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Single Photon Emission CT & i\ 7204 7 — v 2 F 5 &~
5 180° 2% v v D F — 2 YL BB I B 5 il
¥ L OC I H ST IS P o Wy P B R Al E D B E

R#e =* L R
NI BRI B
AR W A fEERT
SRl LR %% ] FH A R *

I E#E soe
BUE IEE* hbe TR
TR IR Lph FuErr

ES SPECT # /ORI 7 — v 2 % v L1280 T, 180° = % 4 v 0 F — & IUAEBHAE AL E 0
B X ORI LI X D=L A 7 P OE DO EIC OV TRET L 2.

AL DV e W — R DIEI T, T — F WSEBANIE O 10° BE O Fh TRMEEIE 7 T v b oo
PENE VL, F£712360° 2% v 2 F—FRFE Sorenson ETRIKHIE L /o7 — & L oL RELS KL,
FEASRIUL 45° e 67.5° O F — ZWUEBBALLE O 180° 2 % v > TEAKA S L EA LN, LA L, L
PEAR LU AL O IR IER] T 7 — ZUERAMIE O FHIC X 2 EB L KE L, 360° 2% v OB FE L W

LExHh

Tc-99m 7 v 7 L v O BRI, 6 R o T, 3.03+£0.59 B TH Y, S HOT—F
IAET, P03 3 MM L U CRERIMMRRMIEZ 5 &, Wi v 7 v FHORIEC X2 8L £ < 0%

B 1% LAF & sty b ie b - 7.

L XC®IC

Single photon emission CT (SPECT) # F v T
DA A=Y v ZRATI54E, 180° 2% v VAR
W, 360° 2 ¥y ARV MIZHOWT, AHE
TWL O OFKim > b 19, L, Mg o
ERIANCEEL TW5S & ) 5Bk, 180° =
X v VMR X h, K1 Thallium-201 (T1) 05
VUFTT T4 =TI, FOHUIHBOTRINLF
=RV Z L n, HERT RO T — 2 30

* R R O AR E
** [F] HNR
ek R BN
e KB R
e SRR AR AEEN € L ¥ — B
Zf:6141 A TH
Bzt i 61 4£8 A 13 H
BIRIEE RS | HAE SR X ASS 7-3-1 (8 113)
B R E R AR
X% #

DAA—TRLLALTFEEDLLELLN, 360°
ZF ¥ LV L180° 2 F v L DIEINA A—V A
v kT2 bR, KIAMEHEE, BWRECERD LD
WENH B, —F, 180° 2 ¥ ¢ T, BHRO
KIER, Bitgoprnmzdr, ERMELES, %
ILHIE HEEL VWO T360° 2 % v+ LICTRE L O
HLd B9,

Technetium-99m (Te) @ 7 L7 2 v (£ 72
FRIMER) OHWRIBIL S — VY v F T FTT7 4 —ITD
Wi, 180° ¥y & 360° 2% v &N L
Az v, bhbhit SPECT & Fv 720 4A
B 7—nLyv v F 7574 —1C X D, Rigo b
o planar Wi B v 72 5 D L RIS, WED
ERHI o w o Ak, EENFHME SRR B O
FHREMMETEEZ L 2WEL T X Y. 2O,
bhvbhid 7 — & INERY 30 43T 180° 2 % v
VEfTol. FRIEF—FNLELTRE—DT—#
VAL T 360° 2 % v v B HE(T L 72 % &, 180°
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Fig. 1 The error of 180° data sampling is shown.
1. In 180° data set a, data of both ventricle
maybe adequate. 2. When there is left axis
deviation, data of right ventricle is inadequate
in dataset a, and dataset b maybe better.
3. When there is right axis deviation, data of
left ventricle is inadequate in dataset a, and
dataset b maybe better.

©)

3

’

AF¥y L, BESHTHLELL, £leT—¥
ISERE % 30 A3 BL B id 5 = b3, MBE O %
MDRENEWIHEALLTH 7. L L, 180°
2 ¥y T, ERECEL T < oh ORED
»B. V&R Fig lI;r+ X oI, =2
HERRIANE S E Y T WA ORENKETH 5
EEZXOBNS., ZTANHEEORM A v v Mz &
OFLREE + 5 Ay, 72 360° 2 ¥ 4 L OFEE L
END DB MITONWTHRE LTz,

wiz, Tc OBEFIMEEIC > W T b, F—# UL
LR A 30 LA B 2 B LHEIREO A TH
6% UL LEIZE D ZETHB. ZhitHo>NT
BEREEEEMET S 70 77 AR Bk L, W%
DEHA T v MR EFDOH~DEEL R L.

II. MNRELVHE

®EE LT, MEE Y ~H 2513, GEH:
maxicamera 400 ATC (K= x L X — L=V 2 —
Z33), a3 a—#i3, GEH: STAR (R #

23 % 12 5 (1986)

FAANMICEBHB Y7 by xTT) 2fEALE.
LIF, f)Eic>wTiz, Fig. 2 IC53:4 & 5 1ok
THE 0 L L EMN S & TREGIEYIC0 26
360° £ THRIRT B
Tc-99m &7 L 7" 2 (723 MEK) 30 mCi
FHEEL, OHREL TSV RA X L ERIITLE
73, SPECT (%, 76 & CKBEia Y ic, 45°
5 360° 64 J5 1) 12 > v T 1 A1) 60 .03 Lk
#3 (end-diastolic, ED) & |#g #5144 (end-systolic,
ES) » 50 msec o7 — 7 U4 L7z, UUKEREI o
ZA I U0E, H 6 H Lo planar [if§ e 0 b=
AR E G TEoOTH L LTRE L.
1. 180° R v > DT — A YERBREDEIC
& REDHT
WHRE7 7 b ABLUOEKRFI4FITH L. 7
7 v b AEEEEEAR LR, AMEICH BN
HWEMHICT 570, i O ITRILEREL OV
BALFEAN, DBEELEO 26 1 FERRE
WD 1% R ANEOB A LT W ALE ISR E L 7.
DENICEHBEDOTC =7 7 37— b, RN
fKipge o Te =727 27— b 2FEA LK. Jifilc
LMo Tc S—F 7 27— b2 RFLTH
BT LREDZLICEV Ay 2 7Ty 0 R4k
U&7, WS oIS/ A5 =26ml/74ml=
0351 Thot-. b7y PATHBEDT
F— 2 ETOEXMFEE T b e - 7. BRG]
VA SR A D 7w 3ER &0 R R HE O 1
HEBITH 5. GER 1 E | BURAEPET, LR
KO I WEEEBYIER &, G 2 135 TR AR
iE, E 3 VAR T 4 S O A A o0 E ) S
Wb Y, EEIKLA LR, ER 4305
MaRIBEE T, WGy y > FERFL, DT —
FARAETQP/Qs=191 LEHEIATWS. 2
OTEHEN X - T2
360° 64 S0 7 — & % £ F WS L
7z BEMIEIC >\ TikEIR). 360° 64 Jim o7 —
Zinb, F— 2 WHEBARLE & 22.5° 2» 5 90° (&
W) £ TEILEET UEF 4 IOV TIH 0 2 5
78.5°) Fig. 2 ® = & < B 180° 32 JjjjF— #
RO L 7. Fig. 2 o 22.5°, 45°, 67.5°,90° »
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180°

270°
0 90°

(left lat.)

Fig. 2 The method to obtain several 180° data sets
with different starting points is shown. We
selected several 32 view-180° data sets from 64
view-360° data in which Tc-99m decay was
corrected. Angle was expressed so that the low-
est point was 0° and it advanced by counter-
clockwised rotation viewing from feet. Dataset
a is with 22.5° starting point, b with 45°, ¢ with
67.5° and d with 90° (left lateral). 7 or 13
similar data sets with 22.5°-90° starting points
were selected for each patients.

455 Y (22.5° [ oAb, Ti@E Y (11.25° [
F@) £ 7213133 Y (5.625° HIfg) o5 —% & b
BlEo7. zhboozhZEh o 180° 32 Fa T —
506 ETRETENEERZ ST, S5 ICHEE
OEEARER X OFEROHBEIZ > WTRIL NS
A= EHCTR—OFEHKL, EERMICE
BT g b, EEEEICET A EEE R
WG, RmAEEERE S, R, Sl
TR 1 D SEAE AR T 5 2 & IURERC B R D 4 7
N5y avEITo T, BB &7 b (ejection
count, EC) g% 5T, £7—% &y b TR—®
M= O FEEL (region of interest, ROI) # v T,
Fig. 30X ICER A Y v MEHRDOZRATA AT
LIZHEOHRH AN ROINDOHT VM) &
HEL, LDEPLLEBETINELT EES LV

HEOEEH # v o b (left ventricular ejection count
LVEQ, right ventricular ejection count RVEC) #
sKwlz, TOMERHA Y v MNESKRTIEZF T NT 2
Yaitk WAy s S5y FEBREIATRY,
DEDFOPEIRETH 52, noise L, H 5 0D
TRRITAZRADLERKAIT» bD 109, LTD
7 eniEsy b L. & 52 RVEC/LVEC o
Rk v, BEHA v v heEkoi. ZLTHE
DOERHA T v REZFDHIZ DWW T360° 2% ¢ v
L 180° 2% v v DT — FUNERRAIE 2 & 2 72
F—RIZONWT HltRET L7z,

BBT7 7y MAITOWTIL, AmmagmTEs
THEOELMURERELEN Vv b L RO
Bad, BATAL ADOWFAOH T FENE
LTHEIYVVY b ERD . T LRy
34 F—F% THUBNO KR VBB 1ES £
=0262ml D|AETT7 7 AR L -T2 X
HIBRELE. ZOLRVIELERFTA ZADLERN
BRIV MNDASY HIETH -7z,

& b I REh AN R O BRI v v MERIC
BOWTHEFLEEERFL L EX TLEPRO 2
A4 2 TCHREPOLLHEEOEL R/ IZHE)
PRESBOAELET, TOAEND 90° 5[z
L 180° = % ¥ »IZ 8 \» T LVEC ® RVEC #}
E—7 L1375 —% OUSERIANLE L Hgk L 7c.

2. FMEMNEESEOREN

F 4 Tc-99m 7 v 7 2 v oML h AR
* 3t 4 5 7z », SPECT # [ v T LR
F—NRAF v ERIT L T 6EFIZ, SPECT jiE
TR IR 1 B ORI 2 B3V T 2 [ERML L, R
MmE#ie sy A 5OHRLHET 20cm iy Y v
CEBE, WAFICEoTHY Y MERIELL.
SHEABIIRE L RE L TR A R ok o
o

MR REORIE X, Fig. 4 1IORT X5 &)
FNT—% THECBRENRRLZDT, £HMD
F—x IEERIC, 7 — Z IUERMRR 2 HRRIE L 72
R & ML P AR R 2 &, Te-9m g7 v 7
IUNMPCHEL TV EREHEL, 0%
BTHFRDOT — % 285> TT — & [VERLAR O

Presented by Medical*Online



1696

Fig. 4

BEF 23 % 12 5 (193%)

S08aa 1620800

Fig. 3 The method to calculate the ejection count (ED count—ES count) of both ventri-
cles is shown.
Using the ejection count image (ED image—ES image) of the short-axis tomo-
gram (left), counts in the ROI of both ventricles in each slice are calculated
(graph in the right) and summed from apex to base.
Horizontal scale: slices from base to apex.
Vertical scale: counts in ROI of each slice.
This figure is the same as Fig. 4 in reference 8.

1.0 By h~HEFT B LITEVITo .
[a] 0.7% K& iE, 180° 2% vy (45° 5 225° £ TO
<§> 180° 32 J51i1) & HEAT L 7= 8 1 (GEAFEHE 6 7,

RENRBASHIA S | 4, (48R SR £ 4E 1 61)

T, FILEMBNT 2o, PAERREEE 2

6 RSB LN & L T, BEEYREMIE 2 it

#FL, WIER#% T SPECT 7 — ¥ % E{§[ElEx

<> LEHROMEIC >V TRI—OFEHEX TV, &

0,912@ 0.85 HMTBIG OB Y v FERE VT, F— 0
The method of RI decay correction is shown. EROFR ROD 2 & ) W= OBy &
RI decay constant is calculated for each projec- HE LB v e (RVEC/LVEC) 3,k o T

tion from half—life of RI and time from starting WIERR COMEORE A Y F L Z0 kD |
of data sampling. (for example, a: 1.0, b: 0.912,

c: 0.843,d: 0.796). And data obtained at each ERA L.
projection are divided by its decay constants.
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1.0
/
LV
\
RV phantom
0.9
0 25 3B.7 45 56.25 67.5 78.75 90

angle of starting point

(left lat.)

Fig. 5 The change in LV count and RV count produced by altering the starting position
of data sampling in 180° scan of phantom is shown.
The peak LV count and RV count is 1.0 in the graph.
Angle: the starting position of data sampling in 180° scan.

0.3

0.25

phantom

M

2.5 3B.75 5 56.25

angle of starting point

67.5 T8.75 %

(left lat.)

Fig. 6 The change in the count ratio of RV and LV produced by altering the starting
position of data sampling in 180° scan of phantom is shown.
Phantom: RV volume/LV volume is 0.351 (26 m//74 ml).

1. #% ®

1. 180° R¥ v > D7 — R RERPALIE (start-
ing point, SP) #Z& X - R

7 7 v kAl T Figs. 5, 6 iz, WijEoEik

D1 3 GEF)IC o v T Figs. 7, 8 12, LEHREX

{BEFIIc >\ T it Figs. 9, 10 i255% L 7=, Figs. 5, 7,

I WFhTh, MEEEH S v~ + (LVEC, RVEC)

NEREFRERE L TBEEDOIY 210 L

L, ¥—ZINERBME*Z % 7z £ & » LVEC,
RVEC # /5 7R LIz (77 v b ARRBWTIZ
% # 7 o ). Figs. 6, 8, 10 12 7 — & UNERAAAT
B X xké&oWERHSL Y b (RVEC/
LVEC) 27 x L7 (7 7 v FAIZBWTREES ¥
Vi), &bicTablel iz 77 v b2 B LU
5Ef T, LVEC £ RVEC i # h Fh b —2 L it
57— S WERRRALE 4 B, W& © * [ {E,

LVEC & RVEC 23098 I L Th 35— ¥ IV
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2.5 3.7 45 56.25 67.5 T8.75

90

angle of starting point (left lat.)

Fig. 7 The change in LVEC and RVEC produced by altering the starting position of data
sampling in 180° scan of 3 cases is shown.
Case 1: angina pectoris.
Case 2 and 3: myocardial infarction.
LVEC: the ejection count (ED count—ES count) of the left ventricle.
RVEC: the ejection count of the right ventricle.
The peak LVEC and RVEC in each case is 1.0 in the graph.
Angle: the starting position of data sampling in 180° scan.

WRALE ORI, ¥ X UMEREETARETIE & < R P B3, #h Fh 61.875°, 50.625°, 56.25°, 56.25°,
DEAEOELERESAEL D 90° BlWIcfikR 3375 Thof. RVEC BE—2 L k5 F—%4
Lz, IVERMBMEZ W h L LVECOELVRIL

Table 1 IZRTEHIE, 77 v hAB X OFER k& L, 78.75° 61.875°, 56.25°, 67.5°, 56.25° T
14 © LVEC Rt — 7 & 5.5 57— % V4L BR hk L Hotz.
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RVEC
L
1.1
I

case 2
1.0

/

case 3
/
case 1
0.9
25 BB 45 56.25 67.5 T8.T5 %
angle of starting point (left lat.)

Fig. 8 The change in the count ratio of RVEC and LVEC produced by altering the start-

ing position of data sampling in 180° scan of case 1-3 is shown.
LVEC, RVEC: they are the same as in Fig. 7.
Case 1-3: ischemic heart disease without valvular regurgitation nor shunt.

Table 1 The Starting position of data aquisition in 180° scan

(degree)
LV peak RYV peak Average LV range RYV range
Phantom 61.875 78.75 70.3 45-78.8 45-90
Case 1 50.625 61.875 56.25 45-67.5 51.9-78.8
Case 2 56.25 56.25 56.25 45-67.5 45-67.5
Case 3 56.25 67.5 61.875 45-67.5 45-78.8
Case 4 33.75 56.25 45 31.6-42.6 51.6-73.1
(degree)
LV center RV center Average

Phantom 53 84 69
Case 1 53 76 65
Case 2 47 72 60
Case 3 31 62 47
Case 4 25 57 41

LV peak: starting position of data aquisition when LV ejection count become maximum

RV peak: starting position of data aquisition when RV ejection count become maximum

Average: (LV peak+RYV peak)/2

LV range: starting position of data aquisition when LV ejection count is more than 0.98 of maximum

RV range: starting position of data aquisition when RV ejection count is more than 0.98 of maximum

LV center: angle of LV gravity center to rotation center in transaxial tomogram —90

RV center: angle of RV gravity center to rotation center in transaxial tomogram —90

Average: (LV center+RYV center)/2
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case 4
1. 0
0.9
A ’
RVEC LVEC
0 25 BB 45 56.25 675 T 9
angle of starting point (left lat.)

Fig. 9 The change in LVEC and RVEC produced by altering the starting position of data
sampling of case 4 is shown.

Scale is the same as in Fig. 7.
Case 4: atrial septal defect.

_E%IER({F
case 4
2.5
2.0
0 25 B.B5 5 56.25 6.5 7.7 9
angle of starting point (left lat.)

Fig. 10 The change in the ratio of RVEC and LVEC produced by altering the starting
position of data sampling in 180° scan of case 4 is shown.

Case 4: atrial saptal defect (the Qp/Qs ratio is 1.91 by cardiac catheterization).
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Table 2 The change of the ejection count by the start-
ing position of data aquisition
Minimum LVEC in the range

Table 3 The comparison for the ejection count ratio
between 180° scan, 360° scan and absorption
corrected 360° scan

cdata +11.25° +22.5° 4-33.75° c data f data a data
Phantom 0.996 0.980 0.962 0.946 Pantom 0.283 0.302 0.294
Case 1 0.999  0.987 0.958 0.905 Case 1 0.935 0.992 0.927
Case 2 1.000  0.985 0.929 0.889 Case 2 1.057 0.993 0.946
Case 3 0.997  0.981 0.941 0.887 Case 3 0.991 1.036 0.937
Case 4 0.937 0913 0.870 0.836 Case 4 2.269 2.270 1.940

. c data: this is the same as in Table 2

Minimum RVEC in the range f data: 360° scan data

c data +11.25° +22.5° 433.75° a data: 360° scan data absorption corrected by Soren-
Phantom 0997 0994 0988  0.975 son method ,
g 1 0.989  0.964 0.922 0.852 Phantom: RV vol.ume/LV vollfmg is 0.351
Clage 2 1.000  0.992 0.933 0.884 Case l.—3. <fases without regurgitation and shunt. )
Pl 0.999  0.994 0.972 0.928 Case 4: atrial septal defecf case whosc? Qp/Qs ratio is
Case 4 0.966  0.942 0.891 0.846 1.91 calculated by cardiac catheterization

¢ data: 180° scan in which starting point of scan is the
average of the LVEC peak and RVEC peak scan
(LVEC become maximum in LVEC peak scan, and
RVEC become maximum in RVEC peak scan).

LVEC is expressed so that LVEC peak count become

1.0 and RVEC is expressed so that RVEC peak

count become 1.0.

LV count and RV count are used instead of LVEC

and RVEC in phantom.

LVEC: left ventricular ejection count (end-diastolic
count —end-systolic count)

RVEC: right ventricular ejection count

LVEC, RVEC 7:0.98 UL LTh 35— # IN4EF
AR OfFE Table 1 iZR7T X9, 77 b
LB X OYER 1-3 TIREEBHILL, WTh i 20°
PLETH - 7278, fEf 4 o LVEC % 11.25° Lk
W T o 7z,

&5z, Table 2 277+ X 9L, LVEC &
RVEC o v°— 7 o Hfn 5 — & INEBEAIE (F
fifE) o7 —#5Fh 3 & ¥ 0fE LVEC ®
RVEC (2823 % B Btz 23 (FEMET — % 23
L LD FNMRT — 2 TUERBMBO R S
180° 2%+ v F— S OFTRBELER L, L TD
%.) 7— 2 WERAME © 3 h A £11.25° Off
HTx, 77> bABXUER 1-3 Tix LVEC
£ RVEC oZ5@hiz/h& &, ER 1o —11.25° o
RVEC 73 0.964 DA+ ~T 098 LI T & - 7=.
L2 L, JEG 4 0.0FERRRIEE TERLAEL

Ejection count ratio: RVEC/LVEC (RC count/LV
count is used instead of RVEC/LVEC in phantom)
RVEC, LVEC: these are the same as in Table 2

Table 4 The change in ejection count ratio by the
starting position of 180° scan

(%)
+11.25° +33.75°
Phantom 2.47 4.59
Case 1 3.96 9.73
Case 2 1.14 9.84
Case 3 1.31 5.65
Case 4 12.65 21.90

Each value is calculated by the formula:
100 (maximum—minimum)/c data
¢ data is the same as in Table 2

Maximum: maximum value of RVEC/LVEC in the
range (411.25 or 33.75)

Minimum: minimum value of RVEC/LVEC in the
range

Ejection count ratio: RVEC/LVEC
(RV count/LV count is used instead of RVEC/
LVEC in phantom)

KEBAERAMD D - IEF T, ZOHEEATLE
k&<, +11.25° o5F—% o LVEC it 091,
—11.25° 5 —% ®» RVEC 7 094 L 227 VKT
LTWe, 7 — % WERSAMLE O ED 5 0§
kx5 & LVEC, RVEC 0ZHjiT k& <
Y, 77 hAB X OHER 1-3 T3 £22.5°
OFHRT 092—0.99, +£33.75° ®» ¥ T 0.85—
098 LIk Y K& L 72 o . FERI4 TiE
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Table 5 The difference between 360° scan and 180°
scan (RVEC/LVEC)

(%)
¢ data +11.25° +33.75°
Phantom 6.29 6.62 6.62
Case 1 515 7.56 10.38
Case 2 6.45 7.65 14.20
Case 3 4.34 5.60 15.25
Case 4 0.04 8.68 13.22

Each value is calculated by the formula:
100 (180° data—360° data)/360° data
180° data: value of RVEC/LVEC in 180° data
360° data: value of RVEC/LVEC in 360° data

RV count/LV count is used instead of RVEC/LVEC
in phantom

¢ data: this is the same as in Table 2

+11.25°, 33.75°: the range of the starting position
of 180° scan from ¢ data. the maximum difference
is shown

RVEC, LVEC: these are the same as in Table 2

+22.5° oFh T 0.87, £33.75° Fh T 0.84 L
EENIERICRELS L BGEERD o T2,

B Y (77 PATRBEESI T b
) gy, PRET—2 L 360° 2%y 7 — %,
360° % X v % Sorenson & CIRINAIE L 727 —
Z (HET—#) L@t L7z (Table3). 77> b
AIEBEOHEARMILA 0351 TH 325, WIh
DEMEH T v MNEORERLZh LV Er o7 T
NIZEZEORHN 26 ml L/~& <, partial volume
DB THEDOHI TV FMEL > TWBD &
Exohiz, EF 1-3 3HFHELER 2 < ERED
By v ix1 Ty, ER4ZLHTT—
% T Qp/Qs 191 TH o7, 7L, R—EH
DT — & M2 FE CEOIRE A Tn 3 2,
BOIOBLERREPEOBENH I D TR
191 IZBEH A 7 v P HEASEVIZEIEL W 134T
LLExAwV.

B (77 v A TREEY U v
FH) O 2B ix Table4 lzk+ X5, 77
kAR L OER 1-3 TIX, PRE> 5 o Fh R
+11.25° T 14% L/ E o7, TFThH
£3375° TiE 5-10% LRRKEL ot TE]
4TI £11.25° o FhT14Y, £3375° 0¥ h

23 % 12 & (1986)

Table 6 The difference between 180° scan data and
absorption corrected 360° scan data (RVEC/

LVEC)

(%)

c data +11.25° +33.75°
Phantom 3.74 4.08 4.08
Case 1 0.86 2.91 4.64
Case 2 11.73 13.00 19.87
Case 3 5.76 6.83 12.06
Case 4 16.03 22.68 32.99

Each value is calculated by the fomula:
100 (180° data—absorption corrected 360° data)/
absorption corrected 360° data

¢ data: it is the same as in Table 2

180° data: value of RVEC/LVEC in 180° data
absorption corrected 360° data: value of RVEC/
LVEC in 360° data absorption corrected by
Sorenson method

RV count/LV count is used instead of RVEC/LVEC
in phantom

c data, +11.25°, 33.75°: these are the same as in
Table 5

Table 7 The half-life of Tc-99m labeled albumin in

blood
Pt Half-life (hr)
1 2.37
2 3.61
3 2.72
4 3.98
5 3.02
6 2.49
mean+s.d. 3.03+0.59

T25% LEFIMYKREL LTz

HHI» T b (77 PATEBEEIT Vb
H) izonTid, 360° 2%y > 3 & U 360° = *
% % Sorenson LTI IE L 727 — & & ik
LA, 360° 2% vk 180° 2% v L OFED
v— 7 offED T — & 031, Table 527+
o777 ML 4EFTO1%-65% Th-
7o. HEME L OFh A £11.25° Tix 360° = X
¥ L DEE 57%-8.8%, £33.75° Tt 6.6%-
156% L FNBKREL LB &2 D 360° 2% %
VEDELREL Lo

360° z % % > % Sorenson = TR ILFHIE L 72
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Table 8 The change in LVEC, RVEC and RVEC/LVEC by radioactivity decay correction (CC)
(180° data sampling)

LVEC increase (%) RVEC increase (%)
mean s.d. mean s.d.
Control A 3.70 0.18 4.15 0.23
(n=6) B 7.63 0.27 8.61 0.44
MR or AR A 3.51 0.09 4.41 0.50
(n=2) B 7.25 0.28 8.86 0.87
All cases A 3.65 0.18 4.22 0.30
(n=38) B 7.54 0.32 8.67 0.58
RVEC/LVEC
before DC after DC change (%)
mean s.d. mean s.d. mean s.d.
Control A 0.9546 0.102 0.9587 0.101 0.43 0.18
(n=6) B 0.9546 0.102 0.9629 0.103 0.87 0.39
MR or AR A 0.4670 0.195 0.4705 0.194 0.75 0.19
(n=2) B 0.4670 0.195 0.4724 0.191 1.16 0.63
All A 0.51 0.28
(n=38) B 0.94 0.48

RVEC, LVEC: these are the same as in Table 2
RVEC increase: 100 (after DC/before DC)—100

LVEC increase: 100 (after DC/before DC)—100
RVEC/LVEC change: 100 (after DC/before DC)— 100

Radioactivity decay: decay of radioactivity of Tc-99m labeled albumin in blood

A half-life of 6.0 hr is used
AR: aortic regurgitation

F—% (FET—#) & 180° 2 % v v D EHED
F—& L DL Table 6 IZ;RT X 51277 M A
BIXOYERF1, 3 Tix 09%-5.6% k& rho
RS, REFI2 13 11.4%, FEfl41 162% L o
KEho, HREL DTN £11.25° TIIH
EF—#% Loz FROEIC 2.8%-6.7%, 12.6%,
223% THY, FhH £33.75° TlHEIC 42%-
11.6%, 19.2%, 32.3% L —IOEFI TIEE 12 K =
{troiz.

LVEC, RVEC 0 v°— 7 0 F — # INE I th L B
DAEB I OHREOARE &, FEhmsEE &k
DRIFHL L MEELEZESAESIC 90° Lokt
#i% Table 1 1Tk L72AS, W 2 HE R VME &
Y, TOEETTIEOLIAN, EH3 0LV, i
71,2 D RV & 7032 10° YNTH - 7=,
FRIOAELTHEDER, FERF 3 15° TH 5L
HFRTICUNTH -7z,

B: half-life of 3.0 hr is used

MR : mitral regurgitation

2. BREMNBEEBEICOLWTOESR

Tc-99m E#k 7 L7 I o ML A %08 W g,
Table 7 IZz+ L TH D, 6FDFHIL 3.03
+0.59 R & HERAVEEI & 0 A ) W FER
ThoTz.

— A 60 LMAIREDE A, Oz 60 L33
L, YR 6 L LT Te-9m E#H7 L7 I v
1 32 FEINEET 6.3%, 64 5 AT T 12.2% B
BET5. FRHIFEME T2 L2 HFMNET
12.3%, 64 R EE L LT 23.1% FET 5.
HIEEMIE * L34 ® LVEC, RVEC o &
ERH A v v M EEDOB L DFER 1T Table 8 Iz L7,
B0 R TREEEE D 1245 e 215° £ C°F—
FINE LTz, 180° 2 HA 2 % v v T, A0
DF—2 DFENKEL, BRMEBERET S &,
WIEIC X 23E/M% LVEC X v 4 RVEC o 23k &
<, BEHA v v b (RVEC/LVEC) L IE I &
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YREL BB ZENTFRENSD D, HERITIELF
SEF], WS L bEIT /N & 2 o 7z Te-99m
BT v 7 vofEBie 6 L 35 L,
LVEC OfIE i & % 880 HIERTE ML) 13575
3.7%, RVEC (3 4.2% Td v, i 3 p
L+ 5% L LVEC 235 7.5%, RVEC 23349 8.7%
LEOEIMIV T b RVEC ORKkE oz,
Lal, BRHEA 7o o Eea 6 i &
LTHEH0.5%, 3mfM L LTI 0.9% LRfEL
KBETIE LI,

Iv. = =

SPECT iZ X 2.0 BDA A =Y v 728 W T,
B L7k 912, 180° 2% v v AS B W2y, 360°
A¥y URBWLORESUA» bEHERSATY
3510, TI LDFAF ¥y L IZBWTIEWL D2 0HR
ENDHY, 180° 2% ¥ D) BEHKOI L NT
A MR, RIBEHEERWLEOREY D B
2, O DL, EREFPEVRTH, K
IHECKHEgES 2 X OfEHEHEAT VW29 b
hbihix SPECT Z v =LHEEO S — V2 ¥
¥ v ERAWTEEYRERERBOMTR L ER
TEBZZLEHMELLMNY, ZOBKT 180° 2 % +
VERWE. ZOBHIROLBY TH B, LED
SPECT 7— 7 IRfICER L T, BECHTFED
F BB R D NERH HHS, YRR 2330
SUEIREZ LBEOERPKEL, bEVER
BT, 7— & IUERH & 30 53R 1% & [/l C
roicTae, 360° 2% v TILIEED 1 £
BTV DA T v PIF180° 2% ¥ iTHL,
60-75%, LIET L, #MHEEDKT O 72 OEfk
LTFRFELV. 180° 2 % v VOEROEAITZH
CHRTIELAEEEL ALV, ZhboHH
Thhbhiz 180° 2% v 2 Wi, LiL,
180° 2 % v IR VR & M 72fifl o 7 — Z I
#£TdhY, FEMICIEERD S, 360° 2% v
THLEEBRORBEL DY, BMIEIC>WT b,
R 5IURE & o BER 0 IRET 2 Etics v
TiE, BenBREERRS TIIL L, ERIE
LHBRBENCBEEZEL TS LEZLND D,

23 % 12 & (1986)

INME—IEORELEL T 5 L 180° 2% vV DFEE
BHEYRETE, ERELEXAVY. 22T
SERFICT — 2 NUERRMRILE 0B WIC X 5FREE
WEtLz. = O, Eofl 360° 2% v 0
Fehr, 360° 2 X 4 VIZIRIVAHIE 2 JifT L 78 & 2,
180° 2 % x v O F — & WUERSRILE © 1 ) 75 35
A7 (GEHEOE—7 OFEOBEDOT—F &
i) EETH»5. flinEbZEEL TARK
WIESF7 7 v b ATREI LA, AEI/NE
4 & T partial volume DEZERIHEL WTFHLRED
HISGEWDHETE dr o, 7212, SEIOFER
IR LTW W2, fERRNos v v b og—1H
» 5 1% Sorenson FHEDWINMIER LIcGE R L -
ELER TV, BIHEL L EEEHO N
v b 2ME F L, weighted back projection i =%
Chang $:OWRINHIE CTRIEHO A T v M a3HY
FT &7, AR 360° 2 ¥ p L 360° 2%y o E
Sorenson {ETRINAHIE L 77— % (WIET— %)
LHEOE— 7 ORI T —# WL AN E O
180° 2 ¥ v v (FREF —#) D3 FE LA L L
e, WRET— 2 2 E#EL T L, T—FIUER
WAL D £11.25° o Fh TIHER 4 % k&, &
B 149 LK, —ROERTIE, ZORE
DFNEHEVRECIELAWEEZZ BRI,
+33.75° O Fh TIREHT5-10% L K& <L,
F— 7 INEREMESI KT T 5 &L 180° 2 %
YU TRRPIVEERCHELD 5. £RAETK
L AEREAL Y BBV EF 4 T, £11.25° o Fh
TOHEEN 149 L k&L, DIERRLE R AL © 78
WEEF] T3 T — # IERRAALE DR E & HEIZAT
SPENRbDLEZON. BBHA» T v MIZB
7% 360° 2% x> 7F—%, WET—4% & P HE
F—& LOWETIZ, BiHE L OEN0.1%-6.57%,
BELOEN09Y%-162% L OFFERTH - 7275,
360° 2% v v F—F EMIET—4 L O ZE 2 10-
15% ChadzbeE 25 & 180° 2% v » OHF[H
BT — % LLEIERPHRM ORVIES L E ®,
ERHICz3 L Ex2LN 3.

LA L, SIS OEIL KR AL 08 WER T
Y 7 — & IERANLE A — R DRERI L B )
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SPECT # FW 72O ARIFIL 7 — v 2 % v L2 8B1F 5 180° 2% + o DM X UM E 1705

L2 bETRD & 2107 — Z WERRIE O $hic
T2 T PR EDEFLRKEW., 22T
7 — Z WERMAMEBEOREESEEL 155 25, £
DOEIT 22.5° 7t 247.5° £ TD 225° B B\ i
ZFRE YV EEFEIZ 0° 4 5 270° £ T @ 270° O =
¥ LT, 2R 0HEEN 180° 2% v v F —
ZEFEUCHTHEDTRBMLELEbhS. 20
BUFELTE, ETEED 180 2%y 7 —
2 2 ROVREmE AN B GR 2 EY, HEPL LW
FELEESAELZRD, TOEHHE2H 90° 5]
WicfEZ 7 — 7 [UERMAAIE & 3 5 180° x % ¥
VERAVWAZ EBERNLELS. BRTHRARL
kol oFE TR T — 7 ERANE & H
EOE— 27 ORI OF — & IERBME & 0=
10° FETH 5.

F LD LRI e —EDEF T,
BEER) 2 EOEMMRZ LI LA A, WMEHH
By MEDOERRETL T — & WERMHAME &
45° )i 60° L L7z 180° 2 ¥ v v TEA I &
LRERBELNB EELZDNRD. 360° 2% v &
RAnaifaizid, 30 SiiEo7 — & INE TR
FHEEOEVWEIG LA E b Wo T, 40-50 4
DEDF—2EET 5, HABER X &
EThv b EBLL, T2 INERMEERT
%%, 2head EEAVEI L LYDOTR B MLE T H
5. DEILRKCHEHIRAL O VER T, 360° = ¥
YUDIEIVREELVWS, BENERBOZ X 5
Vi z s ni &, 225° 2 270° DR ¥ ¢
VT b-Th, ZhhbiEtln s — & INERE
frfE o 180° 2 % v v 2RO T = & TEAICH
ZORERERNPELRB EEZ LN,

R ERTEIC VT, WMEOH Y v ks
LRBERDIGEALETRYURLELEDA S
2, WHECHHA v v MEoERICE LTI, B
MMHREMEIC L 2BLEECOHEA 1A UT &
INEL, BDFLIBERMBETIIA V. 753 Te-
9m 77 I v EHRRPVEORERD Y, &
EERO 2P EZREBIc b2 hick 238EE 4
CTWABREMS H 32, WIhick XK
FEMEXHEVEETIRVWEEL LN,

SPECT # iVl 7 — LA x v v OEEKHIE
FET 5 % A, Moore &, Maublant & %, Tamaki
BARAWTLSRESY, LEREOERZD, LE
JRTTREES) 0 FEE 1O, SRPEEOHRR O EEY,
RREEROMELEOER L EICERA S,
planar Hfg X YV IERHEELBE LR TW 5.
IR o E B MR MR 0 B &I FHTEIE
DPRFEDBELLEY, ERNBHECIEELLS.
BEERECTLRIROERSFRETHY, X YHE
EiZiT25. LA LBEFERETRIBEICL-T
F=EOLYVIZLWEELHY, LDEFEFLT
WEBBRADOEBEROELLE D, L7 -V 2Fxx
VIEIBEERERMOBEI LRI LB LEXB.
EFLT— NV RAF P ICBIT B 180 2%+ oD
BERMA R TH 3 25, Rl—7 — # IUERRH T
360° 2 ¥ ¥ v X VHEHEE OB WT — 2 355N,
RFTEEES) 7 £ O EHRFHERA 7 ELiEIc L 5
DERERERETCRO>EVRELCHWS Z L
NTED., WKL ORIy v iRk 3
O BERTRSEIORIEL Y, FHE/ATHY
ZTENTERLEX DN

V. #& @&

1) SPECT 2 v L HE#L 7— V2% ¢
VIZBNWT, 180° 2 % v v 0 F — Z INERANIE
PEWCLZTEI Y v FREFDOHDOEE B
L.

2) MEAYYFOE—7 OFEOTF— & IVE
FtsRED 7T — % (FRET—%) &L 2 h oI
BB O TNIT—#, 360° 2%y 7 —#
RZh# Sorenson # TWIRMEL T —# (H
EF—%) #HE LD, SBRALOD v —f% ©
FERI T, 7—#IERIRAMED 10° BEDOTH
TREEI TV b REOROEIDV L, (i
360° 2 X v T —FRMET —F LOEEH A 7 v
FHEDELKEL L, 45° 5 60° DF—F T
SERAAIIE D 180° 2 ¥ v > TERKM 2 5 L B
bl

3) LaLl, DIKSEIREAL O 58 WIE F] T
F—FIERBMEBE O Thic X L bk E <,
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360° 2 % v L DIEIBEE LV EE LR, &
EL, BERELTEETD DI BRI %y 28
VETHY, BENME DAL WEGEAR, 2255
5270° 2% ¥ THIELTY, Fhh o EEn
180° 2% v v 2 BUHT L TERACMZ 51
BErgohsELbNE.

4) SPECT # A\ 7z LERE#IL S — L 2 % %
VIZBWT, RHREHIEZ 8 EFITHITL 2
3, MAPAEZERME 3L LT, 15®60
DR GRRED S E, MEQHEHAIY v bD
TLIZEH L CEEN15Y%, EEN8TYTh-
Tz, Rl v v bEEOBEBEZ L DBRE 1S LT
Lk, HEVEEIZLALTLEVWEEDbA
7z.
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Summary

The Problem in 180° Data Sampling and Radioactivity Decay Correction
in Gated Cardiac Blood Pool Scanning Using SPECT

Tohru OHTAKE*, Toshiaki WATANABE*, Junichi NISHIKAWA¥*,
Toshimitsu MoMose*, Noboru Kosaka*, Kaoru KosiMa*, Masahiro I10*,
Masatoshi Masuo**, Takashi SERIZAWA**, Tsuneaki SUGIMOTO**,
Masao YosHizumr***, Kazuhide YAMAOKI***, Hinako TOYAMA****
and Kikuo MACHIDA*****

* Department of Radiology, **Second Department of Internal Medicine,
***Third Department of Internal Medicine, Faculty of Medicine, University of Tokyo
*¥** Department of Radiology, University of Tsukuba
*xx** Department of Radiology, Saitama Medical Center, Saitama Medical School

In cardiac blood pool scanning using SPECT,
half 180° data collection (HD) vs. full 360° data
collection (FD) and Tc-99m decay are problems in
quantifying the ejection count (EC) (end-diastolic
count—end-systolic count) of both ventricles and
the ratio of the ejection count of the right and left
ventricles (RVEC/LVEC). We studied the change
produced by altering the starting position of data
sampling in HD scans. In our results of phantom
and 4clinical cases, when the cardiac axis deviation
was not large and there was not remarkable cardiac
enlargement, the change in LVEC, RVEC and
RVEC/LVEC was small (1-49%;) within 12 degree
change of the starting position, and the difference
between the results of HD scan with a good start-
ing position (the average of LV peak and RV peak)
and FD scan was not large (less than 7 %). Because
of this, we think HD scan can be used in those
cases.

But when the cardiac axis deviation was large
or there was remarkable cardiac enlargement, the

change of LVEC, RVEC and RVEC/LVEC was
large (more than 109%) even within 12 degree
change of the starting position. So we think FD
scan would be better in those cases. In our results
of 6 patients, the half-life of Tc-99m labeled albu-
min in blood varied from 2 to 4 hr (3.0340.59 hr,
mean+s.d.). Using a program for radioactivity
(RA) decay correction, we studied the change in
LVEC, RVEC and LVEC/RVEC in 11 cases. When
RA decay correction was performed using a half-
life of 3.0 hr, LVEC increased 7.5%, RVEC in-
creased 8.7% and RVEC/LVEC increased 0.9%
on the average in HD scans of 8 cases (LPO to
RAO, 32 views, 60 beat/l view). We think RA
decay correction would not be needed in quantify-
ing RVEC/LVEC in most cases because the change
of RVEC/LVEC was very small.

Key words: Gated cardiac blood pool scan,
Single photon emission computed tomography,
180° data sampling, Starting point of data sam-
pling, Radioactivity decay correction.
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