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Ho=hrTarta—Fy X5 Al Sigma
410 S/VIP 450 system (Ohio-Nuclear tt) T& V 5
MR A —FE I,

DEZ 7 v M AOEMIT 200 ml 5 40ml F
THEMRIZ 40 m/ FoRD S EFY 200m! £ T
40 ml FoREME®, 100ml OLET 7 b A
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FoRPEmE R, FabbnFhd EF X
080 L7223 THB. BOBODOEMIZTL 7
L— 2308107 L — 4 % 64 X 64 matrix @ word
mode TF 4 A 7 IZINEE L 7=.

3] ®WwEHFME

S0 3 EHEOWmEHHEIC W TR L.
BKG kA H# (ED) O.LETHFICIRICER E
LTRD, £7v—L2hbBHEK, UTOLEE
??-9 1

A) ED 7L — 2BV TLEZE L X Y I
box ZFEL, DN TRAD gradient Z R+
BEEFELRALA-V VS LTLEROT®ZE T 5.
O TS MEEE 7 L— A EICHBIMIZTY
(CLF, #HaE).

B) ED 7L —AIZBNTH b H UoHDOEHER
ERNOEDETH 2720 bLEE 4 >ORHEICH

Ohio-Nuclear COMPUTER

sigma 410-S
——ﬁ VIP-450
‘ ©

N camma- ol
) of: . CAMERA

BKG. |4 i O s
(air;Tc99% 32 B
t ae

acry )

Fig. 1 Schematic representation of the ventricular
phantom and scinticamera-computer system.

18 % 10 & (1981)

=i EI L, £REIiCoW @Sl threshold (%
By ME) 2 HEFEAICREST S, Z 0 thresholdz
£7Vv—LEFICANTE&EUTEBMICRES
3. 5EO®RMNTIREAIL LT4XE®D threshold
*Rl—iz L7 (LT, threshold ).

C) B)DFr S5 LB NT threshold # 0
%& 35L& ROI ZUNKEH - ILRMZE L T—E
k3. ZhiyL=EARI Y b, EF 2RET
% (LUF, EE ROI k)

4) BEERGIZHIT 25T

RI7vPA7574—13En Y VB E (Sn
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740 MBq (20 mCi) # #7453 invivo FRILEREE
PREEIC X VAT L7e. MR AR RE S E L 7
#, DENRESE LY 7L—2E—FTl67 L
— ADELEWRE B, INERMITNISHRHTH
7z,

¥Rl 794257 4 —0 2@ELANITL
HF—F ANREEZRIT LELEERHERE? bk
72 EM & HlR T & 72 235E T o W TS (13 i)
& threshold #: (10f5]) D H#E % 1T 572, ELEKE
BRIz X 3 EF &3 Sandler, Dodge & @ J5
DIz I3 < area-length iZHt» TIT- 7.

R—iER T 7 — & [USERR % 3080, 1,2,5,15
S L, 5B TEDC L EF 2 EHLTZED
BB & E e T — F IERFE & BRA L. BER
RUEDZREECLYIEAHL, FHEL 20X
B) (SD) /R L7z

n. # £

1) DEI 7> bAICK R

ERIL72DE7 7> hAB L OEERGIO 7 v 7
L4 —NH—TEHET B L, BFENOLKMEL R
¥z LnTxs (Fig 2).

BKG 2% x[Fl—F—#iz>W\T 3 fOHEkH
HEZBOBO 3 EHITLZDYY EF 2R L1
(Table 1). 3EIOEHOEHFHII/NELWTFhL £
1% (et DINTHh -7 KBIRZ 7 v b &
*atda, EF 3ETRERA X ) REiEe,
threshold #;, [EE ROI ¥ TiX{KfEICEH Shiz.

Presented by Medical*Online



ARAIELET 7 v b AB XURKER BT 22 0ERIBMHEO RN 1407

CROSS SECTION OF RV AND LV VENTRICULAR PHANTOM

#

1 $ g |
| In ,.__).\ : ‘\
28

1ea

Fig. 2§ Profile curves of cardiac chambers (left) and ventricular phantom in air and
background of Tc-99m-pertechnetate (right).

Table 1 EFs obtained by three edge-detection methods using ventricular phantoms in
various background

differentiation threshold fixed ROI
background _ _—

100 200 100 200 100 200 m/
air .82 .83 .82 .83 .82 .83
water .87 .88 .79 .82 .80 .83
TC-99m .85 .85 .81 .82 .81 .83
Tc-99m-+A .85 .82 .79 .76 a7 5
Tc-99m+ As .89 .84 .79 .78 .18 78

A=phantom of aorta, As=phantom of aorta superimposed to ventricular edge

A Differentiation B Threshold c Fixed ROI
(variable ROI) (variable ROI)
counts
EDC = 14114 EDC = 13316 EDC = 14228
15000 ESC = 2012 ESC = 2685 ESC = 3161
EF = .85 EF=.79 /l EF = .77
10000
5000 \‘

Fig. 3 End-diastolic count (EDC), end-systolic count (ESC) and ejection fraction
(EF) determined by three edge-detection methods; differentiation (A), threshold-
ing (B) and fixed ROI (C) techniques.

KERZ7 7 v o2& 100ml 077 v bAi R L. Mo EDC ickS T3y b e
> % ® EDC,ESC,EF, 2 #ihi5 # 5% L 7= (Fig. 73 % threshold 1330% (BKG WRERTDF—# Tik
3). KERZE100ml o7 7> b & Fv BKG 60%FHY4) T o745, ESC i threshold & THF
BWE% DT —#2iz>nT EDC, ESC, EF @ thre- fELr57-® EF 3{E<HE H & h 7z. Variable
shold w3z k 5%{b#®, fthik & HikL T Fig. 4 ROI L LCHEMICEY E 2 b5 threshold
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counts EF
(cpm)
L]
EF 80
30,000 8
EDC
20,000 .50
10,000
ESC
o
o
Dif Fix 10 30 50 90 %
threshold

Fig. 4 Comparison of EDC, ESC and EF obtained
by three edge-detection methods in the ven-
tricular phantom. Dif=differentiation, Fix=

fixed ROI.
count EF
1.0
15,000
.8
10,000

e differentiation

& threshold

5,000 > ESC

32 36 40 42 48
BKG subtraction

Fig. 5 Effect of background (BKG) subtraction on
EDC, ESC and EF in the ventricular phantom.
Appropriate BKG is estimated to be 40% of
the max. count.

4 fixed

32 36 40 42 48
BKG subtraction %

1¥30,40% THh o 7-.

RERE I B ic > W T BKG %% EDC, ESC, EF
CEx BRI L (Fig. 5). EDCi33#T
RIFRIEOBEM %7 L BKG REENKEL 13
LIET L7z, ESC Lo AEZ =T 4 &
BROEGIDESMLoFEL Y bEEICEH &
fiz. —J5 EF i3 BKG REMES T L A& &
30, WHAETRERELIVEBELAZ VOO
LEBINE o 2.

2) BEERBIICHIT BT

ELEEEEE,» > EF=0.71 LEHShE

18 3% 10 5 (1981)

counts /. EF
_eo—o
30,000
. 1
EF
o o—o
o
20,000f © 1.50
EDC
10,000 °
° ESC
s
Dif Fix 10 30 50 90 &
threshold

Fig. 6 Comparison of EDC, ESC and EF obtained by
three edge-detection methods in a normal
subject.

® Differentiation,r=0.82
Yy = 0.85 x + 0.08 .A//
O Threshold,r=0.82 L
y = 1.10 x - 0.21 i

Nuclear EF
°
w
;\\\b
S \-.
N
~
N
N
o
S
[}
[l e}

Contrast EF

Fig. 7 Correlation of EFs between contrast method
and two radionuclide methods; differentiation
and thresholding techniques.

Flizo>nT, 77 v b L[EIHEIC threshold i &
EDC, ESC, EF oz it L7 7 b ok
R UM 4345 5 h 7= (Fig. 6).

a2V b7 R MEREBELBERER» KD
72 EF 22 #:8 X U threshold & Wi+ 3 L
FHEE r=0.82 L ZZED VA, —KERTIE
ZzhZh y=0.85x+0.08, y=1.10x—0.21 (x %=
VIFFAME YyIZRIBCIVEH LKL EF) &
Y, WA AEREIC B fE 1, threshold i
EMEICEH S hi- (Fig. 7).

F— 2 IR L EF 0of{Ric oW TR L
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EF

.80

.50

@differentiation
®threshold

A fixed ROI

<5 1 2

EDC(count/min.)

1500

1000

500

®differentiation

®threshold

Afixed ROI

1
5 ! 15
min.

Fig. 8 EDC and EF obtained by three edge-detection methods using short acquisition

times.

L2, Wik 7z BF (3308 h 51543 % T
IFIF—EDfHi &k LIz2s, threshold #:, [ € ROI
& TR 30N TR KB I 7 - 72 (Fig. 8).
RS & EDC OoBfR% 25 &, 3004 T
BT HMoOET 2P K E L, EE ROI #Tik 1
SHNE T % SD=34.6% L RETH o712, —
51 TRINE O M5y, threshold O ZEH) i3 =
nEN 6.1%, 5.1% (% SD) TH - 7= (Fig. 8).

Iv. = £

RI7LSANLT 4 AT 7 4 —icH-3< EF
OB, REEB ORI, FoLetiEry Tn
AEHEME D DAL LTOMEZ EHD X I IC
o TW5. fERH~ OREHIEARA b h
FlbEhTwase, Yol bIE T E
WD 2 I 3B L < — L7 RN o v
7o, FHidk THMEOFEERHAL TV ORH
Red s, WEMMEBEOSEL LT, 5 1ICkE

ORI & e ORENERICIMBTES L,
W2 S ROL N w7 v MCfEHMEA
HVEREILE ERECKMTES 2 LD 2 5i3b
LLEEZOLNDH, BHEIFICH YL PETLE
RREE L L2 BCEETHD. 2 TEH

IR EICHOWT, 77 v b AERB XU
B THRET & I Z 7.

MREE R & L emsihbitikg, BHE—MRKiCHY
T3 variable ROI (2 & % threshold ¥
FUOMAETHY, FE ROL L okt {T-
7-=. Threshold #:i3%H v o bEEFHOWBKE T+
B5LDThHBNT v T T LABRES ThoLLEERH
BERANFER D . L LEEA TR OEOLE
*RlI—DH v METHTS = Li3#EL <, threshold
DPENHRMEICEEY 52 5. EHOILELE
ANELETRZRICEY %N y MEZRET
BhHtEE L > TV R, @EFLEROLEERKS
7 v MCH L 60-70% nfix FlvTnsd. —FHH

Presented by Medical*Online



1410 BE ¥

I EBRT O A S KM 75 < HBERESh
Wkl LTHBMEERL TV, v s 543
ML 7 0 BRI b < A2 5. [EE ROI 43
BOLiMAHHEThH 50, kAR o ROI (33
BoELEDFE VY KEL 5 ESC 3 RKE

{ EF 3EfEIcEH s 5.
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RO, EEARMIAR, IUHERER, —
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K& < 7%, Pfisterer & 33 -Mifkg: T, 240 Ho
F—4UUETYH EF ofFHiErH 5 L@ LTw
259, bhbhOREHEE T 15 o IRy
M<h, Mo, threshold #: b Licie TX 51
BtEE R Uc, HalEfhz2/ a5 nicizy
WCIED 7 v T LERH D5, RI o £ 4
BEHTC LB R OHE LB S Y, SR
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BRAt L7 3oL D 5 b, MorEILR
AR 7 v s OGN O L WERIZE S Y,
MERIC T — 1 Gh SHET 208 &L —FE T
LA/N&EW ROL #BET 28845 - 7. Thre-
shold #:Cix ES 7 L — A Tk % » D ROI B3¢
SNLHFHPHBD 07203, KUy b THIZERLE
TEZHBMTH 7. [FiE ROIL Had prEife:»

18 % 10 5 (1981)

Felisftg s - 72 5% manual TilldkE Lo b
Nl THHH. £RHLMITES 7L —ATH
BKG # & fe/-%, variable ROI #:k 045, T
5. EERG T35 & threshold #:0> EF (2}t
AKX R ET AR50, [HW—o EF
I2+ 2% 72z threshold D% H v Mtz L% &
EDC, ESC 0Lk & WEN & @R Z Lich
MM &L 4% (Fig. 6). Zofzw EDC 73%
F—¥+ % BKG HE%D30% (REpios—4
THI60%) DUk E B nEYTHLH . &
7-5@u o color display TiE[Rlfhic KBl S5 M
Mg h Y o ML B, HEMICE thres-
hold B0 #RENC —8 T 2 A H 7. K #F 5
B OMEHEL T, EHAMEOREOR
B b ® & 6 % B variable ROI 12 & %
threshold #:%# v\ Tw 5.

HEBA DL Ea— 2 A7 LTIES (R
SR A D H TV S 0, FORME H <
O TR+, FR o 7 — 2 IBET L
FEHE TR LD LB LN,

V. ¥ &

DE7 7 v b LAERERL, BEAGER L & 623
oW Mitgico v T EDC, ESC, EF % {4
FHU T, g7 7 — 2 IUEREN] L dmEshhi ik & OB
RICHOWT O E ML, LAFORSGE .

1) EF 30 < Blimfn & v wifiiic,  thres-
hold i, [HiE ROI #: T EAfic 5 Y & 4u /-,
EDC i35y 1 T1x l3iMEA B v 25 threshold 7 &
v 2841t BKG ME# o F — # T 30% o
threshold 73T - 72. BKG o4 ki kD
EF, ESC (I 003 & BB A3 bt /v 1.

2) ar b7 AMETHELAL EF L OB
sy,  threshold #: T2 WA (r=0.82), —
KIAVR & 1T 9 LRIFEFE, “EEEREThH - 7.

3) 147 — 2 kR < b, EDCEF (3
WRETXLHEBEMERL, WEIAWHE A S T
Y IOBRICLARLEEZL ORI,
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Summary

Validity of Left Ventricular Edge-Detection Methods in
Ventricular Phantom and Clinical Cases

Ken’ichi NAKAJIMA*, Masato YAMADA**, Hisashi BUNKO*, Akira TADA*,
Norihisa ToNnaMI* and Kin’ichi HISADA*

* Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa
** Division of Central Isotope Service, Kanazawa University Hospital, Kanazawa

Three ventricular edge-detection methods, i.e.
differentiation, thresholding and fixed region-of-
interest (ROI) techniques were evaluated as to
end-diastolic count (EDC), end-systolic count
(ESC) and ejection fraction (EF) using a ventricular
phantom. In the differentiation method, the
reproducibilities of EDC and ESC were the best,
but EF was estimated higher than true EF. In the
thresholding method, 309, threshold of the
maximum counts after background (BKG) sub-
traction was supposed to be appropriate. How-
ever, EFs were calcualted lower than true EF.
In the fixed ROI method, EF was estimated the
lowest. In the differentiation technique EF and
ESC were least affected by the change of BKG.

Correlations between the nuclear EFs and

contrast EFs calculated from the left ventriculo-
graphy were compared in 23 cases. EFs obtained
by the differentiation method were higher (r=
0.82) and those obtained by the thresholding
method were lower (r=0.82) than the contrast
method. There was no difference of correlation
coefficients between the contrast EF and each
nuclear EF.

Using short acquisition times of gated blood
pool data, EF and EDC were calculated. Even
when 1 min. acquisition time was used, EF and
EDC were reliable both by differentiation and
thresholding techniques.

Key words: Edge detection, Ventricular phan-
tom, Gated blood pool study, Data acquisition
time
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