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projection data
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Fig. 1 In the continuous reverse rotation mode, the detector collects the count while rotating
at a constant rate. Projected data are those per rotation while counts during rotation at
odd and even numbers that differ in direction are added at the same angle.

Table 1 Condition of SPECT data acquisition

continuous
90 frames by 4° continuous
120° collection/detector
@ 900 sec X 1 rotation
(@ 300 sec X 3 rotations
(3 150 sec X 6 rotations
@ 100 sec X9 rotations
® 75 secX 12 rotations
step
60 frames by 6° shifts
120° collection/detector
® 60 sec/step

IX[E 4t GMS-550U TiT o7z, 7208577~ b
L GREREFE) S RH2 B, M7 7~ b o (&0
KEEEY X AZ-660(JIS 7 7 ¥ b &) RfEH L7,

Iv. 5 &

1. 77> MAIC K B EBRE

R E — FOREHEDZEAL (1,3,6,9,12 0]
%, Table 1) |2 ) EhEhOBEE % 7Fifi§ % H
BT, AT 7 ¥ F A D hotspot DIffHMEIC
DT Table 2 (7R L 72 26HE % VR E R 12 3FA
LAa7 bl F4Fig 2 EFY 2 —<IRT
7 4 12 profile curve % 3% %E L E EMFHE % 17 -
7z. & 5|Z projection profile [## % = (kK
fE% 100% (ZHR#EAL), HEEh 2 AR 1S X DI
EHRTEDT—IDIELDEREA Y v D

Table 2 Basis evaluation criteria of a phantom score

Rank Appearance of the lattice

1 The lattice is columnar and evenly distin-
guishable

2 The lattice is relatively even but the columnar
from is disturbed

3 The lattice is uneven and difficult to distin-
guish

4 The lattice is indistinguishable (artifacts are
produced)

WTH R L7,

KIS, L7 7 v b AMEOEERRIRE % (LS
PR, LRER) EBUEEEFRIR L D, LR S Ae
D —M L BIBEIZRRE L 72 KIEER (10 mme) D
HPEIZ DWW T Table 3 127K L 72 2648 THE M IZEF
filiL, %72 Bull’s eye profile (Bull’s eye map %
profile curve 1t L 72) & N 2 #&54 L 7.

B, HEZ77 P ELEE7 7~ FARICIE
¥nTcQ,~ % Z NEH 555 MBq & 18.5 MBg iEA L
7z. EHAfiEERG 6 A, FEA8 ADET 14 ATITW
S EHE L Table 2,3 & b 1 #IEH, 24 7%
EHIE L7C. % BERIRSMEE Table 1 12779 &9
I, EBROWRAFIFE 2 MG 2@ LT 15 5L
Fl—Z L7z, 7= ZIUEIL S BTV Z N Z I
BEOHWIELITo72. 72, &7 — 5O
ELTAT v 77— F (ULTFhERE) NEET-
7o UES R Y v 2 24 A ZXid 128X 128, SPECT
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continuous (rotations)

Fig. 2 Lattice images of the columnar phantom ac-
cording to the rotation rate in the continuous
reverse rotation mode. The left lower figure shows
a scheme.

Table 3 Assessment of myocardial perfusion

Rank Evaluation criteria score

1 normal (100-85%)

2 mild hypoperfusion (85-65%)
3 severe hypoperfusion (65-45%)
4 perfusion defect (=45%)

rotations
1 3 6 9 12
r‘"lk, ™ Il
1 12 10 3 1 0
2 2 4 8 7 4
3 0 0 3 6 9
4 0 0 0 0 1

Fig. 3 The lattice images of the columnar phantom in
Fig. 2 were visually evaluated using the scoring
system show in Table 2.

77 Y h AOBEREERICE, BILET ALY —
{2 5X5 normal, FHER 7 4 V& — 12 ramp % H
W, BRR7 7 2 P ATIIRETAE 7 4 V8 =12 15
X 15 Butterworth order 8, % v b4 7 JE % ¥ 0.56
(cycles/cm), PR 7 1 )V # 13 Shepp and Logan
R L.

2. ®"Tec-Tetrofosmin /UEFMFA S > F 777 1

9mTe-Tetrofosmin a0y v F 77 7 1 1%

EEEREEIAED 7 7~ b L2 X B B E 1365
%
1004
501
/ 4
/ U
I,

1 2 3 4 5 lattice

Fig. 4 On the line shown in the left lower scheme in Fig.
2, a profile curve according to the collection
rotation rate was produced.

continuous (rotations) —e— |

80 -

|@— detector A —»}=— detector B —w»|e— detector C —»]
0 120 240 degree

Fig. 5 Projection profiles according to the collection
rotation rate. The y-intercept indicates count%,
and the x-intercept, the projection angle.

555 MBq ##HF 90 53142 Table 1 @ 3 [A]#5 & 9 [a]dx
WOWTHIAT L7z, %8B, HENFMD 201
74 Y K7 LAV x ER 100%, TR 25% THRR
L7ZEE32mm ¥ 27 LILVOEENTRED ) .03t
&, o, LREHONEN LRI ATA A AW
7o, F 7, WEFERIRR circumferential profile
curve CREEMIZFHE L 7.
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V. & By

AiE7 7 > b L&

AR ELDE VT L A hot spot 7 7 v b AfE%
Fig. 2 179 . BUEMEEA Tl EERA D 4 i3
&, RBIME (KED) 2MENTEB Y (Fig. 3), ¥ x—
VIZFET 72T A4 D profile curve (Fig. 4) (2B W
THRHMA BRI TH > 7. Fig. 5 D projection
profile Ti&, [ DIEINITEVERIROIEN

count %

100+
95 1

90 1

85 1

0 5 10
Fig. 6 The graph shows counts versus rotation rate
count% on the y-intercept and the rotation rate on

the x-intercept. The correlation was y =0.0243x?
—0.7843x +98.136 r?=0.9802.

rotations

continuous/step ratio

1.0

0.5

0 v .
5 10

rotations

Fig. 7 The total count according to the rotation rate
when the total count by the conventional step
mode was regarded as 1.00. The correlation was
y=—0.0034x2+0.0157+1.2394 r2=0.9943.

33 % 12 55 (1996)

B AF T (0°-60°, 300°-360°) IZFH L WAH 7~ kD
KTARRO LN DAY, &RERGOFI il + 2R
#, CV (Fig. 6) {&, 1, 3, 6, 9, 12 [Al#ETH 4
97.3+1.4CV:1.4,958+2.5CV:2.6,94.7+3.8CV
4.0,92.7+48 CV:52,924+55CV: 6.0% T >
72, ZORMRITEYFE y=0.0243x—0.7843x2+
98.136 r2=0.9802 7/~ L, JUEH T LDIEHD
SREERED L VI EREL T, 2B, it
FETIE91.3+6.0CV: 6.6% ThH o7, &HIAID
Ay beERERSEGHIL, xET—F1
(FERFEDMER 1.00 & T %) (2 L 7-FEfE,
1, 3, 6,9, 12 [#£5T 1.23, 1.22, 1.21, 1.14, 0.96
fETho/. MBEEEIFENK y=—0.0034x2+
0.0157+1.2394 r2=0.9943 T, [E#EHA D %13
EHEINL Twv 7z (Fig. 7).

LB 7 7 > b L&

Fig. 8 \&.0 5 7 7 ~ b A D FIBE I RIEER % 1ERL
L 72574l W& (% 45 & OF Bull’s eye map C, Fig. 9
& Bull’s eye profile Td 4. WiiE{EIZBI) 58—
POFHI T 1 [lER L b 3 [IEEA%EE (Fig. 9
L, FAREEBOMWMINIENT v 7 20R0%
M T EAY L ) BIEE S AL (Fig. 8,9 KHD), F7-
KIGERATICIE T > 7 3 O MK T SO hNAEE
Lo RS¥ (WA

continuous (rotations)

medial

Fig. 8 A short axis image and a Bull’s eye map after
producting a defective area in the anterior wall of
the phantom. The defective area was produced
using acryl (10 mmg).
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continuous (rotations)

Bull's eye

Fig. 10 Mpyocardial scintigram at rest 30 minutes after
intravenous **"Tc-Tetrofosmin 555 MBgq
injection in a 33-year-old normal male.

ERI2R

feH B

Fig. 10 (JIEH KT V574 7O 16T, 3[MlERE
9 Ml % g L7z, 3 W& 9 MERRICHAT
BE, LEHRE O AMEN (KED), 72 0IEED
D¥Y—MH BRI THo7. 1 5HIL Bull’s eye
map (%FE[) % circumferential profile curve (Fig. 11)
TEDHOLPICHERTEL.

medial

circum profile curve

— 3 rotations
----- 9 rotations

apex

Fig. 11 Circumferential profile display of the base,
medial, and apex regions of the heart shown in
Fig. 10.

VIL. # B

ORI Y »F 275 7 4 128V A RERIUEE,
HEE (step) ETHHWOLNRTWEYDEIE LY,
WERINAEE )T T VAP RVEE 9nTc-
SQ30127 THHAM M HE shThh, EEDH
b RIBEVFHEINVELLEZVEEIIBNT,
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Summary

Basic Study of Continuous Repetitive Data Acquisition Using a Phantom

Yasuyuki TakaHasHI*, Hirokazu Matsuki* and Terukazu MocHizuk**

*Department of Radiology, Ehime Prefectural Central Hospital

**Department of Radiology, Ehime Prefectural Imabari Hospital

We evaluated the appropriate rotation rate in the
continuous reverse collection mode of single photon
emission computed tomography (SPECT), in phan-
toms and in volunteers. Since a SPECT examination
generally takes 15 minutes, the rotation rate was
changed from 1, to 3, 6, 9 and 12/15 minutes. A lower
rotation rate resulted in clearer visualization of the
lattice and less variance of data in each collection
direction in a columnar phantom, and higher image
homogeneity and clearer visualization of the defective
area in a myocardial phantom. There was a correlation
represented by regression equation y =0.0243x*—
0.7843x +98.136 r?=0.9802 between the rotation

rate and variance of data in each collection direction.
There was also a correlation represented by the regres-
sion equation y = —0.0034x?>+0.0157+1.2394 r’=
0.9943 between the rotation rate and the total count
corrected with that obtained in the step mode (con-
ventional collection). Better **™Tc-1,2-bis[bis(2-
ethoxyethyl)phosphinoJethane (Tetrofosmin) myo-
cardial scintigraphy images were obtained at a lower
rotation rate in a normal volunteer. In conclusion, a
rotation rate of 3-6/15 minutes may be appropriate in
continuous reverse collection.

Key words: *"Tc-Tetrofosmin, Continuous re-
petitive data acquisition, Rotation times.
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