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Summary

To investigate the time course of recovery of a failing heart using the left ventricular assist system
(LVAS) and to predict the outcome of weaning from the LVAS, 14 patients with a failing heart were
studied. Among them, 5 had recovered and survived for more than 2 weeks after weaning from the
LVAS (recovered group), while 9 could not be weaned or died within 2 weeks after weaning
(unrecovered group). All patients were gradually weaned from the LVAS with adequate support for
systemic circulation for 3 days. In the recovered group, indices of systolic time intervals (STIs) showed
improvement within a week. However, improvement of STIs was slow reaching a plateau around the
10th day in the unrecovered group. On weaning from the LVAS, aortic systolic pressure and ejection
time were regulated by the patients’ own hearts and were nearly the same between the 2 groups. How-
ever, left atrial pressure was significantly higher in the unrecovered group than in the recovered group.
These hemodynamic features were first present on the 7th day. Therefore, hemodynamic data on the
7th assistant day can be a reliable factor in predicting the possibility of successful weaning from the
LVAS and recovery in patients with a failing heart.
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Table 1. Patient population and clinical features before, during and after left ventricular

assist

Patients Diagnosis Operation Indication  Days Alive Cause of death
Recovered
CM. 73 F AMI, VSR VSR closure ECC depend 6 Alive
K. K. 57 M OMI, PTCA CABG ECC depend 7 60 Unknown
Y.0. 71 F AMI, VSR VSR closure ECC depend 7 Alive
HH 73 M AMI, shock None Shock 12 149 Infection
A.K. 62 F AMI, VSR VSR closure ECC depend 15 35 Cereb. bleeding
Unrecovered
. K. 32 M AAE, Marfan Bentall ECC depend 5 11 Infection
S. 44 M OMI, VT LVtomy, cryo Post-op LOS 6 0 MOF
T.Y. 66 M AMI, OMI CABG ECC depend 7 1 MOF
N.T. 65 M AP, OMI CABG ECC depend 8 7 MOF, infection
KM 69 M AMI, shock None Shock 12 0 Resp. failure
T. F. 36 F MSR, GLA MVR, TAP, LAP  Post-op LOS 14 1 MOF
F. Y. 60 M AM]I, shock CABG ECC depend 14 10 MOF, infection
M.M. 37 F AAE, Marfan Bentall ECC depend 21 3 Cereb. bleeding
S.U. 62 M AMI, PTCR CABG ECC depend 41 LVAS depend

AAE=annulo-aortic ectasia; AMI=acute myocardial infarction; AP=angina pectoris; Alive=days lived after
weaning from LVAS; CABG =coronary aortic bypass graft; Cereb.=cerebral; cryo=cryosurgery; Days=days
of assist; ECC=extracorporeal circulation; GLA =giant left atrium; LAP=Ileft atrial plication; LVtomy=Ileft
ventricular aneurysmectomy; MOF =multiple organ failure; MSR=mitral steno-regurgitation; MVR =mitral
valve replacement; OMI=old myocardial infarction; Post-op LOS=post-operative low cardiac output syndro-
me; Resp.=respiratory; TAP=tricuspid annular plication; VSR =ventricular septal rupture; VT =ventricular

tachycardia.
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Fig. 1. Duration of left ventricular assist and days lived after weaning.
A recovered cases; B: unrecovered cases; C: pediatric cases.
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Fig. 2. Transesophageal echocardiograms of the left ventricle on the 2nd and 5th days of

left ventricular assist by the artificial heart.
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Fig. 3. Hemodynamics just before weaning from the artificial heart in the recovered (left
column) and unrecovered (right column) patients.
Own Pr=aortic systolic pressure developed by own heart; ETc=heart rate corrected ejection time;

LAP =left atrial pressure.

Symbols O, A, @ and X indicate patients who were alive, recovered, unrecovered and unweaned

from the LVAS, respectively.
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Fig. 4. Aortic valve motions according to the assisting condition.
LAP =left atrial pressure; AoP =aortic pressure.
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Fig. 5. Response of the ETc-LAP relationship to
the assisting condition.

By reducing the output of the assist, ETc and
LAP increased concomitantly, though each increment
varied among the patients.

For abbreviations and symbols: see Fig. 3.
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Fig. 6. Daily improvement of systolic time intervals.
Improvement in the recovered patients (left) was more rapid than that in the unrecovered patients
(right). Improvement was not seen after the 10th day of the assist.

ET =ejection time ; PEP =pre-ejection period.
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Fig. 7. Hemodynamics on the 7th day of the assist by the artificial heart in the recovered
(left column) and unrecovered (right column) patients.

For abbreviations and symbols: see Fig. 3.
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Fig. 8. ETc-LAP relationship on the 7th and last days of the assist by the artificial heart.

For abbreviations : see Fig. 3.
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