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Summary

It is well known that left ventricular regional contraction abnormality (hypokinesis: hypo) occurs
during myocardial ischemia. However, it is uncertain whether left ventricular asynchronous contraction
(asynchrony) is an index of myocardial ischemia. To validate asynchrony as an index of myocardial
ischemia, isoproterenol infusion stress (ISP) cardiac blood-pool scintigraphy (RI angiography) was per-
formed in patients with ischemic heart disease. The subjects were classified into 2 groups: 1) 15 patients
with coronary artery disease (CAD) and 2) 8 patients with ““ normal ”’ coronary arteries (NC). None
had any electrical ventricular conduction disturbance. ISP was administered with increasing doses of
0.02, 0.04, 0.08 xg/kg/min at 3-min intervals, and it was terminated in the event of angina, significant
ST changes or target heart rate. Symptom-limited ergometer exercise tesing (EX) was also administered
in 14 patients. Regional decrease in amplitude and phase delay identified by phase analysis was diag-
nosed as hypo and asynchrony, respectively. ISP myocardial scintigraphy was also performed in 15
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patients.

Results were as follows:

ISP and EX induced asynchrony in 14 (939%,) and 13 patients (939,), respectively, while, did hypo
in 4 (27%) and 9 (64%,), respectively. Ten (67%,) of 15 patients had asynchrony without hypo in ISP;
whereas, only 4 (28Y%,) of 14 patients did in EX. ISP-induced asynchrony occurred in one of 8 patients
with NC. The locations of ISP-induced asynchrony and those of EX-induced asynchrony were con-
cordant in 11 (799%,) of 14 patients. Asynchrony on the ISP RI angiogram was observed at the same
sites of redistribution on the ISP myocardial scintigram.

We concluded that asynchrony itself is a sensitive and specific index of myocardial ischemia.
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Table 1. Clinical profiles of patients

Pa:ltnt Age (1\%7?) Diagnosis CAG findings

Coronary artery disease group

1 62 M AP 1VD (LCX)
2 68 M AP 1VD (LAD)
373 M AP 1 VD (LCX)
4 63 M AP 1 VD (LCX)
5 47 M AP 1 VD (LAD)
6 44 M AP 1VD (LCX)
7 5 F AP 1VD (LCX)
8 30 F  SLE, AP LMT, LCX
9 70 M AP /
10 66 M  OMIL AP 1VD (LAD)
11 59 M AP 1VD (LAD)
12 60 M AP 3VD
13 42 M AP 1 VD (RCA)
14 49 M AP 1VD (RCA)
15 72 M AP /

57.5+12.6 13/2

(30-73)

Control group (8 patients)
57.1+9.8 4/4
(46-75)

AP =angina pectoris ; OMI=old myocardial infarc-
tion ; LAD=left anterior descending artery; LCX=
left circumflex artery ; LMT =left main trunk; RCA
=right coronary artery ; VD =vessel disease; CAG =
coronary arteriogram ; /=not done.
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Fig. 1. Regions of interest used to evaluate left
ventricular regional contraction in phase anal-
ysis of left anterior oblique blood pool scinti-
graphic images.

Sep =septal wall; PL =posterolateral wall.
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Table 2. Location of left ventricular regional wall motion abnormalities during isopro-
terenol (ISP) and exercise (EX) stress testings in patients with coronary artery
disease : Estimation by phase analysis of radionuclide ventriculography

Patient ISP RNV EX RNV

no. Phase delay Reduced amplitude Phase delay Reduced amplitude
1 PL — PL PL

2 Apex — Apex —
3 PL — PL PL

4 PL PL PL PL
5 Sep — Sep Sep

6 PL — PL —

7 PL — PL —

8 Apex, PL — / /

9 Apex, PL — Apex, Sep Apex, Sep

10 Apex, PL Apex, Sep Apex, Sep Apex, Sep

11 Apex — Apex Apex

12 PL PL PL PL

13 PL PL PL PL

14 PL — PL —

15 — — — —

RNV =radionuclide ventriculography; /=not done; —=no abnormality ; PL =posterolateral wall ; Sep=septal
wall.
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Table 3. Location of isoproterenol (ISP)-induced left ventricular regional wall motion
abnormalities, ISP-induced thallium-201 reversible perfusion defects and coro-
nary artery stenoses in patients with coronary artery disease

Patient 1P RNV : ISP SPECT CAG
: Phase delay Reduced amplitude

1 PL — PL LCX

2 Apex — Ant LAD

3 PL — PL LCX

4 PL PL PL LCX

5 Sep — Ant LAD

6 PL — PL LCX

7 PL — Inf, PL LCX

8 Apex, PL — Ant, PL LMT, LCX
9 Apex, PL — Ant /

10 Apex, PL Apex, Sep Ant, PL LAD
11 Apex — Ant LAD
12 PL PL PL 3VD
13 PL PL Inf, PL RCA
14 PL — Inf, PL RCA
15 — — PL /

SPECT =single photon emission computed tomography. Other abbreviations as in Tables 1 and 2.
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Fig. 2. Changes of standard deviation (SD) of phase angle histograms during isoproterenol
(ISP) and during exercise (EX) stress testings.
CAD =coronary artery disease; NC=normal control; R=rest.
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Fig. 3. Changes in left ventricular ejection fraction (LVEF) during ISP and during EX stress

testings.
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Fig. 4. Evaluation of left ventricular regional wall motion abnormalities during ISP and
EX stress testings by phase analysis of blood pool scintigraphic images in a representative

case with left circumflex coronary lesion.
Upper: amplitude map, lower: phase map.
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