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Fig. 1 Rationale of the semi-geometric count based
method. V=LV volume, Cy=voxel count,
Cu=the LV maximum count, Cr=the LV
total count, L=LV depth where the maximum
count was obtained, and d=pixel size.
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Fig. 2 A first pass end-diastolic image obtained in the 30 degree right anterior oblique
position. Line 1 shows the maximum depth of the left ventricle in the equilibrium
image. Line 3 shows the maximum width of the left ventricle in the first pass image.
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Fig. 3 Relationship between left ventricular end-diastolic volume obtained by first pass
method and that obtained by equilibrium method.

* 75 7 4 (RNA) SRE % 1 7§ M DK R
TR LOFRBIEEE 23 6lTh 5.

RNA I, v o FHAFLLTCTFYA LT L=
#1 # 7, ZLC 7500 Digitrac (Siemens) # vy, =
&2 — # (3 Scintipac 7000 (&) 2 {FH L
7z. #9mTc-DTPA-HSA 740 MBq (20 mCi) % £ijit
Bk o AR L, RAO30 N FP 7 L —
LAE— FTHER L. 7F— 2 I3l B L 02
9 HAL—=Y L VBT - 1. * OEBETIERSIG
MOHERBORAT U b, BRI baeRDS L
L, GO KK (Fig 2, line 3), LW
EQ Bz X 2 ERAMMAM D 72 » LAO 56 R
LEDEEBRRES L LT, ERBOALEHRIC
B 5K (Fig. 2, line 1) # 3| L 7z, HKiE
BLUOAT b= G) ITRALT FP
12 & % EEILREHAR (EDV) 2Rk /.

SEHRIRBEIC FEL721%, LAOAOE L @H O
EQ i & 5 7 — 7 HEE 1T\, 0 HEKEI%
BEWT, EEERKIY U, EERIT L M E
ki, Zhboffis FPgICE T 3 AFH O
BAEEZA Q) ICKA LT EQ #ick % EDV %
k-,

n. # &8

FP %0 EDV & EQ &= EDV o #H % ¥ 3t
L 7= (Fig. 3). Wi#x r=0.96 (n=23, p<0.001) T
X <ML, HEEE o %R 7 (SEE) 3 10 m/
Tdh o7z,

Iv. % 8®

A2 H v > b Nichols 512 X b $#208
&h?, Kinoshita 2% v JE < FERIGH LR+ WK
IR LZY. Fikokk i, B G »o8
Lk o, ERFEEHOERBLE LT, A%
DAY BRI FOREHAVWTWS Z
Lickh s, #otw, EF L AL, »oy MET
HYuns, FRENCRREOEELZITII(nE
EILND., £z, BEOHIYL MNEDOL D ICH
MRERML & = D EAFREBES LW ELFIETH
%. EQ #kic X 5 SGM i3 MEERKZERPLE &
VREFRTFRETAL—F Vv RECER SR, B
KRB TE2ERBLATWS. EEROG
BE, 74 s BETT OB % RL R 25,
CRT o413 FP © RAO A58 L T 5.,

Presented by Medical*Online



120 ®E ¥

LaL, MRbeostilfiz i+ oL, HET
LR Nl A A A BR S, Fhi, EE
DFF MO L XV OEICE S EFEA LR, &
FOT =8 2O A RIOBEHT L 2 O 2D
5. Lizhi»>7T, SGM Iz X % st <,
EEBHEORA LMk M Z i, RIED
EREEZED S, MEXEFERTLZENEE
L.

Ndefif2H h v o MR FPBICEAT 254,
RI Lo R0 g — M, BxkeL, nvv
FOIRSICE SHHKEER ESRIBEE D, Fh
LORXIZONTORFIFIT->Twhwa, FP
FBIC X 2 EREMEN, ThoxEhiETcE % EQk
D& BIFHBERL 72 2 &, #iC SEE 2K
EThotoz bid, EROBSHERLIZIEME
ERLHEWVWIZILERLTWS EEZ LRI
7272, SRoRHT, EURESRE O 2@ L T
Wi (Fig. 3). zo F AL LTk, EQ, FP
#:o ROI 0B EDOHIE, Ny 7590 Kol
ot FoEWE EREZONRK. LML, O
+hix SEE ofiFNICH Y, REoRRLEZ
iz,

f7z, EEEKEEZRTHMEL Y LLORML Y
ICERARA Y L NERTIEFIRA LR, ZhiT,
RAO 76 g L7z b &, ERONHICIET S
HRICE DWHEORBLMEIND, ThAbHD
BT L REEOMHZ Db OO RIFERY HOF T
INEh ot FOHEABALL UL, DEKIT L b
bR LI 2 S80E & LSRRI A 109, LAE
Risnzbidbhwd, KETOEEEKRL T~
ME20-30 L R THY, 9 HRL=T L TR
NI TLZOMET 0 BEIHL LEXOR,
ZOBPBNICELEE->TWVS, D ITSTOHS
&, BERNBLHRBE-TEY, | DO&MHE
BELICCW, BEREXLREL. 2L, A%
ARDORKEVFITEIRRKIBERK Y > FaRT

29 % 1 % (1992)

ALOMEPEEICRE > TL S AREMELrH Y, =
D& 9 I BITREEFMOAIER S 75 5 AT HEVED
b5

AL, FEEEMEmE AN TH 5 LoEo b

ICHRM L CWS . Z OEREGIEEAICE L i
BELRAYTIES LEXOND D, IR &
£ 75 o TFER O IR S T E o v

BEMERKEW. LT, —RIH &, U5
KRR RD 5 L &3, BDOBD EDV<EF,
EDVXx(1—EF) L L TEHTRETH 5.
Aot FPECEI VB ONLLT—2 DR
THICERR T AEEAME R T Z L TE
5.”mw&ﬁwtb%ﬂﬁ%ﬂﬁﬁ<ﬁﬁwm
Ehakorihotbd, REOHEAWERTE
D RELD &%xbut

BEE L W et K E AR R IR BR B YRR
WA/, ) RTGSHES AR, hilmg Befiic A 5L L &
E

X O

1) Taillerfer R, Lambert R, Dupras G, et al: Clinical
comparison between thallium-201 and Tc-99m-
methoxy iobutyl isonitrile (hexamibi) myocardial
perfusion imaging for detection of coronary artery
disease. Eur J Nucl Med 15: 280-286, 1989
Borges-Neto S, Coleman RE, Jones RH: Perfusion
and function at rest and treadmill exercise using
technetium-99m-sestamibi: comparison of one- and
two-day protocols in normal volunteers. J Nucl
Med 31: 1128-1132, 1990

Folland ED, Hamilton GW, Larson SM, et al: The
radionuclide ejection fraction: A comparison of
three radionuclide techniques with contrast angio-
graphy. J Nucl Med 18: 1159-1166, 1977

Nichols K, Adatepe MH, Isaacs GH, et al: A new
scintigraphic method for determining left ventric-
ular volumes. Circulation 70: 672-680, 1984
Kinoshita S: Radionuclide left ventricular absolute
volume determination by ejection fraction measure-
ment data and a left posterior oblique blood pool
image. Jpn Heart J 30: 665-678, 1989

2

~

3

~

4

-~

5

~

Presented by Medical*Online



121

Summary

Left Ventricular Volume Determination by First-Pass Radionuclide
Angiocardiography Using a Semi-Geometric Count-Based Method

Shinichiro KiNosHITA*, Tetsuo SUZUKI*, Saburo YAMASHITA*,
Toshihiro MURAMATSU*, Masao IDE*, Yutaka DoH1*, Katsuyuki NISHIMURA**,
Tatsuya MIYAMAE** and Isao YAMAMOTO***

*Second Department of Internal Medicine, Saitama Medical School
** Department of Radiology, Saitama Medical School
*** Department of Radiology, Oomiya Red-Cross Hospital

A new radionuclide technique for the calculation
of left ventricular (LV) volume by the first-pass
(FP) method was developed and examined.
Using a semi-geometric count-based method,
the LV volume can be measured by the follow-
ing equation: Cy=Cy/(L/d). V=(Cy/Cy)xd3=
(Cy/Cu)xLxd2 (V=LV volume, Cy=voxel
count, Cy=the maximum LV count, Cr=the
total LV count, L=LYV depth where the maximum
count was obtained, and d=pixel size.) This
theorem was applied to FP LV images obtained in
the 30-degree right anterior oblique position.
Frame-mode aquisition was performed and the
LV end-diastolic maximum count and total count
were obtained. The maximum LV depth was
obtained as the maximum width of the LV on the
FP end-diastolic image, using the assumption that
the LV cross-section is circular. These values were
substituted in the above equation and the LV end-

diastolic volume (FP-EDV) was calculated. A
routine equilibrium (EQ) study was done, and the
end-diastolic maximum count and total count were
obtained. The LV maximum depth was measured
on the FP end-diastolic frame, as the maximum
length of the LV image. Using these values, the
EQ-EDV was calculated and the FP-EDV was
compared to the EQ-EDV. The correlation coef-
ficient for these two values was r=0.96 (n=23,
p<0.001), and the standard error of the estimated
volume was 10 m/. In conclusion, this new method
for calculation of the LV volume was considered
to be useful, especially for the evaluation of cardiac
function by 99mTc-labeled cardiac blood flow
imaging agents.

Key words: Radionuclide angiocardiography,
First pass method, Left ventricular volume,
Volumetry, Cardiac function.
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