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ABSTRACT

Left ventricular noncompaction cardiomyopathy (LVNC) is
a rare hereditary cardiomyopathy characterized by the forma-
tion of an outer compacted and inner noncompacted layer of
the myocardium. The latter is characterized by prominent tra-
beculations and deep intertrabecular recesses and is functionally
inferior to the compacted myocardium. As there is no specific
treatment for patients with LVINC who develop heart failure, the
management of these patients is limited and many patients prog-
ress to advanced stages of the disease. For LVNC patients with
advanced heart failure, the data regarding the use of mechanical
circulatory support are scarce. We report a case of a 29-year-old
patient with LVNC and advanced refractory heart failure, who
was successfully bridged to heart transplantation using a long-
term continuous-flow left ventricular assist device.

INTRODUCTION

Left ventricular noncompaction cardiomyopathy (LVNC)
is a rare hereditary cardiomyopathy characterized by promi-
nent trabeculations and deep intertrabecular recesses of the
inner portion of the myocardial wall [Ritter 1997]. As there
is no specific treatment for patients with LVNC who develop
heart failure, their management is limited to standard heart
failure medication strategy, that has, however, not been
verified in this patient population [Ritter 1997]. For LVNC
patients with advanced heart failure, the data regarding the
use of mechanical circulatory support are scarce. We report
a case of a 29-year-old patient with LVNC and advanced
refractory heart failure who was successfully bridged to heart
transplantation using a long-term continuous-flow left ven-
tricular assist device.

CASE REPORT

A 29-year old previously healthy male was admitted to
our hospital due to progressive dyspnea that first appeared 2
weeks prior to admission. Upon admission, he was in NYHA
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functional class IIIB. His past medical history was unremark-
able and he had no history of alcohol or drug abuse and no
family history of heart disease.

ECG displayed sinus tachycardia and left ventricular
hypertrophy. The patient’s kidney, liver, and thyroid function
tests were normal. His NT-proBNP was elevated (1748 ng/L)
and serologic tests for myocarditis were negative. Echocar-
diography showed a severely dilated left ventricle (end-dia-
stolic diameter 7.5 cm) with severely reduced left ventricu-
lar ejection fraction (15-20%). The apical portion of the left
ventricle was excessively trabeculated, with Doppler signals
of blood flow in the recesses. The ratio between compacted
and non-compacted myocardium was 2.9:1, which was sug-
gestive (but not diagnostic) for LVNC. Due to metal foreign
bodies resulting from a previous work-related injury, cMRI
could not be performed. On cardiac catheterization, ischemic
heart disease was excluded and moderate postcapillary pul-
monary hypertension was observed.

On admission the patient was put on inotropic support,
which resulted in improvement in patient status and end-
organ function. However, several attempts to wean inotro-
pic support failed, and we listed the patient for heart trans-
plantation. Within 3 weeks thereafter, no heart offers were
received and the patient’s condition was slowly deteriorat-
ing. Therefore, after careful evaluation of right ventricular
function, it was decided to bridge the patient to heart trans-
plantation with a Heartmate II left ventricular assist device
(LVAD). The surgery, despite being technically challenging,
went without significant complications and postoperative
course was unremarkable. Due to transient right ventricular
failure on second postoperative day after LVAD implanta-
tion, sildenafil was introduced and no further deterioration
of right ventricular function was observed. The patient was
discharged home 4 weeks after surgery in NYHA functional
class II. No suction phenomena, ventricular arrhythmias, or
thromboembolic complications were observed during hospi-
talization or at follow-up. Four months after LVAD implan-
tation the patient underwent successful heart transplantation.

LVNC is a rare congenital heart disease with an estimated
prevalence of 0.02%, which occurs due to the arrest of the
myocardial compaction process in the embryonic period
[Ritter 1997]. As a result, two distinct myocardial layers
(outer compacted and inner noncompacted) are formed. The
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Left: a macroscopic image of the explanted heart with an LVAD in place. Right: detailed image of in-flow cannula. No thrombi, pannus, or trabecular obstruction
was observed upon inspection of the cannulation site.

noncompacted layer is characterized by prominent myocar-
dial trabeculations and deep intertrabecular recesses [Ritter
1997] and it typically affects the apical and lateral wall por-
tions of the left ventricle. Although the exact pathophysi-
ologic mechanisms of heart failure in the LVINC population
are still poorly understood, they are thought to be associated
with dysfunction of microcirculation leading to chronic sub-
endocardial ischemia [Ritter 1997].

Clinical manifestations of LVNC may vary significantly
and are non-specific. Congestive heart failure, arrhythmias,
sudden cardiac death, or systemic thromboembolisms have all
been described in this patient population [Ichida 1999]. The
diagnosis of LVNC is most commonly made by echocardiog-
raphy and/or cardiac magnetic resonance (cMRI) [Paterick
2012]. Although Jenni criteria are most often used, no gen-
erally accepted criteria currently exist for the diagnosis of
LVNC [Jenni 2001]. There is no specific treatment of LVNC.
Although not validated in any larger trials, medical manage-
ment of patients with LVINC and heart failure consists largely
of general heart failure medications. However, the long-term
effects of medical therapy in this patient cohort are unknown
[Paterick 2012]. In addition, this patient population carries
an increased risk of thrombi formation in the ventricular
recesses and thus requires anticoagulation therapy. In LVNC
patients with advanced refractory heart failure, heart trans-
plantation has been considered the only treatment of choice
[ESC Guidelines 2012].

LVAD support has been established as a standard treat-
ment for bridging patients with refractory heart failure to
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heart transplantation [Slaughter 2009]. Of note, this data are
limited to patients with ischemic and non-ischemic dilated
cardiomyopathy, with no published data so far referring to
LVAD support in patients with LVNC.

In LVNC patients, LVAD implantation and management
appears to be more challenging due to the specific composi-
tion of the left ventricular wall, which may be associated with
more difficult LVAD implantation and higher thrombotic
risk. In our patient, left ventricular cannulation was done in
a classical manner. The left ventricular cavity was inspected
for possible thrombi and several were found between tra-
beculae and carefully removed. Additionally, the inspection
of the non-compacted wall surrounding the cannulation site
with the resection of the adjacent trabeculae was performed
to avoid the obstruction of the inflow cannula (Figure). The
positioning of the inflow cannula proved more difficult than
usual due to the thinner outer compacted layer of the left ven-
tricular wall. Additional Teflon strips had to be used around
the cannula to reinforce the adjacent left ventricular wall and
to ensure adequate hemostasis.

Once the LVAD is in place, weaning from the extracorpo-
real circulation also has to be done slowly to avoid right ven-
tricular failure. In a significant percentage of LVNC patients,
the myocardium of the right ventricle also shows signs of
non-compaction and is therefore considered to be more vul-
nerable to pressure or volume overload. In our patient, silde-
nafil had to be used to ensure adequate unloading of the dis-
eased right ventricle. Once ambulatory, the management of
our patient proved to be the same as for other LVAD patients.
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"To our knowledge this is one of the first reports of a LVNC
patient with refractory heart failure being treated with an
LVAD as a bridge to transplantation. This case demonstrated
that in this potentially more challenging patient population,
LVADs may also represent a safe and effective treatment
alternative. Larger studies are certainly warranted to further
explore the effectiveness and strategies of long-term mechan-
ical circulatory support in LVNC patients with refractory
heart failure.
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