 128 16 1.7+1.4
128 128 8 3.0+1.8
64 < 64 32 2.841.8
64 % 64 16 6.9+3.0
64 % 64 8 14.945.4

NiG noh aed BW: Bultefworth ﬁl}err

bbby, 2REREIT 40 HREET H o7 i
WRTUTF AT T, E~N) v 7 2BIU7
VoA BE B LS ETRFT L. AT VT 4
TDYEH2HTIZ128x128 < kY v 7 2T 16 7
L—2A, 128X128 = hY v 7 2 T8 7L —4,
64xX64 = FY v 7 AT16 7L — L4, 64X64 < |k
Yy 7 ZAT8 7L —2L04EEHTHITL, Y 2
BITiE, 64X64 v LY v 7 2 T32 7 L— A,
64x64 <Y vy 7 2AT16 7L —24, 64X64 < |
Vy 7 2RT8 7L —20 3FEHCTHEIT L. W
KT F 47 LSO ERIZ 64X64 < LY v 7 2
T8 7L —L0ATHITLE, & 40 0K
EREIZ~ bV v 7 2%, 7 v—a¥cBfRE <
[fl—& L7z, 128X128 = hY vy 7 2 T8 7 L —
LE16 7L —LBLUN6M4X64 < FY) v 7 2T
RIV—LOBRET—ZOLHOI T bR 1
<MYy 2B T EH L7+1.4, 3.041.8,
2.841.8 f&EF L /72 v /2 ®» Butterworth 7 ¢ L
& — 15 SN, ka8, it E k% 0.07~0.09

Prefilter
Processing time
cut off frequency
BW 0.12 <30 minutes
BW 0.07 > | hour
BW 0.08 > | hour
BW 0.09 > 30 minutes
BW 0.10 <30 minutes
<30 minutes

BW 0.15

cpp (cycles per pixel) & 7 A X pk45y o /b 75 v RpifAlL
HAriTo7. h}564x64~ FY s 2T16 7
L—2Ah, 64x64 <Y vy 7 ZT8 7L —2Ah (Tl
foayy vz Eh%h 691430, 149154 &
Y Butterworth 7 ¢ v & — 15 fhndE, k¥ 8, #
I JE e % 0.10~0.15 cpp (cycles per pixel) T pijAlL
HSA[ETdH - /- (Table 2). Ramp 7 4 L 7 — %
NTEERESELMHE L, e ATEil
Wik, TiERANTE G E ERER L 2. DB
HTHATT 20T, IERO 7 L —2HUTISL T
8~32 [mlf VIK L THEAT L, FOURMEE +XTH
R L7, BBRTA 2 F i 128x128 = k) v
7 2T 34mm, 64x64 < Y v 7 2T 6.8 mm
Tdh ot ROl AT REBE SR, TEE
WG RO 1 7 > MDD I LR AR O HE,
IR IIPE TR & v o 7o DR LD Bl S I >
THE O ER TR ISR L. FRICES
% Wi 2 AR AREH) & A% o> 40 M2 T WRE 1
7> Spark 32 bit CPU ##» GMS-5500 THllliE L
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Vertical long

; :? §|Xl§ view
8 Hor17otal long

axis view
Fig. 1 Scheme of 5 rectangular ROIs set over the
vertical and horizontal long axis view at end-
diastolic (ED) and end-systolic (ES) phase.
| : basal anterior, 2: apical anterior, 3: apex,
4: apical inferior, 5: basal inferior, 6: basal
septum, 7: apical septum, 8: apex, 9: apical

lateral, 10: basal lateral

7. ¥7-64x64 <= hrV v 2, 8 7L—A4TI
S NI Refihi R {5, TRiE R TR R o b e
ke KW o IR AR (ES), LA (ED) %t L
TV Lt A oo B O 360, bR s, O
AR, BUBER S, RIS o S fEFT, WEE
fil 7t o BT JEE,  pieE O, OSSR, R
BEUES, FEECEEEO S #EFTo & 10 T
M UAKE &0 ROL 2 3E L7c. Z o ROL 4
1 RITODFB R 2D D IERICREL, &
FIINE o, L 6005 IR AR AL B A
bk ) ICEE L7z (Fig. 1). %WT (percent
wall thickening) Z LA T2 H W THEH L=,

—ED
o WT— ES counts £ counts 100
ED counts

Bonl %WT iox L THEALHIC paired
student t test TH EEREX T 7.

. # &8

SRIOBREFTEIVFRO b Y v 7 2%, 7
V= B ERSER L CL DI oNGR, TR & 8
£35 2 ENTE, TRKY TIRLAREH 6 ke
WA T THEBMNMEL, AT AL D

%' — 1 SPECT o LR 8 1113

w

o B R

m
i
@

E

2200 Ve U

o

205

Fig. 2 Case 1: (Top) A series of vertical long axis
slices of multi-gated SPECT (128 x 128 matrix,
16 frame). (Bottom) A series of horizontal long
axis slices of multi-gated SPECT (128 x 128
matrix, 16 frame). The quality of these images
is not good. And a decreased uptake of 201T]
is observed in the anterior and apical region
at diastolic phase.

L& PO SRR R S LB % LT W
2X5CRON. L LEESZ< Y v 2¥,
7 L — ABTHG & Rz IES & fE 2 ICEVE o R
HIRRE L BRI 2 R Lo L 2 AU Tk 5 &
FERND oI

1. L#4 — b SPECT QOER OFF i
128x128 = bV w7 R, 16 7 v — A M7 —
F SPECT B3#¢5— 4 TD 1l =Y v 7 247z
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ANT 1

ANT

Fig. 3 Case 1: (Top) A series of vertical long axis
slices of multi-gated SPECT (128 x 128 matrix,
8 frame). (Bottom) A series of horizontal long
axis slices of multi-gated SPECT (128 x 128
matrix, 8 frame). These images quality is not

good as same as those images of multi-gated
SPECT (128 x 128 matrix, 16 frame).

VDAY MM 1LTH1.4 Lo THPE D E
<, FRICHIEED & OISR R H CHEMBK T 2
Aoh, B GS | RFLLE2 B L7 (case 1,
Fig. 2). 128x128 = Y v 7 =, 8 7 L — AL
45—k SPECT ¢, 128x128 = Y v 7 =, 16 7
VoA LBULEEETH D, AR 1R
JELBE L7 (case 1, Fig. 3). 64x64 =~ VY v 7 =z,
32 7 v— A8 — b SPECT 2.0 2 4 BlE
LRI HEIL LD TH B, ZOHEHOHE
BIREF LI F2F ORI RBHFOBT A2 2
L, ALERFE L 30 L0 EZE L 72 (case 3, Fig. 4).
64x64 = ) v R, 16 7LV — ALY — b
SPECT 3HE X LBHIRGTH Y, MEREH b
30 HERETH - 7= (case 1, Fig. 5). 64x64 <= Y
v A, 8 7v—A0f 5 — b SPECT 3 # 5%

30 % 9 & (1993)

F—HZTO1I= R ) v 272V DAY M
149454 L EEIRFTH D, IHEH, RS &
Vo RO LS BIFIC L b 2 b, JLEER
il 30 4LANT & - 7= (case 1, Fig. 6). & H ©
128x128 < + Y v 7 2NdED SPECT (7 — b
SPECT) oKVl fEh, RmERBWIEGT
T RTRERLAREIC RIBBRIE A D0, 128X128 <
Y v 7 2UEED LMY — b SPECT &OHLiER
HOBEBRTIFROBICEESLE L Bbh
(case 1, Fig. 7).

2. %WT [C2W\T

DlEns 64%x64, 8 7L —LTIREES T 9 fl
ERRIC UWT &3kl b 25, KFEEEE 5%
DLRIEBAFE 65 % & o EAL S 40% 75
VYBRETHIDICHRTEETDH Y, EEEH
Wi T b0 AT S 6874 Lo ERALAS -
37% 06 S5% BETHIDICH_RTEETH -
. BEMHOBEEREETo LA, LA
RO IRALICEE < 1% 72 L 5% LT D fEfRR
THEICHE W T & - 7= (Table 3, Fig. 8).

Iv. = S

O 7 — Mo ¥Rtz planar T3 f7bh T
W23, B Tid SPECT #4475 & PET 4
(positron emission tomography) T i fThH
hTwn3p12.13)  9mTc. Methoxyisobutyl isonitrile
(MIBD) &3 fFR &L oicky, OHF— b
SPECT o#sini% < Roh, 0l iHiEL
LT %WT D &z b FAAMENTIC & 5 amplitude,
phase DfEHTR, SHENTEMG 2 & B S Lt
polar map {2 X 5 FFffi b A H T 5971,

L L~ — b SPECT % HE 0 29 CER
LT 2o 0 BER s BiRRH, BBk Hik
LR L OB L M EBRO M Y it on T
+oanmitir shTuwiv, 3 HH 38 SPECT
EEEEH L RO DL, 5% 9Tc Lfh
A A=Y SRR, BROYKLLLITOHT —
k SPECT 2HHEOBETIHERTE 2 1 Enk,
ARl 0Tl T dbsHBREF L. DV TF S
57 4 ik 1 $RHI32% SPECT B4 {Ef+ 5 &
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Fig. 4 Case 3: (Right column) A series of vertical long axis slices of multi-gated SPECT
(64 x 64 matrix, 32 frame). (Left column) A series of horizontal long axis slices of
multi-gated SPECT (64 < 64 matrix, 32 frame). A decreased uptake of 20'Tl is
observed in the apical region at diastolic phase.

(1 180° 4K, Z iR SPECT i & i +
5L Fi% 360° PUENS —KMT 5. FRIORGE
<% 1 J[H 60 b, 4° =5 v 7 360° [EliET 90 K
FTUREEL 7223, 3 HRH#RE SPECT & T 5 %
7= 1 FRHISSY 72 0 Tk 120° 30 A1) L o [aldis
LEWDT 40 HRETREZ KT+ 2 LnT
E, HREOHMMAEZERT 2 2 LN TE
. L LESEORH TS itk OB
Flicw <> ofiEAE Rniidz enTtdik.
BET—20hy v bEIVP VBRI ®,
GMS-5500 CiIFHERIE IR 74 VZ —F R b
THREAHEPHEOLND X ICTRELETH -
7o, 128x 128 = + Y v 7 RUVAE O {53 K Al 75 1]

Beks3¥Th oA, FERRHICOLLEAR LI
KIEHBH O, 64X64= MY v 7 2L Y — k
SPECT 52 RlfrhA A=Y Th-7-. R-R %
(7 L — 280 1 32 7 v — ABLBOEETE,
Wiz RIFICE 5222 LN TESD, 8 71—
A (1 7v—2, 100 72\ L 150 msec) Td > T
b, DEFHOELE BIFICBIETE 52 L0380
of-. 128x128 = bV w7 2 WNHE D F — #1Z
64x64 < Y vy ZRWED TF—F IR 4 50
MR AVETH Y, 7L — 28025
(CRECFFRERR O BB Y X B 7 o JLERRE R 23 2> >
Bz kickhh, GMS-550 %I bk L 2ok
P ALER ST RE /. GMS-5500 % & R L T Y
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Fig. 5 Case 1: (Top) A series of vertical long axis
slices of multi-gated SPECT (64 x 64 matrix,
16 frame). (Bottom) A series of horizontal
long axis slices of multi-gated SPECT (64 > 64
matrix, 16 frame). A mild decreased uptake of
201T] is observed in the anterior region at
diastolic phase.

| BEIREL DS Z b ot. ZOZENBHH
TEX 64x64 < LV v 7 2, 8 7 L—A b EHAN
Tdholz.

B D #AE T B ERS.ODBHEITO 2 Fn
YR O 3 2 2 — & RO R T UL IO
LI R T, O R s S DA R R
MICE#ET S 2 L AR S RS9, %7 Cine
MRI o tagging iZ & % BT T b [k = L BH16
NTWBMI0 = = L b [l W JE i 0O 0
DEIC L 28 E A ThH, 3 LG UK

30 %9 5 (1993)
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Fig. 6 Case 1: (Top) A series of vertical long axis
slices of multi-gated SPECT (64 < 64 matrix,
8 frame). (Bottom) A series of horizontal long
axis slices of multi-gated SPECT (6464
matrix, 8 frame). The best quality of the images
is acquired with this method. We can observe
both systolic and diastolic images, although the
images have only 8 frames.

A BIE LA WITREME L 5. Alalix 128
128 Vv 7 AT AT A AL 3.4mm, 64 x 64 <
FY) v 7 2T 68mm THH72h, #iVvzrIT AR
THNEBD BRI E L BT E L0, O 7 —
+ SPECT TixUifiio iz ZEL T 2 4
ZEORENVEL Bbh., &6 ICFE—WimT
LD O U AN I ILRARINIC XTI S 2 ic N
fEAhE <, DFHEES Ao S0, YUWT D
X9 IR L IERER B O B R & R 5 BIC
X, WEEHICEE L7z ROI NGO B8 2 &
ELAKZW ROI BpELrEZ L. ARKIC
ST %GR L 72 & 2 B, KR E GRS
EE g &I~ T, IFH L LR T o
ROI 358 B Al —3AL 2 I+ % = & W
Tdh ot 2Oz %WT ZEHETRE G S FH

Presented by Medical*Online



3 Bl A i X 5005 7 — 1 SPECT o JERfET) Bit

ﬂ
n
"

Fig. 7 Case 1: A series of vertical long axis slices of
conventional SPECT (128 x 128 matrix, non
gated). (Bottom) A series of horizontal long
axis slices of conventional SPECT (128 x 128
matrix, non gated). There was no perfusion
defect in these images.

ENTOVLHGETL & 525, 4 ENE ARl e %
R ST E % SWT &Rz, D7 —
k SPECT o |FHi 5T %WT 12043 it -y
65% 1L 68% L Afhod EfrIc e~ CH SIS i
Thole. ZOZ LBEEEFTORFHCIE N T
ARSI E EOTLRPLELEZ LR,
ok 5 fRENE 9MTe-MIBL ¢4 ok, LR
AW 6194 L EfiE T IBALA 38~467, & #
WENTEY, LORE LML TR0, FHK
il GWT & 0 LU, IiEozh Zho
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Table 3 Percent wall thickening (% WT) in 9 cases

%WT
Segment
M SD
Horizontal Long Basal Septum 48 15
Axis View Apical Septum 48 19
Apex 65 29
Apical Lateral 49 22
Basal Lateral 40 15
Vertical Long Basal Anterior 37 17
Axis View Apical Anterior 49 21
Apex 68 27
Apical Inferior 55 13
Basal Inferior 41 14
%WT o e
A
% p<0,05
80 + sk p <002
sk p <001
60 1
40 +
A FEK
Ba.S. AnS. Apn  ApL. Bal, o
%WT ook gk
‘ | 1T 1
80 +
60 +
40 +
2T FEF
Ba.A. ApA  An.  Apl. Bal. g
Fig. 8 The mean and standard deviation of segmental

°%WT in the horizontal long axis (upper) and
vertical long axis slices (lower). Ba.S.: basal

septum, Ap.S.:

apical septum, Ap.:

apex,

Ap.L.: apical lateral, Ba.L.: basal lateral,

Ba.A.: basal anterior, Ap.A.:

Ap.: apex, Ap.L.:

inferior
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R G & 3Rl L 72 2SI, MR

DEMORFTTIIEE L EnHEL RS,

L2 LARIOBREH TIEFHITH 7eWT AL i
EHE S DT, & 9 ZEBITHALIC EERERIBRES
o TwiriE, O — ~ SPECT TxR® % Z
ERTES UWTORRELHL MRS LD L
HEshs., chboz Lid4% 9o O Rl
I X 505 % — b SPECT % iifT+ 2 o BEIC
BBabDEEZLND.

V. & 3

) TG Yy F 55 74 103 REBBR
SPECT ¥ # # f L HE o ZHICHIL 72 0
% — k SPECT o alfeth & #it L 7.

2) 64x64 < kY v s R, 8 7L —LATIUES
Nz HEikE, BAFSEET, DRHOBIL L O
Zbhie.

3)  UWT (045 fthod AL ic el LA I
BETH -2z &h b, DY — b+ SPECT Ti
O O ZIALBNIC R v LiERIE L LB 2
L.

Al 2T (2B WL~ — b SPECT % i
FTL7chs, 99mTe DA & O BRIRISH T o0
% — b SPECT WifTHiD BB L5 LD L EZ
bhb.

ARXOEFF, # 32 \HAKE LSS B, F
B4 4E), 52 EHARREERMRFERFMBERS BT,
R S ) ICBWTRE LK.
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Summary

A Basic Study of Multi-Gated Single Photon Emission
Computed Tomography with Thallium-201

Yasushi SUGIOKA*, Itaru ADACHI¥*, Kojiro TABUCHI*,
Yoshinori SAIKA*, Yoshimitsu TATSU*, Yasunobu NAKATA¥,
Ryuichiro NAMBA*, Hiroshi NisHIGAKI*, Kozo SUEYOSHI*,
Isamu NARABAYASHI*, Shigemi TAMOTO** and Yoshiaki OHTAKE***

*First Department of Radiology, **First Department of Internal Medicine,
***Third Department of Internal Medicine, Osaka Medical College

A Multi-gated SPECT was acquired commonly
in 64 x 64 matrix and 8 frames per cardiac cycle
(64 < 64/8F). But it was not established that
64 < 64 matrix and 8 frames per cardiac cycle were
the most suitable in multi-gated SPECT. Five
normal volunteers were examined multi-geted
201T] SPECT with 5 acquisition modes of 128 x 128
matrix/16 frames, 128 x 128/8F, 64 x 64/32F, 64 x
64/8F using multi-detector SPECT system (GCA-
9300). And we calculated percent wall thickening
(%WT) [%WT=(ES counts—ED counts)/ED
counts] in 9 cases with 64 x 64/8F. The images
quality of both 128 x 128/16F and 128 x 128/8F
was not clear in compared with images of both
64 x 64/16F and 64 x 64/8F, because the end-
diastolic phase of 128 x 128/16F images showed a
decreased uptake of 201Tl in the antero-apical
region. Although 64 x 64 (8) images had only
8 frames per cardiac cycle, we could observe
systolic and diastolic phase and we could cal-

culate %WT. The %WT (M+SD) of horizontal
long axis images were 48 +15 (sept. basal), 48 +19
(sept. apical), 65+29 (apex), 49422 (lat. apical)
and 40415 (lat. basal). The % WT of vertical long
axis images were 37+17 (ant. basal), 49-+21
(ant. apical), 68427 (apex), 55+13 (inf. apical)
and 41414 (inf. basal). The %WT of the apex
was significantly higher than that of the other
segment (p <0.05-0.01). Thus it is necessary that
we compare %WT of each segments to normal
vale of these segments, when we evaluate % WT of
multi-gated SPECT. Multi-gated SPECT with can
be acquired and processed in a short time. The
excellent quality of 64 x 64 (8) images could be
acquired. We conclude that multi-gated SPECT
of 64 x64/8F is the most suitable examination
even if the newly developed three detector gamma-
camera and computer system have been used.
Key words: Myocardial scintigraphy, Multi-
gated SPECT, 201TI Triple detector SPECT system.

Presented by Medical*Online



	1111
	1112
	1113
	1114
	1115
	1116
	1117
	1118
	1119



