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Summary

Left ventricular diastolic function and systolic function were evaluated using a recently-developed
computerized cardiac nuclear probe (CNP). We measured left ventricular ejection fraction (LVEF)
and ejection rate (ER) as the systolic function, and peak filling rate (PFR) and time to peak filling rate
(TPFR) as the diastolic function in 95 patients including 34 ischemics, 38 hypertensives, and 23 anthracyc-
lin-treated after the intravenous injection of 5 to 20 mCi T'c99m-albumin.

The reproducibility of the measurements was studied, and the measurements were correlated with
conventional y-camera cardiac blood scintigraphic and echocardiographic measurements.

Reproducibility of the measurements using the cardiac nuclear probe were excellent for each
measurement, and the correlation coefficients were 0.96 for LVEF, 0.88 for ER, 0.91 for PFR, and
0.80 for TPFR, respectively. LVEF by CNP correlated well with that by the y-camera (r=0.82, p<
0.001) and echocardiography (r=0.76, p<0.001). LVEF, ER and PFR in ischemic heart disease were
all significantly less (p<0.05), and TPFR was significantly greater (p<0.05) than those in the other
study groups. These results emphasized the high resolution temporal imaging capacity of CNP and
suggested that left ventricular filling abnormalities evaluated by CNP would be useful for the identifica-
tion of incipient cardiac dysfunction.
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Fig. 1. Positioning of the cardiac nuclear probe (position monitor mode).

With computerized electrocardiographic and stroke volume counts dependent positioning algorithm,
a probe was centered at the left anterior oblique (40°) and 10° caudal direction over the left ventricle,
50 as to obtain the time activity curve of the maximum amplitude (middle panel). Moving the probe
laterally, the amplitude decreased gradually and the background level is thus obtained at the infero-
lateral part to the left ventricle (left panel). The dots are spaced at 50 msec intervals.

ground level L¥Jfr&h 5. 7#23} position mo-
nitor mode DEFE4MZAE (time activity curve
DR E RO & 5S0msec T, #fkd r H 2
SERWRRL S — V2% v L ORENMREE L Rl
Th 5.

Probe nEZEFH |~ DALE & back ground level
EWRE L7, 10 msec DEERHINEELZ A+
% ventricular function mode iz X ¥, AEZEINFE
RELIGREED IR 1To7. Thabb LERD
R ¥i# trigger LT 1.0 B & i DR % 77
v, 7 time activity curve 3 20,000~
30000 % v > rECHMEFEHL, Fig. 2 o
&A= time activity curve %187-.

75y ERCHH Sz 0AEE time acti-
vity curve 0 iz, 4 DRIETRERT A —4
—ICHELTIO2DH—YVEREL, AELE=
YEa—F—itkY, UFoRXom, £55 #

— &2 — %A EE T Fig. 2 &R+ ZL< 7

Y UE ECFYINVEBRR), Kiug K7

ANVLREFTA Vv AF Yy F—ICTCRHFE L.
Ejection fraction (EF)=

End-diastolic counts—End-systolic counts
End-diastolic counts—Background counts (BC)

Relative stroke volume (SV)=

End-diastolic counts—End-systolic counts
0.5 {(End-diastolic counts+End-systolic counts)—BC}

Relative end-diastolic volume (EDV)=

End-diastolic counts
0.5 {(End-diastolic counts+End-systolic counts)—BC}

Relative cardiac output (RCO)=HR xSV
Ejection rate (ER)=
End-diastolic counts—End-systolic counts
0.5{(End-diastolic counts+End-systolic counts)—BC}
-t
LV ejection time

¥ I HLRAE D HEEE T & B peak filling rate (PFR)
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Fig. 2. Nuclear stethoscope measurements.
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Using computerized cardiac nuclear probe (nuclear stethoscope) measurements, relative cardiac
output (RCO), stroke volume (SV), end-diastolic volume (EDV), ejection rate (ER), and left ventricular
ejection fraction (LVEF) are displayed in real time by the high resolution (10 msec per dot) ven-
tricular function mode (left), and also left ventricular diastolic parameter (peak filling rate: PFR) is

displayed after the adjustment of cursors (right).
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Fig. 3. Reproducibility of left ventricular ejection fraction (LVEF) and ejection rate (ER)
measurements by the computerized cardiac nuclear probe.
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Fig. 4. Reproducibility of peak filling rate (PFR) and time to peak filling rate (TPFR) meas-
urements by the computerized cardiac nuclear probe.
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Correlation of left ventricular ejection fractions (LVEF) between computerized

cardiac nuclear probe (LVEFyg), conventional gamma camera (LVEFy) and echocardiogra-

phy (LVEFycq)-

HD N =34
HHD N =38
ADR N =23
LVEF (%) ER(/sec) PFR(/sec) TPFR(msec)
P <0.05
| P <005 |
2.00 0 sz
P <0.05
300
50 —
1.004 200
, o |- %
VLTI |, .
IHD HHD ADR IHD HHD ADR

IHD HHD ADR IHD HHD ADR

Fig. 6. Comparison of left ventricular systolic and diastolic functions among patients
with ischemic heart disease (IHD), hypertension (HHD) and anthracyclin treatment (ADR).
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