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Summary

The purpose of this study was to determine the incidence of left ventricular (LV) thrombosis
and systemic embolism in 14 patients with LV assist systems. Echocardiography was used to detect LV
wall motion abnormalities, intracavitary smoke-like echoes and thrombosis, and the effect of anti-
coagulant therapy was serially examined. During full assist of the circulation, the aortic valve did not
open in any patient. Smoke-like echoes were observed in 9 patients (64%) and thrombi in 8 (57%).
The thrombus developed within the first 3 assist days. Systemic anticoagulant therapy decreased the
thrombus size in only 3 patients, but there was a possibility of intracranial or mediastinal bleeding in
other 3 patients. Systemic embolism was noted in 7 of 11 autopsy patients (64%). The characteristic
finding was that there were multiple embolized organs, such as the brain, kidneys, spleen and liver,
in all patients. Development of a thrombus is a serious complication in all patients with LV assist sys-
tems. However, the problem does not lie in the assist system but in the left ventricle of the patient’s
own heart. It is also noteworthy that systemic anticoagulation is not effective for an LV thrombus. A
new method of assisting the failing heart, or a new anticoagulant delivery technique for the LV cavity
to prevent LV thrombus development is needed.
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Table 1. Patients’ profiles

No. Patient  Age (yrs) Sex Diagnosis Assist  Removal Cause of death
1 T.F. 56 F Post MVR, LOS 14 1 MOF
2 A. K. 62 F Post op VSR, AMI 15 35 Cerebral bleeding
3 T.Y. 67 M Post CABG 7 11 MOF
4 Y.O. 72 F Post op VSR, AMI 7 Alive
5 F.Y. 60 M Post CAGB, AMI 14 10 MOF
6 K. M. 69 M AMI shock 12 0 Respiratory failure
7 T. M. 73 F Post op VSR, AMI 6 Alive
8 S.T. 44 M Post ANRMtomy 6 0 MOF, medi bleed
9 H.H. 73 M AMI shock 12 149 Infection
10 K. K. 57 M Post CABG 7 Alive
11 S. U. 64 M Post CABG, AMI 41 0 Depend
12 M. M. 37 F Post Bentall, Marfan 21 3 Cerebral bleeding
13 N.T. 65 M Post CABG 8 7 MOF
14 I.K. 33 M Post Bentall, Marfan 5 11 Infection

Assist=duration (days) of left ventricular assist; Removal=days alive after removal of assist device; MVR=
mitral valve replacement ; LOS =low output syndrome ; VSR =ventricular septal rupture ; AMI=acute myocardial
infarction; CABG =coronary aortic bypass graft; ANRMtomy=Ileft ventricular aneurysmectomy; MOF =mul-
tiple organ failure; medi bleed =mediastinal bleeding.
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Fig. 1. Smoke-like echo (left panel) and apical thrombus (indicated by arrows in right panel)

in the left ventricular cavity (Case 9).

Both were recorded by transesophageal echocardiography. Systemic arterial pressure tracing and
electrocardiogram were recorded simultaneously. The mitral valve opened every other beat accom-
panied by 2: 1 assist.

Table 2. Echocardiographic and autopsy findings of patients with left ventricular throm-
bus and systemic embolism

No. Smoke Thr(echo) Thr(aut) Embol Brain Kidney  Spleen Others

1 24 - + + - + - + + —

2 ? - — - Bleeding — — -

3 e — - + - — - Liver

4 — — p.<

5 — + + + - + + Adren

6 - - - - - + - -

7 = o X

8 24 - — = - = - — — -

9 24 - — + - — + + + + = .
10 . 2+ =+ x
11 2+ 24+ >+ + + + + + Intestine
12 2+ - - - + - - -

13 ? + + + + + + Intestine
14 24 - - — — — — =

Smoke =smoke-like echoes in the left ventricular cavity; Thr=thrombus; aut=autopsy; x=not examined;

Embol =systemic embolism; Adren=adrenal gland.
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Fig. 2. Number of patients (Pt) with left ven-
tricular thrombus (T) grouped by the duration
of left ventricular assist.

The longer the duration of assist, the higher the
incidence of left ventricular thrombus.
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Systemic
Embolism

Thrombus

Fig. 3. Scheme of the turnover of blood during left ventricular assist and after removal

of its system (LVAS).

During assist, blood in the left atrium is bypassed into the LVAS and ejected into the aorta. The
blood in the left ventricle is not refreshed, and is stagnant. Smoke-like echo is developed and
thrombus is formed. After removal of the LVAS, the blood flows into the left atrium and washes out

the thrombus, inducing systemic embolism.
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