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Phantom Study of the SPECT with the Elliptical Scan
IUAEAES A et e R SaE v
[ SO S A ) S v

Toshinobu OuMIYA*, Toru MATSUMOTO**, Hiroo IKEHIRA**,
Takeshi INUMA**| Yukio TATENO** and Hideyuki KURIHARA***

1773

* Division of Hospital, National Institute of Radiological Sciences, Chiba, ** Division of Clinical Research,
National Institute of Radiological Sciences, Chiba, *** Yokogawa Medical Systems, LTD.

I #

Single photon emission computed tomography
(SPECT) Az Ay ~H # 7O I X Y
LRI WK L, 2R ER < > W TRRKICIEH] &
NoX9icm->Txk, Lh LBIfED SPECT {4
PR B X BRI & ELORIE S ARTE A T
fedicH b Uit e LT EhTWwWb., 2o
B L T Tie <o 2 sh T
B9 ko MiuEic & 5 e ECT 2 % v
> TENEOWE ISR L 2R o 7o o ik
WO ThHoMEEREEAHIR S S, Z ok
(SR o & i1 T AR g & BT o B K
XL VRGN ESILSEDERE R > TV 5.
COMEE R S 1 o0 L TROTM% &
Ni-oh, BEOKRERICTTAELR Y BRI
e THY T — 7 OUUE % AIREIC U 72 F5MT#0E
SPECT %49 Tdh 5. 4nl, #illHiE = * v >
HinffE7s GE thid SPECT #:ff & A v T [ =

i

* MBI R A TP

- il NI

el PRSI IR S e

ZAF 61453 H 31

HRRHIZH < 614£:8 1 8 1

WK e - SCORITISHI BRI 3609 (B 311-12)
HORHAREE R A DFFET TSl P S

e

Xy L EMEA X Yy ICKk KT b A
FBREMIAT L, Hil#5E SPECT oA %k > v
TR 2T oo THIET 5.

I ZEOHE

LM L 7z SPECT i i3 M AR 77 >
<5 #5550 GE #:# Maxi Camera 400A C/T
& Programmable Body Contour (PBC) #5% 5 —
TN RTF LT — 2 WLFEEE Maxi Star 1 $E#6¢
L7zbDTHD. AY 27 LFMPLER ¥ v D
Mot LT PBC i 7 — 7 A2 E o b
RSBmO RE L ERIC—ET 5 & DIkt d
olEfE s RBILTET, Zfihn~BEHT 5.
Mz X B LR o B & Fo e U 7 FRH
WOE R ¥ v o 2EBT 5. Lichio TAREETE
V7 b7 OBMEE & SR L I BER O
GEEREVER TE3RMEAT 5.

HI. KR8 # &

s1#LE SPECT % 7¥fi+ % B i) TZEMI 5 AFHE,
cold spot /rfgRER X OV RRHIRE, Wifg= b7 R
b, A% 0 HERIE B 12 W TREKEE 40
cm OM#LE 2 ¥ v > & £ i 40 cm, &G 30 cm
Key words: Programable body contour table,

Single photon emission CT, Resolution, Image contrast,
Uniformity.

Presented by Medical*Online



1774 BE$

OFEMHLE 2 ¥ v > TH 6 h 7z SPECT 4% Mgk
BRatLrle., ERICERLEZ7 7> F20BRIE+
RTAZ20cm O[FEEO LD T, O Hicid
Tc-99m % ¥g—ic#t A L7=. SPECT g0 {gE#
Fkix filtered back projection iz X Y 4TV ramp
hanning filter % {#f L7-. WINKHIEX Sorenson
DHEITE VT -72. cold spot HERRER X UK
HEEZPIEST 2B 0T — 2 EEH > 7)) v 7
14 )% % 2.8 J& (128 projections/360°) 2 L TH &R
Y TR 128x128 v b Y v 7 RITTET -
T2, FOREEOUEES 7 > b $id 500 k count/pro-
jection ThH 5. FOMOREBRER IZ > W TEH
7Y v S & 5.6 (64 projections/360°), L
By TR 64%X64 < b)) 7 AT TAT
Ste. FOEEOWE » v > - $ix 300 k count/
projection TdH 5. ZTFA A HF > 7Y ¥ JiE
cold spot 4> fEHE L A¥g—t: @ # & T 1% 10 pixel
Hhafgbtl, ZOMOEAC >V TIERFT T
3 pixel & L 7. ramp hanning filter ® cut off level
L 2SS FRAE DR 3 T3 1.0 (cycle/pixel) % {#H
L, 2OMoRRERICOWTIFTRTOS &L
7z, Tc-99m % ¥g—IiEt A L7 SEARRIR IC & 5 R
Y—HHIE & I IE T Z R RRE 2 BR< T To
HE T o7z, Hr~h A5 ORESM T 140
keV£20% D7 4 > KUigT, K- x A X —FH#
IMRREa Y A — % (LEHR) #3535 L T - 7=,

1. ZERE5RRREDRITE

SPECT {40 ZE[¥1 5 R AE & I+ 5 72 Te-99m
A I mCi/ml) Z N Ilmm OFT7nr L F
a—TIHALLLBRIFEE 7 7 >~ b ahdy, 20
il & 4 cm, 8 cm (IZERE U 72 2214 AR BB I E
A7 7 v b o GREEEEAR SP-1 1) 2 {F/A L
oo ZO7 7 b ACHLTHIERA X v B X
OFEM#LE 2 % © > & JifT L TH o h 7= SPECT
G & v SUREBE O F:{EE (FWHM) &k 7,

2. Cold spot 3 #2EEDRIE

SPECT #:® cold spot 3 fEREXHIE T 5 1= ®
Jaszczak « 7 7 » b & GEESFEL - £ Al SP-3 AY)
12 Te-99m kiEdg (7 pCi/ml) #¥5—Iic Ahiz. &
D77y kML THMER * v o B &L UFH

23 % 12 % (1986)

HE R ¥ v > & MifTL T SPECT & ko, Zh
PHEFEML 2. £72 77 il (profile
curve) W T = k5 2 b OHERE LT - 72,

3. Cold spot t#&HEEDRE

SPECT {4 cold spot f&HifE & JIE F 5 72 i
4% 30, 20, 15, 10 mm D KBNS K 3 AT
STLUHEARBIRTWS 77 v b4 GLEREIS
EARSP2R) # A L. 277 Al
Tc-99m 7k iAi#g (6 nCi/ml) % ¥g—iE A L THL
WA ¥ v BLOKMIE= ¥ v v 2T L TH
S Av7e SPECT f4& % B GFAM L 7.

4. EKIY TR LORIE

SPECT 4 mMifg= > b5 2 h&lETd 5 72w
RO R B 68 0 K IR (A 30, 25, 20, 15,
13, 10 mm) % EOM FICEFI L7 7 > b L &fE
Bl 207 7> b4z Te-99m ki (4 nCi/
ml) #H—IC AN THILE 2 ¥ v > B & OHEITEL
BAF v 2MfTL. 2hX v Hhi SPECT
BhoUTIcEYyar b2 b (Vo) 23Ro 72
6 D KRIAND > T W 5 [ E 6 2 fTic 2x2
» ROI # #E L T background »EYfE Ca %3k
W, KB OF/IME Cv 15 Vo=(Ca —Cy)/Cx &
B,

5. FY—HEDRAE

SPECT {0 RY)—th& JIE+ % 72 o IC A —
PERIER 7 7 > & & (U R 2% 8K SP-4 ) 12
Tc-99m 7k iiE (2 nCijml) & ¥9— i At T 1 i
HAF v o BLORMEEA* v v 2 T LT
SPECT &k 7-. Zh X vl & 2 o)l
4 piTic Tx T Ei#Eo ROI & #E L, % ROI
T L SPECT {0 {E#f % (S.D.) & KB {F 5K
(CV) 2FHELE.

IV. HRELUVER

1. D HREE

LR MRRERIE 7 7 > b A L CH#LE =
FrrlEMEA Xy L ERBITLTH O
SPECT 4> & radial (X) J5[i & tangential (Y) J5
o FWHM f# k. #of% Tablel i
Y. TSRS EEEMEGE R ¥ v itk ) X

Presented by Medical*Online



HHBE SPECT o> SLafnfrat

Table 1
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The horizontal and vertical spatial resolution (FWHM: cm) of the transaxial

image obtained by using the circular scan and the elliptical scan as a function of
the distance from the center of image.
The diameter of the circular scan is 40 cm. The long axis of the elliptical scan is

40 cm and the short axis is 30

cm

Elliptical scan

Circular scan

Improvement in

Distance
from (A)
center (cm) X Y
0 16.3 17.5
4 14.4 16.3
8 13.5 15.1
Mean 14.7 16.3

CIRCULAR SCAaHM

Fig. 1

X

18.4
17.0
16.3

17.2

ELLIPTICAL

(B) A over B (%)
Y X Y
17.8 11.4 1.7
16.6 15.3 1.8
14.7 17.2 —2.7
16.4 14.6

SCAN

Jaszczak‘s phantom

Comparison of the transaxial image obtained by the circular scan with that of the

elliptical scan. The diameter of the circular scan is 40 cm. The long axis of the ellip-
tical scan is 40 cm and the short axis is 30 cm.
The resolution of the latter seems to be superior to that of the former.
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CIRCULAR SCAN
Fig. 2 Comparison of the profile curve of the circular
scan image with that of the elliptical scan image.

ELLIPTICAL SCAN
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Table 2 The image contrast of the transaxial image
obtained by using the circular scan and the
elliptical scan as a function of the diameter
of defect (See the Fig. 4)

Contrast ratio (%)

__Improvement
Diameter " . in
Elliptical Circular

o) scan scan A t)(\’(g)r B
(A) (B) ‘o
10 22.7 16.8 35.
15 35.6 29.4 21.1
20 49.5 45.4 9.0
25 63.3 59.4 6.6

CIRCULAR SCAN ELLIPTICAL SCAN
Fig. 3 Comparison of the transaxial image obtained
by the circular scan with that of the elliptical
scan. The defect detectability of the latter seems

to be higher than that of the former.

CIRCULAR SCAN ELLIPTICAL SCAN

Fig. 4 Comparison of the circular scan image with
the elliptical scan image. The image contrast of
the latter seems to be higher than that of the
former. (See the Table 2)

CIRCULAR SCAN

23 % 12 5 (1986)

FATibhb A ST fE L E U R 2 i L
Twiz. Fig. 2 s+ 2 & < EHZE 1Ll mm oK
HEBICt+ 2% 7w 7 ¢ LilifRE RO THFO 20
ek U 7o, FEIIE 2 ¥ v > TF
te7a 7 o VB TIRPER X v > THREL O
IV LE =73V EL, BEIVES A D
o v 7 2 bOSENTEB SN,

3. Cold spot ¥ H&E

cold spot #HFERIER 7 7 » A% L T
HE 2 ¥ v v 3 X OREIIHLE 2 ¥ v > 2 HifTL T
1801172 SPECT 14 % 334l L 72 #% Fig. 3 i
RIS EHEMPE R X v > TE 7 7 > b Al
570 1.5 em 2.0 cm O KRIHOERES A HLE 2 ¥
YLV LEFEICHBE IR TWS Z LR

k7 Z b

¥ v DA
» b,

4. EHE{EAVETA B
Hifgay FI 2 MH 77y bAaTR LT L
EAX v EHMBLER ¥ v o 2 fT L TH
SPECT {4 # Fig. 4 (o +. 22 h Fh oA
A= HELEAEKRIED 2 T 2 ME (Vo)
% (Table 2) |z~
¥ v, FEMELGEZ ¥ v oL
VIEERELSCE->TWER, FMILER ¥ v > O
ay b7 A MEEZMIER ¥ v > OREICHE~<S
LRTE I IS mm EROKIFICH L THELY
21%, 10 mm FEEO KRS L Tix 35% o
L, INSWKRIHTOSE S ». hEWVK
IR LTHifg =2+ 5 2 bR R o R JRKRNE
""-[‘]l!ilL'};‘:X ¥ v AT B W T LIS ERE D M B L 7=
I L2 oL

a2y b7 2 ME ] E A

LICRIHOES KN E

Zibhb

ELLIPTICAL SCAN

Fig. 5 Comparison of the non-uniformity of the transaxial image obtained by the circular
scan with that of the elliptical scan. The difference of the non-uniformity between
the former and the latter seems to be not recognized. (See the Table 3)
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Table 3 The non-uniformity of the transaxial image
obtained by using the circular scan and the
elliptical scan. The non-uniformity is re-
presented with the standard deviation of the
count within the ROI (7 x 7 pixel) and the
coefficient of variation (See the Fig. 5)

Position Elliptical scan Circular scan
0
ROI S.D. C.V. (%) S.D. C.V. (%)
1 323 2.16 26.2 1.85
2 28.8 2.01 229 1.65
3 27.9 1.88 35.6 2.48
4 22.4 1.54 30.9 2.21
5 17.4 1.18 25.5 1.81
Mean 21.9 1.7540.35 28.2 2.0+0.30
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