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Summary

Gated cardiac blood pool scan and hemodynamic parameters by Swan-Ganz catheter were simul-
taneously measured in five normal subjects (Group A), five patients with coronary artery disease (CAD)
without angina on exercise (Group B) and nine patients with CAD with angina on exercise (Group C)
in order to evaluate left ventricular function at rest and during supine bicycle ergometer exercise.

Work load was gradually increased every 3 minutes and each data were acquired using a digital
computer. There was a fairly good correlation (r=0.83) between stroke volume by thermodilution method
and stroke counts corrected by counts/ml of blood on gated cardiac blood pool scan, which were ob-
tained by subtraction of end-systolic counts (ESC) from end-diastolic counts (EDC) in the region
of interest arranged at the left ventricle. Stroke counts obtained by this method are considered to reflect
a change in the left ventricular volume during exercise. As to the correlation between pulmonary capillary
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wedge pressure (PCWP) and stroke work index (SWI) at peak exercise, there was a large increase in
SWI (78.94+17.6 to 112.3+30.0 g-m/m?) with a small rise in PCWP (10.0+1.9 to 16.2+4.0 mmHg)
in Group A. In Group B, SWI was increased (57.8+15.8 to 92.9+25.2 g-m/m?) with a moderate rise
in PCWP (11.8+3.7 to 20.0+3.1 mmHg) at peak exercise. In Group C, there was a trivial increase
in SWI (74.0+16.0 to 81.24+29.3 g-m/m?) despite a marked rise in PCWP (13.1+3.1 to 33.4+8.9
mmHg). Similar relationship was present between SWI and EDC. On mild exercise of 25w, however,
the rise in PCWP was more prominent rather than the increase in EDC in Group C. This indicates
that the left ventricle in Group C is operating on a very steep portion of the diastolic pressue-volume

curve.
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Table 1. Clinical data of all patients

Patients
Sex (M/F)
N Age

(A) Normal 5 49.0+8.9 3/2
(B) CAD 5 58.6+7.9 5/0

Angina (—)
(C) CAD 9 56.8+8.2 9/0

Angina (+)

N=number of patients; M=male; F=female;
CAD=coronary artery disease; Angina (—)=without
angina on exercise; Angina (+)=with angina on
exercise.

L3IO0OFHY Y MRELKE. L7—V2F ¥ VI
BNT, EEo lEHHr v b (8C) I TFiED
KL VR
Stroke count (SC)
EDC-ESC
~ Number of frames
v 1
Individual frame

1
x Peripheral blood activity/sec/m!

EDC=background corrected end-diastolic
counts; ESC=Dbackground corrected end-
systolic counts
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Fig. 1. Exercise protocol.

D7 =R F y v EBIIREC X 5 2 0HEE
LVSWI=(mSBp—LVFP)x SIx0.0136

LVSWI=left ventricular stroke work
index in g-m/m?; mSBp=mean systolic
blood pressure in mmHg; LVFP=left
ventricular filling pressure in mmHg; SI
=stroke index in ml/beat/m?

723 LVFP 3 mean PCWP [z TtRHE L.

L S

LR LEFHATTOL T — A A= JITBW
<, ¥EBEMH] (ED) LuuiEissl (ES) oA 2 —v
PELhESbED L, Atz ESC o/ »nEH
<, EF 3 kf L7%. Bcix EDC ¢ ESC %
i, EF gzt A ERgEThy, CEHT
X ESC ommsZEm <, EF g€ T2 R L 1
(Fig. 2). B OEBARICLS EF oLzl
B+5 L, ABcid peak exercise (PEx) T&#
BRI LTERIRERL (p<0.01), B BTiI®
2 LAEMIC o N EEET 2L, CHTR
25W oBNEFHTRLRPERT 200, K
BoMB T3 PEx TREHFIELTHEERE
FL7 (p<0.001) (Fig. 3).

7=V A F ¥ v X YRk stroke count
(SC) &, #MAIE L Y 3k ® /= stroke volume
(SV) Lo %<k, SV=044SC+58.20 (r=
0.83) oRFLMHEEANE SR (Fig. 4. Zhic
XY, ERECRIELFEROEGHAT T OL Y

100W
s

6 9 12 min

Exercise

—_———

EF=data acquisition period at rest and during exercise.
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Rest Peak-exercise

Normal

EF 0.62
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without

angina

EF 0.38 0.40

CAD
with

angina

EF 0.54 0.48

Fig. 2. Gated cardiac imagings of end-diastole and end-systole in normal subjects and
patients with coronary artery disease (with or without angina) at rest and during peak exercise
(PEx).

EF =left ventricular ejection fraction.
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Fig. 3. Serial changes of left ventricular ejection fraction (LVEF: ordinate) on exercise in
normal subjects and patients with coronary artery disease (with or without angina).
N=number of patients; NS=not significant; CAD=coronary artery disease.
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Fig. 4. Correlation between stroke volume by thermodilution and corrected stroke counts

by gated cardiac blood pool scan.
PEx=peak exercise.
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PEx ity 3 EDC o%{b®ix, A # (25W:
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8.8+13.1%, PEx: 9.8+14.6%), C & (25W:
5.0+16.69%, PEx: 27.6+14.3%) <, PEx ic$

WTABLE CHoBICEEERE (p<0.05) %
R (Fig. 5).
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Fig. 5. Percent change of end-diastolic counts
(%4EDC: ordinate) in normal subjects and pa-
tients with coronary artery disease (with or
without angina) during exercise.

CAD=coronary artery disease; PEx=peak exer-
cise; N=number of patients.
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Fig. 6. Percent change of end-systolic counts
(%4ESC: ordinate) in normal subjects and pa-
tients with coronary artery disease (with or
without angina) during exercise.

CAD =coronary artery disease; PEx=peak exercise;
N=number of patients.
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Fig. 7. Serial changes of pulmonary capillary wedge pressure (PCWP) in normal subjects
and patients with coronary artery disease (with or without angina) during exercise.
CAD=coronary artery disease; PEx=peak exercise; N=number of patients.
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Fig. 8. Correlation between left ventricular
stroke work index (LVSWI) and pulmonary
capillary wedge pressure (PCWP) in normal
subjects and patients with coronary artery
disease (with or without angina) at rest and during
exercise.

CAD=coronary artery disease.

Closed marks (@, A, H) show the data during
peak exercise.

Only mean data are shown in this figure.
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FH UL (Rest: 13.1+3.0, 25W: 22.2+5.9,
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7.
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Fig. 9. Correlation between left ventricular
stroke work index (LVSWI) and percent changes
of end-diastolic counts (%J4EDC) in normal
subjects and patients with coronary artery
disease (with or without angina) at rest and during
exercise.

CAD=coronary artery disease.

Closed marks (@, A, H) show the data during peak
exercise.

Only mean data are shown in this figure.

5 PCWP 3 EBHARNT A HIV L EEL -
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BiC L LS, LVSWI oz 32 (Rest:
74.0+16.0, PEx: 81.2+29.3 g-m/m?) T -7z
(Fig. 8). 723 B B3+~ CHRIAELHEES T
bolclew, Lo LVSWI 2 C #ozh
IV LIEEL 2o T2

EDC oZfkRr LVSWI oBHRicBWTH
F#kT, C HTEBAMICE S LVSWI o
fnicit LT EDC 3EHic#EmL = (Fig. 9).

Z S
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I X 55" %, radionuclide angiocardiography
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Tix PCWP i3 AR X D bEfE & 7 o 7248 (Rest:
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L, CEBizEnTIx 25W L) BLnERIZL
v, EDC ot v &, PCWP o & 2FEET
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