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Summary

We evaluated the limits of recovery of decompensated hearts experimentally and clinically and
studied the problems of applying a left ventricular assist device (LVAD).

In the chronic experiments, 16 adult goats were studied as follows: Group I consisted of seven
with left ventricular infarction in a 70 ~809, area of the free wall induced by the multiple-ligation meth-
od; Group II, three with infarcted areas larger than 809, of the free wall; Group III, three with a 30
min anoxic arrest, and Group IV, a 45-min anoxic arrest. An LVAD was applied in all goats, and a
right ventricular assist device was applied simultaneously for two goats in Group IV.

Clinically, 21 patients receiving treatment with an LVAD from December 1982 to September
1988 in our center were examined.

No goat in Groups II and IV could be weaned from the LVAD. Thus, the severity of artificial
heart failure in Groups I and III was considered to be the limit for accomplishing restoration. In
successfully-weaned cases, both in experimental and clinical settings, periods of LVAD therapy with
or without IABP were less than two weeks, which was thought to be the upper time limits for LVAD
application.

All but one successfully-weaned patients were alive in the experiment, while clinically many
patients died of multiple organ failures regardless of the results of the LVAD assistance. Analysis
of data suggested that the difference was caused by the durations of the LVAD applications and
weanings, the degree of right ventricular failure, the doses of catecholamine used, and the systemic
care afforded, especially during tracheal intubation.
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Table 1. Animal experimental models

Group 1 (n=7): Infarcted model (70~80% area of
left ventricular free wall)

Group 2 (n=3): Infarcted model (over 80% area
of left ventricular free wall)

Group 3 (n=3): Normothermic anoxic arrest
model (30 min)

Group 4 (n=3): Normothermic anoxic arrest
model (45 min)
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Table 2. Criteria for application of left ventric-
ular assist device (LVAD)

Cardiac index (adult) <2.0 !//min/m?

(infant) <2.3 l/min/m?
Systolic aortic pressure <80~90 mmHg
Mean left atrial pressure >18 mmHg
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Table 3. Number of LVAD weaning cases

Experimental
Group 1 (70~80% infarction) 7/7
Group 2 (over 80%) 0/3
Group 3 (30 min anoxia) 2/3
Group 4 (45 min anoxia) 0/3
Clinical 13/21

For abbreviation : see Table 2.
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Fig. 1. Duration of LVAD assistance in the experimental and clinically weaned cases.

Abbreviations : see Table 2.

Table 4. Duration of IABP assistance after LVAD weaning

Duration of LVAD

Duration of IABP

IABP weaned Total duration

Case assist (days) assist (days) or not of assist (days)
1 14 No 15
2 15 Yes 20
3 3 — — 3
4 7 11 No 18
5* 7 5 Yes 12
6 14 1 No 25
7* 6 — — 6
8 21 3 No 24
9 8 7 No 15

10 7 — — 7
11 5 11 No 16
12%* 7 4 Yes 11

*=alive ; JABP =intra-aortic balloon pumping.
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Table 5. Causes of death in the LVAD weaned

cases
Cause Number of deaths
Multiple organ failures 4

Cerebral bleeding
Pulmonary embolism

Infection

— e s W

Sepsis (experimental case)

Table 6. Assist durations and the causes of
death in the LVAD unweaned cases

Cause of death (No.) Duration
Experimental
Group 2 Ventricular fibrillation (3) 5,8,15 hrs
Group 3 Resp. failure (1) 7 days
Group 4 Resp. failure (2) 3,3 days
Sacrifice (1) 26 days
Clinical
Resp. failure (3) 1,3 hrs
12 days

Peripheral circulatory
insufficiency (1) 4 hrs

Left ventricular bleeding (1) 22 hrs
Right ventricular failure (1) 2 days
Multiple organ failures (1) 6 days

Cerebral infarction (1) 41 days
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