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CASE REPORT

Experience of appendicular thermal therapy
applied to a patient with a left ventricular assist
device awaiting heart transplantation
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Abstract Thermal therapy for heart failure is recognized to improve clinical symp-
toms. We describe our experience with appendicular thermal therapy applied to a
patient fitted with an extracorporeal left ventricular assist device (LVAD) who was
wait-listed for a heart transplant. A 21-year-old male with end-stage heart failure
due to dilated cardiomyopathy was fitted with a LVAD. His general condition stabi-
lized after LVAD placement and the status of his heart failure has remained at NYHA
class II for the past 13 months. However, his cardiac function did not sufficiently
recover to discontinue LVAD support. We conducted appendicular thermal therapy
using a steam foot bath and heated gloves for 2 weeks. Immediately after thermal
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therapy, his average sublingual temperature increased from 36.3 to 37.0 ◦C and the
grade of mitral regurgitation, as well as LV ejection fraction and endothelial func-
tion improved. Furthermore, levels of oxidative and anti-oxidative stress markers
decreased and increased, respectively, after 2 weeks of therapy. No complications
developed. We conclude that appendicular thermal therapy was safe in this patient
waiting for a heart transplant and who had an extracorporeal LVAD, and that the
procedure might be beneficial for others with end-stage heart failure.
© 2008 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights
reserved.

Introduction

Previous studies have demonstrated the safety and
efficacy of systemic thermal therapy for patients
with chronic heart failure (CHF) [1—5]. A large num-
ber of patients in Japan have been implanted with a
left ventricular assist device (LVAD) because of pro-
longed waits for heart transplants [6]. Although we
wished to apply sauna thermal therapy to patients
with LVAD, we do not have an appropriate sauna
facility. Thus, we attempted to apply appendicu-
lar thermal therapy to a patient with LVAD awaiting
a heart transplant. We describe for the first time
the safety and effectiveness of this strategy for a
patient with end-stage heart failure.

Case report

A 21-year-old man with dilated cardiomyopathy
refractory to maximal medical therapy was admit-
ted to our hospital in April 2006. Regardless of

Fig. 1 Setup of appendicular thermal therapy for patient fitted with extracorporeal left ventricular assist device.
Patient is fully reclined and relaxed.

intensive care with intravenous inotropic agents,
his heart failure rapidly progressed to cardiogenic
shock. He was fitted with an extracorporeal LVAD
(VCT-50; Toyobo Ltd., Osaka, Japan) 1 week after
admission. His general condition stabilized there-
after and the status of heart failure at that time was
NYHA class II. Although this status remained stable
for 6 months, his cardiac function did not suffi-
ciently recover to discontinue LVAD support. He has
remained stable in NYHA class II for 13 months with
the LVAD. The patient provided written informed
consent to enter into a clinical trial of appendicu-
lar thermal therapy for patients with LVAD awaiting
for a heart transplant. The Ethics Committee at
the National Cardiovascular Center approved the
protocol, and the study was conducted in accor-
dance with the Declaration of Helsinki. The study
consisted of clinical examinations before and after
daily thermal therapy for 2 weeks using a steam
bath at 42 ◦C for the lower legs and feet, and
heated gloves at the same temperature for both
arms (Fig. 1). After 15 min of therapy at 42 ◦C,
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