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CASE REPORT

Therapeutic hypothermia after global cerebral ischemia due to left 
ventricular assist device malfunction

Shunsuke Saito1 · Koichi Toda2 · Shigeru Miyagawa2 · Yasushi Yoshikawa2 · Hiroki Hata2 · Daisuke Yoshioka2 · 
Satoshi Kainuma2 · Shohei Yoshida2 · Yoshiki Sawa2

Received: 11 November 2018 / Accepted: 20 February 2019 / Published online: 2 March 2019 
© The Japanese Society for Artificial Organs 2019

Abstract
Herein we report the case of a patient who suffered from global cerebral ischemia due to pump stoppage of Jarvik2000 Left 
ventricular assist device (LVAD) for unknown reason and fatal ventricular arrhythmia at home. Cardiopulmonary resuscitation 
was started by paramedics 6–7 min after the patient fell down. The patient was transferred to our hospital after the restoration 
of the LVAD function by exchanging external cables. Mild therapeutic hypothermia was induced and body temperature was 
kept at 33 °C for 24 h. After rewarming, the patient recovered his consciousness without any neurological deficit.
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Introduction

From successful use of left ventricular assist device (LVAD) 
as a bridge to transplantation, its permanent use has also 
become realistic. However, it is known that the frequency 
of life-threatening complications increases with the pro-
longed duration of support [1], and once a critical compli-
cation occurs outside the hospital, it is very hard to save the 
patient’s life.

We report the case of a patient with LVAD support who 
experienced global cerebral ischemia due to fatal device 
malfunction, whose brain function was fully recovered by 
therapeutic hypothermia.

Case

A 39-year-old male patient with dilated cardiomyopa-
thy underwent implantation of Jarvik 2000 LVAD (Jarvik 
Heart, Inc., New York, N.Y., USA) at our institution and 
was discharged home after he safely passed the 3-min-LVAD 
off test. His life with LVAD was uneventful except for one 
admission due to ventricular fibrillation. He had almost no 
symptom with ventricular fibrillation under LVAD sup-
port. The arrhythmia was controlled medically and he was 
discharged home again. Four hundred and one days after 
implantation, he suddenly lost consciousness and fell down 
at home. Paramedics arrived 6–7 min later and found that the 
patient was asystole on the electrocardiogram. Cardiopulmo-
nary resuscitation was begun immediately, and the cardiac 
rhythm shifted to ventricular fibrillation. Defibrillation was 
carried out but the cardiac rhythm did not recover. His wife, 
taking contact with a medical staff by phone, found that the 
light of the flow indicator lamp of the Jarvik2000 was invis-
ible. After she exchanged connector cables between the con-
troller and the battery following the directions of the staff, 
the light became visible. Defibrillation was carried out again 
and the patient returned to sinus rhythm. The LVAD was 
running properly when he arrived at the emergency room of 
our hospital, but he was deeply comatose with a decerebrate 
posture. Computed tomography (CT) of the brain revealed 
no cerebral bleeding or infarction (Fig. 1). Therapeutic 
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hypothermia was induced using ice water nasogastric lav-
age and body surface cooling. The body temperature was 
controlled at 33 ± 1 °C for 24 h. After rewarming, sedatives 
were stopped and he recovered his consciousness without 
any neurological deficit. Follow up brain CT revealed no 
organic brain damage. The LVAD controller, batteries, and 
all the external cables were sent to the manufacturer (Jarvik 
Heart, Inc) and underwent investigation. Only a partial dam-
age of the Y-cable, which connects the controller and the 
batteries, was found, and it did not fully explain the cause 
of the event. The patient underwent successful heart trans-
plantation 453 days after the event.

Discussion

The use of mild therapeutic hypothermia after cardiac arrest 
was first described in the 1950s, but was soon abandoned 
without being formally tested [2, 3]. However, over the last 
decade, many animal and clinical trials have revealed the 
pathophysiology of cerebral ischemia and mechanisms and 
effects of therapeutic hypothermia [3]. In November 2005, 
the Advanced Life Support Task Force of the International 
Liaison Committee on Resuscitation recommended thera-
peutic hypothermia in unconscious adult patients with spon-
taneous circulation after out-of-hospital cardiac arrest [4]. 
As cerebral injury occurs after any condition in which there 
is inadequate blood flow to the brain for more than 5 min, it 
is believed that hypothermia should be induced as early as 
possible. A randomized multicenter study in Europe revealed 
55% of patients with out-of-hospital cardiac arrest patients 
were benefited from therapeutic hypothermia [3]. This thera-
peutic option is often successfully used in combination with 
extracorporeal life support [5, 6], and the decrease in blood 
temperature is not likely to affect the driving condition of the 

rotary blood pump. However, the use of therapeutic hypo-
thermia in patients with implantable LVAD have not been 
well documented in previous literatures.

The Jarvik 2000 is an axial continuous-flow LVAD fea-
turing a miniaturized intrarventricular pump. Long-term 
device durability is expected because the rotor is the only 
moving part and the bearings are the only parts subject to 
failure due to wear. In the report of 102 patients of Jarvik 
2000 between April 2000 and December 2004 [7], there 
were 3 device failures due to external components resulted 
in patients’ death. One was corrosion of power connector 
with subsequent damage of power plug with clamp and 
the other 2 were external abdominal power cable break. 
There were also 6 other breaks of external power cable that 
resulted in no negative consequences. In another report of 
Japanese multicenter registry data that includes 83 patients 
[8], 2 external component failure leading to patients’ death 
were reported.

One of the major causes for consciousness loss in LVAD 
patients is cerebrovascular events. In case of cerebrovas-
cular events, interventions such as thrombolytic therapy or 
decompressive craniectomy are required as soon as possible. 
However, the brain CT scan revealed no cerebral infarction 
or bleeding in the present case.

Although details of the event that occurred to our patient 
are not certain, it is clear that his heart was arrest and the 
LVAD was not correctly working when the paramedics 
arrived at his home. Two possible scenarios could be specu-
lated: one is that critical arrhythmia caused temporary faint-
ness and the impact of the fall caused LVAD malfunction, 
and the other is that LVAD malfunction occurred primarily 
for some reason and the arrhythmia occurred secondary. 
Either way, concurrence of the two adverse events, LVAD 
malfunction and arrhythmia, resulted in global cerebral 
ischemia. If the two events had not occurred at once, global 

Fig. 1   Although the patient was deeply comatose with a decerebrate posture on arrival at the emergency room, computed tomography of the 
brain revealed no sign of brain damage
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ischemia was unlikely to occur because he had tolerated 
both 3-min-LVAD off test and ventricular fibrillation under 
LVAD support.

In addition to the therapeutic hypothermia, there were 
several factors contributed to saving the patient’s life and 
neurological function: constant presence of a family mem-
ber, 24-h available hotline with technical support, presence 
of well-trained caregiver, the wife in this case, who could 
exchange the LVAD cables properly, and appropriate cardio-
pulmonary resuscitation by the paramedics.

In conclusion, we reported a patient who experienced 
global cerebral ischemia due to arrhythmia and LVAD mal-
function. Therapeutic hypothermia successfully protected 
his brain from organic damage.
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