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Summary

The purpose of the present study was to review the results obtained in patients with a ventricular
assist devices (VAD) in our hospital, and to discuss various problems concerning a VAD use, such
as indications, right ventricular failure, and evaluation of cardiac function. Fourteen VADs were
applied to 11 patients for left ventricular assist, including two for right ventricular assist and for
one as biventricular assist with a VAD in the left and a biopump in the right. The clinical diagnoses
of the patients were as follows : 10 ischemic heart disease, two valvular disease, one acute aortic dis-
section, and one corrected transposition of the great arteries. VADs were indicated in 11 patients
because of difficulty in weaning from cardiopulmonary bypass (CPB), and in three patients because
of cardiogenic shock after discontinuing CPB.

Among the 14 patients, 11 had an effective VAD, six were successfully weaned from a VAD,
and two survived. The VAD was ineffective due to uncontrollable bleeding and improper indica-
tions for the device, as in applying a one-sided heart assist when a biventricular assist was nec-
essary. In spite of an effective VAD, five patients could not be weaned from VAD because of
brain damage, sepsis, and hypoxia. After removing a VAD, four patients died; one due to media-
stinitis, two due to respiratory failure, and one due to low output syndrome. All the four patients
had renal failure followed by multi-organ failure finally, because of prolonged CPB time. The CPB
time was shorter among the long survivors than in others.
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Cardiac function during assist and the weaning probability from a VAD were evaluated not only
by the so-called on-off test, but also by transesophageal Doppler echocardiopraphy. Ventricular
wall motion and pulmonary venous flow pattern were analyzed by transesophageal Doppler echo-
cardiography. The pattern of monophasic forward flow in the pulmonary vein was associated with
reduced wall motion during deteriorated cardiac function, while the flow pattern became biphasic as
cardiac function recovered.

From these results, we concluded as follows :

1. Early decisions as to whether VAD is indicated are important.

2. A right VAD should be considered in cases with biventricular failure, during left ventricular
assist, if right atrial pressures elevated more than 18 mmHg constantly.

3. The evaluation of cardiac function by transesophageal Doppler echocardiopraphy is useful

for making decisions as to wean patients from a VAD.
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Table 1. Clinical characteristics ot patients with a ventricular assist devices (VAD)
ACC CPB . Type
Cases {\gse) Sex Diagnosis Surgery E::er- time time c‘?:\fxl:: of Driver
¥ gency (min) (min) pump
1 70 F OMI CABG No 108 459 RVAD P-D Thoratec
TABP
52 M MSR, AR, TR MVR, AVR, TAP No 230 597 LVAD P-D Thoratec
3 28 F DAA (1) Bentall’'s operation  Yes 180 460 LVAD Tomasu Thoratec
4 69 M OMI CABG, Aneu- No 36 215 RVAD Tomasu Thoratec
) LV aneurysm rysmectomy IABP
5 67 M AMI CABG Yes 114 191 LVAD Tomasu Thoratec
6 69 F AMI CABG Yes 136 417 LVAD Tomasu Thoratec
7 62 M AMI CABG Yes 54 285 LVAD P-D Thoratec
8 43 M AMI CABG Yes 72 431 LVAD Tomasu SMEC
9 66 F OMI CABG No 79 640 BVAD Toyobo VCT-100*
Biopump
10 65 M AM] Ar CABG Yes 87 283 LVAD Toyobo VCT-100
IABP
1 58 M AMI CABG, Aneu- Yes 80 262 LVAD Toyobo VCT-100
LV aneurysm rysmectomy IABP
12 54 M MSR, AR MVR, AVR No 142 195 LVAD Toyobo VCT-100
13 14 M C-TGA, PS, Radical repair No 126 181 LVAD Toyobo VCT-100
VSD
14 63 M AMI Patch closure Yes 65 246 LVAD Tomasu Thoratec
LV rupture
* by Toyobo Co.
ACC=aortic cross clamp; CPB=cardiopulmonary bypass; OMI=old myocardial infarction; MSR =mitral

stenosis and regurgitation; AR=aortic regurgitation ;

aneurysm; AMI=acute myocardial infarction ;
arteries; PS=pulmonary stenosis ;
MVR=nmitral valve replacement;
right ventricular assist device;

IABP =intra-aortic balloon pumping;
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EZ3pTHY, RVAD 0 zhi3EETH-1-
(Table 2). 5 10,11,13 o 3 iz, LVAD Eg@)
P O—RHICOERFEH & LU TLETREICR Y
FEAH &R, &5ICHERF 10, 11 T KBRS
=RV SR LA L. hoERIZ &R
ZHL, BEEV— toLERERBIC TR S
To. WUEEFANZFAIE UCER Lo 228, &
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150~200 FHicffo & 5 I FH L 7=.

TR=tricuspid regurgitation ;
LV =left ventricle;

VSD =ventricular septal defect;
AVR=aortic valve replacement ;
LVAD=left ventricular assist device;
P-D =Pierce-Donachy.

DAA =dissecting aortic
C-TGA=corrected transposition of great
CABG =coronary artery bypass grafting ;
TAP=tricuspid annuloplasty; RVAD=
BVAD =biventricular assist device;
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Table 2. Results using ventricular assist

Case Can:iltx;:tlon (I))fu‘rlz:;lg; Efficacy* Weaning Survival Complications and remarks

1 RA-PA 9 hrs No No No Died on pump, biventricular failure

2 LAA-AO 4.5 days Yes Yes No Died of mediastinitis; renal failure
31 days later

3 LV-AO 12 days Yes Yes No Died of bronchial hemorrhage 8 days
later

4 RA-PA 4 days Yes Yes Yes Renal failure; alive 42 months after
surgery

5 LA-AO 14 days Yes No No Died on pump; brain death

LA-AO 2 days No No No Died on pump; right heart failure

7 LA-AO 5 hrs No No No Died on pump; bleeding and right
heart failure

8 LA-AO 10 days Yes No No Died on pump; brain damage

9 LA-AO 3 days Yes No No Died on pump; sepsis; hypoxia

RA-PA

10 LV-AO 10 days Yes Yes No Died of respiratory failure 8 days
later

11 LA-AO 10 days Yes No No Died on pump ; sepsis, brain damage

12 LV-AO 8 days Yes Yes Yes No complication, alive 17 months
after surgery

13 LA-AO 12 days Yes Yes No Died of LOS; renal failure 3 days
later

14 LA-AO 7 days Yes No No Died on pump; bronchial hemor-

rhage, hypoxia

* mean aortic pressure =70 mmHg, and cardiac index =2.2//min/m?
RA=right atrium; PA=pulmonary artery; LAA=left atrial appendage; AO=aorta; LA=left atrium;

LOS=low output syndrome.
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Table 3. Summary of results of 12 patients with an LVAD and 2 patients with an RVAD

LVAD (n=12) RVAD (n=2)
Age 14~69y; mean 53y 69~70y
No. of emergency 8 patients 0
Aortic cross clamp time 65~230 min ; mean 114452 min 36 ~108 min
Total CPB time 181~640 min ; mean 3494158 min 215~459 min
Duration of support 5h~14 days; mean 7.7+4.4 days 9h~4 days
Effective in stable hemodynamics 10 patients 1 patient
Improvement in ventricular function 7 patients 1 patient
Weaned from devices 5 patients 1 patient
Survivor 1 patient 1 patient

LVAD=left ventricular assist device; RVAD =right ventricular assist device ; CPB=-cardiopulmonary bypass.

Table 4. Complications in 14 patients with a

VAD

Complications P?g‘::)t s Z/gt:lf
Renal failure 9 64.2
Bleeding 5 35.7
Tamponade 4 28.6
Brain damage 4 28.6
Infection, sepsis 4 28.6
Respiratory failure 4 28.6
Biventricular failure 3 21.4
Thromboembolism 1 7.1
Air embolism 1 7.1
DIC 1 71

VAD =ventricular assist device; DIC=dissemi-
nated intravascular coagulopathy.
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pre op. (AMI, pericardial effusion)
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Fig. 1. Left ventricular wall motion imaged by transesophageal echocardiography before
surgery and during left ventricular assist after surgery (Case 14).
AMI=acute myocardial infarction ; POD =postoperative day.
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Fig. 2. Pulmonary venous flow during an LVAD (Case 14).

The pulmonary venous flow pattern on the 1st POD was made when LVAD was “on ? and
those on the 3rd and the 5th PODs were made when LVAD was “off””. On the 3rd POD,
pulmonary venous flow pattern shows monophasic forward flow and small backward flow. On the
5th POD, the pulmonary venous flow becomes biphasic.

LVAD =left ventricular assist device ; POD =postoperative day.
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Fig. 3. Pulmonary venous flow patterns during use of an LVAD and after removing an
LVAD (Case 10).

Pulmonary venous flow is monophasic on the 1st POD, whereas it becomes biphasic on the 8th
POD, although small amounts of backward flow were observed on both days. On the 17th POD,
forward flow increases resulting in incomplete biphasic pattern without backward flow.

LVAD =left ventricular assist device; POD =postoperative day.
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