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Summary

The usefulness of multigated cardiac blood pool imaging in evaluating left ventricular function and
ventricular activation was studied in patients with cardiac arrhythmias. Subjects consisted of 12 patients
with the Wolff-Parkinson-White (WPW) syndrome; 20 with ventricular premature contractions (VPC);
21 with various modes of artificial pacemakers; and two normal controls.

1. Phase analysis was useful in localizing the bypass tract in patients with the WPW syndrome.
In four patients with the WPW syndrome and five with VVI pacing, the phase difference between the
posterolateral wall of the left ventricle (LV) and the right ventricular apex correlated significantly with
the activation time difference between these two regions as assessed by endocardial electrograms (r=
0.94, p<0.001).

2. Images of VPC were obtained using the bad beat rejection program in an ADAC computer
system. The origin of VPCs evaluated by phase image coincided with results of standard 12-lead electro-
grams. It was in the right ventricle in four patients, the LV in one, and probably in the interventricular
septum in one.

3. The LV ejection fraction (LVEF) decreased significantly (p<0.001) after the injection of lido-
caine (—3.79,) or disopyramide (—6.29%,). The percent reduction in LVEF was significantly greater with
disopyramide than with lidocaine (—15.1 vs —11.29%,). The plasma concentration of disopyramide was
higher in four patients with organic heart diseases than in 11 without. There was a significant correla-
tion between the percent reduction in LVEF and the disopyramide plasma concentrations (r=—0.62,
p<0.001).

4. 'The influence of the pacing mode and exercise on LV function was studied in 21 patients with
artificial pacemakers. In the VDD and DDD modes, end-diastolic volume (EDV) and cardiac output
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(CO) decreased after converting to VVI mode. CO increased markedly to approximately 2509, of the
control value in the VDD and DDD, and moderately in the VVI and AAI modes during ergometer
exercise.

In conclusion, multigated cardiac pool imaging is considered useful in diagnosing and managing

patients with cardiac arrhythmias.
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Table 1. Site of ventricular insertion of the
bypass tract assessed with phase
images

LV RV  Undeter-
12-lead ECG mined
(n=6) (n=4) (n=2)

Type A (n=4) 4 0 0
Type B (n=4) 0 4 0
Intermediate Type (n=3) 2 0 1
Type C (n=1) 0 0 1

Abbreviations: LV =left ventricle; RV =right ven-
tricle.
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Fig. 1. Correlation of phase difference with
activation time difference between the LV pos-
terior and the RV anterior regions in patients
with the WPW syndrome or unifocal ventricular
premature contractions.

The phase difference between the LV posterior and
RV anterior regions correlate significantly with the
time difference between the left posterior and the
right anterior ventricular activation estimated with
endocardial or esophageal electrograms.
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Fig. 2. The phase images of a 52-year-old woman with the WPW syndrome.

A left posterior bypass is strongly suggested in phase images of LAO and left lateral projections
(upper panel). The phase difference and the activation time difference between the LV posterior and
the RV anterior regions are 51 and 75 msec, respectively. Note that the site of the earliest phase, which
suggests the site of ventricular insertion of the bypass tract, disappear after oral administration of
200 mg of disopyramide phosphate (lower panel).
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Table 2. Phase analysis and electrocardiograms in ventricular premature contractions

Phase images

Standard 12-lead electrocardiograms

Case Areas of Areas of QRS QRS configuration
No. earliest phase latest phase morphology in 11, III & aVF

1 RV apex LV posterolateral LBBB pattern S

2 RV outflow LV posterolateral LBBB pattern R

3 RV outflow LV posterolateral LBBB pattern : R

4 LYV lateral RV outflow RBBB pattern 1S

5 LV apical septum RV inflow RBBB pattern QS (or rS)

6 IVS upper portion? LV & RV apex unclassified R

Abbreviations: RV =right ventricle; LV=Ileft ventricle;

branch block; RBBB =right bundle branch block.

IVS =interventricular septum; LBBB=left bundle
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Fig. 3. Localization of the origin of VPC by phase images.

These figures show the phase images of ventricular premature (left) and sinus contraction (right) in
patients with a QRS morphology simulating CLBBB (upper panel) or CRBBB (lower panel) in standard
12-lead electrocardiograms. The origin of VPC (arrows) is considered to be the right ventricular
apex in the patients with CLBBB pattern, and the left ventricular posterolateral wall in the patients

with CRBBB pattern.
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Fig. 4. Changes in LV ejection fraction with administration of lidocaine or disopyramide

phosphate.

This figure shows LV ejection fraction (LVEF) before and after administration of lidocaine (left
panel) or disopyramide phosphate (right panel) in patients with (solid dots) and without organic heart
diseases (open dots). LVEF significantly decreases five min after intravenous injection of these antiar-

rhythmic agents.
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Fig. 5. Influence on LV ejection fraction and plasma concentration of intravenous in-

Time after disopyramide injection

jection of disopyramide phosphate.

Percent changes in the LV ejection fraction (LVEF) after i.v. injection of disopyramide phosphate
are shown in the upper panel. Percent reduction of LVEF is greater in patients with organic heart
diseases than in those without after i.v. injection. Plasma levels of disopyramide phosphate tend to be
higher in patients with organic heart diseases than in those without, immediately after i.v. administra-

tion.
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Fig. 6. Changes in LV function with conversion of pacing mode to the VVI in patients with
VDD or DDD pacing.

EDYV and CO tend to decrease after changing the pacing mode to the VVI mode.

Abbreviations: EF =ejection fraction; EDV =end-diastolic volume; CO =cardiac output.
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Fig. 7. Changes in the LV function with supine bicycle ergometer exercise in patients
with various modes of artificial pacing.

This figure shows the response of left ventricular ejection fraction (EF), end-diastolic volume (EDV)
and cardiac output (CO) to exercise estimated with multigated cardiac pool imaging. The cardiac
outputs markedly increase to approximately 250%, of the control value during maximal exercise in
two patients with VDD or DDD pacing.
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