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Fig. 1 Various types of ejection fraction (EF) responses during exercise,
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Fig. 2 Correlation of ejection fraction calculated by the VEST and by the gamma camera,
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Table 1 Exercise data and type of ejection fraction (EF) changes during exercise in each group
of patients (The parenthesis denotes the number of female patients)

Type of EF response

Exercise
n duration G Double product A = = - -
Normal 8 8.1+2.0 23,500+ 4,000 3 2()  2()  1() 0
CAD 21 6.7+1.9 16,900 -+ 4,000* 5 4 4 5(1) 3
Others 2 724+1.0 17,100+ 3,900 1 0 0 1(1) 0
Total 31 72422 18,600 4,900 9 6(1)y 6(1) 703 3

CADiz éoronary artery aiééase; *p<0.05

0.80) » BAF 72 IEOFHE A5 & hu 7z (Fig. 2), VEST
» EF 34 v ~=# 250 EF X9 20% L4 - {KfE
RRLEOBIFTH -, ZhEgEo
VEST OB D B0 R Y L Bbh b
JEFTH > 7.

3) EEHARRFLZOHEEDRRET

TR — K SIEBARRERIE 3 55 12
SE T CFE 7.2 ) <, s - CAD B
TR LD o7 (Table 1), i KAREO &
TATwH Yy ME IR 18,60044,900 T, fdEHE
(23,5004-4,000) 53 CAD £¥ (16,900--4,000 X v £
BICEVWMAEAZR LTz (p<0.05) (Table 1).

M AR O EF ORI L % 2 % & (Table
D, fHFF < AR 3 4] (389), BRI, CHY
BEOBO2HT, 1HEDMERLIE. 20
96 B,C DR 1 flFouxktbTth oz, —,
CAD #f Tt A B 23 5 5] (24%), B A, CHIH
BOBDO 44, DEASH, ERABIFITH-
7z (Table 1), Z D X S ICHBEHBI Tk Y OEA Y
BHBHZ LMY -7, BRIDITZRE LHETS
&, CAD oMo FRIEBRIT 767, MIRIED
BRI By Ly, CRUTERFLETILED
BN 57%,63%Td o1z,

—7, CAD ff% —BURER & LEIREHIC 5>
Fo5L, —BIRE 1T HlIh 9 1 (53%) » A 7z
EBRIZRLIOIH L, SEREFTIETRT
C~ERZRL, A,BEITH 7T 1 il 7 h
72 (x2=4.0; p<0.05) (Table 2). F /-EEART
OITI A ¥ v bt + 5 &, BEOMEMED
—i@tE MR & -7 13 )T A, BAEIZRL

Table 2 Number of single- and multi-vessel disease
(VD) in each type of EF response during
exercise in patients with CAD

A B C D E Total

Single VD 5 4 2 5 1 17
Multi VD 0 0 2 0 2 4

Table 3 Presence and absence of redistribution (RD)
of thallium-201 scan in each type of EF
response in patients with CAD

A B C D E Total

RD (+) 0 3 3 5 2 13
RD () 4 1 | 0 0 6

feox b+ 34 (23%) T, Wi ok
v 6 il S ] (839%) X W B IR e i o e (22—
6.1; p<0.02) (Table 3).

4) SEBHATTERO L OBEEDRET

B AL T % 29 H] (9470) T EF 25 —ithic
WKLz, EBARKT 26 EF gKici s %
TOMEMIE, EHLTL120Th o1z, 205 b
iz 2p 1.5 2LUAN T, ¥ 0.88+£0.55 43
Tdh o7c.—J, CAD BT 12 # (57%) » 2%
PLE#RL, Tty 1.8841.24 Sy L HEICIERE LT
(p<0.05) (Table 4). FLIERLLMHAE Tix 1.5 4%, K
BIRFIAE Tir 45 L & LICIER L 7 (p<
0.05). F7-f KEAMBED EF 2 LAWK THO
EF 0 KIED I T 149410.9% T, # Kix
KENMRFPEAEAE D 44% Th 703, K EERICH
B HLNAN -7 (Table 4). £72 CAD
21 fivh—HR AR & S ER A B Lo TS
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Table 4 Time to peak EF and maximum EF changes
after exercise in each group of patients

Time to peak EF Max EF change

(min) (%)
Normal 8 0.884-0.55 14.54+19.4
CAD 21 1.88+1.24* 13.34+9.7
Others 2 2.7541.25* 28.0+17.0
Total 31 1.714+1.20

149+10.9

CAD =coronary artery diééase: *p -7“0.075

Table 5 Time to peak EF and maximal EF changes
after exercise in single- and multi-vessel
diseases (VD)

Time to peak EF (min) Max EF change (%)

Single VD 1.5640.97 15.04+8.6
Multi VD 3.25.41.35* 12.54+10.5
*p-0.05

Table 6 Relation of EF changes during exercise and
parameters after exercise

EF response  n Time to peak EF Max EF change

(min) (%)
Type A or B 15 1.0340.83 8.24+4.8
Type C,DorE 16 2.2241.29** 2124 11.2%**

**p0.01; ***p—0.001

AR O LEERE D L % 4 % & (Table 5), A1
# T EF ofgRICiE+ % £ TORRMIE, $HIK
BHIT 3.2541.35 5 L —HIREH (1.56-£0.97 53)
ICH~_NBEIER L Tz (p<0.05).
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Fig. 3 Trend analysis of ejection fraction (EF), heart rate, %EDV and %ESV in the
first 20 minutes during exercise of a normal case. Note a slight decrease of EF
at the end of exercise but a rapid return of EF above the baseline value after
exercise. The EF response during exercise was type B.
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Fig. 4 Trend analysis of the four parameters during exercise of a coronary patient.
Note a significant decrease of EF below the baseline at the last half of the exercise
and the gradual recovery of EF after the exercise. The EF response was type D.
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Summary

Serial Assessment of Cardiac Function During and After Exercise
by an Ambulatory Ventricular Function Monitor (VEST)

Nagara TamAKI*, Ishtiaque H. MOHIUDDIN*, Tomoko OHKUSA**,
Hiroshi OHTANI*, Tetsuro Fupo**, Masataka HAYASHI**,
Ryuji NOHARA**, Yoshiharu YONEKURA*, Hirofumi KAMBARA**,
Chuichi KawaAr** and Junji KoNisHI*

* Department of Radiology and Nuclear Medicine,
**The Third Division, Department of Internal Medicine, Kyoto University School of Medicine

Cardiac function was serially assessed during
and after exercise by an ambulatory ventricular
function monitor (VEST) in 31 patients who
received coronary angiography. Based on the study
of fluctuation during the baseline recording, >6Y,
change in ejection fraction (EF) was considered
significant. The serial changes in EF during exer-
cise was divided into 5 types, including continuous
increase (type A), initial increase but return to the
baseline (type B), no change (type C), initial in-
crease but later decrease below the baseline (type
D), and continuous decrease (type E).

Among 8 normal subjects, their EF changes
during exercise showed type A in 3, type B in 2,
type C in 2, and type D in 1. Among 21 patients
with coronary artery disease, the EF changes
showed type A in 5, type B in 4, type Cin 4, type D
in 5 and type E in 3. Thus, there was a significant
overlap in EF response between normal and coro-
nary patients. However, every patient showing

type A and B had single-vessel disease, and 63 %,
of them had persistent thallium defect without
redistribution.

After the exercise, 29 patients showed rapid
increase in EF. The time to the peak EF was
significantly longer in coronary patients (1.88+
1.24 min) than that in normal cases (0.88+
0.55 min) (p<0.05) particularly in patients with
multi-vessel disease (2.22-+ 1.29 min). In addition,
those showing type C, D or E tended to have
a longer time to peak EF and more increase in
EF after exercise than those showing type A or B.

These data suggest that VEST is suitable for
continuous measurement of cardiac function dur-
ing and after exercise which provided valuable
indices for assessment of severity of ischemia in
coronary artery disease.

Key words: Radionuclide ventriculography,
Ambulatory monitor, Ischemia, Ejection fracting,
Exercise.
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