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ABSTRACT

Left ventricular noncompaction, or noncompaction cardiomyopathy, is a rare congenital cardiomy-
opathy caused by the failure of the myocardial compaction. It has distinct morphological charac-
teristics in the ventricular cavity and main cclinical manifestations are heart failure, arrhythmia, and
thromboembolic complications. This paper reports on a patient who was admitted to the hospi-
tal with a diagnosis of acute myocardial infarction and severe left ventricular systolic dysfunction.
During the patient's assessment and investigation, left ventricular noncompaction cardiomyopa-
thy was diagnosed. In this literature review, we discuss the diagnostic criteria and the treatment of

these patients.
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INTRODUCTION

Noncompaction cardiomyopathy (NCC) is a rare dis-
order of myocardial morphogenesis that is charac-
terized by excessive ventricular trabeculations and
deep intratrabecular recesses. It has been catego-
rized as “unclassified cardiomyopathy” by the Euro-
pean Society of Cardiology!. Previously, diagnosis of
non-compaction cardiomyopathy was mainly based
on 2D echocardiography, but many other methods
(e.g., magnetic resonance imaging (MRI), computer-
ized tomography) are currently being used for diagno-
sis confirmation. This disease may exist with or with-
out other morphogenic or functional cardiac abnor-
malities. Here, we describe a case of NCC associated
with complex coronary artery disease.

CASE REPORT

A male patient, 51-year-old, was admitted to the hos-
pital because of shortness of breath during exertion.
One month before admission, the patient began to
experience difficulty in breathing after walking about
100 meters or climbing about 2 floors, as well as
paroxysmal nocturnal dyspnoea. Additionally, the
patient had no cough, fever, or chest pain. His early
history has not recorded any cardiovascular disease,
but has recorded hepatitis B and a history of smok-
ing more than 20 packs per year. Clinical exami-
nation recorded mild dyspnea in the patient while
lying down; heart rate was 90 bpm, blood pressure
was 90/60 mmHg, and there were crackle rales at the

base of two lungs. The electrocardiogram showed
an incomplete left bundle branch block, negative T
wave in V2 to V6, DI, and VL, suggesting myocar-
dial ischemia (Figure 1). The electrocardiographic
holter detected a short ventricular tachycardia. The
echocardiography recorded dilatation of the left side
of the heart (left ventricular end-diastolic diameter
of 72 mm, left atrium diameter of 45 mm), akinesis
of the apex, severe dyskinesis of the anterior, lateral,
and septoanterior walls with severe ejection fraction
(EF) decrease (28% Simpson 4C and 2C); the apex and
mid-ventricle had many trabeculations, also called
the noncompacted part, which was more than two-
fold thicker than the normalcompacted part, with
Doppler recording flow between trabeculations.

The MRI confirmed the diagnosis of myocardial non-
compaction at the apex and the lateral wall of the left
ventricle (LV). Examination also revealed myocardial
necrosis in the distribution area of the left anterial de-
scending (LAD) and left circumflex (LCx) arteries, as
well as subendocardial perfusion defects (Figure 2).
The coronary angiogram recorded total occlusion of
the distal left main (LM) coronary artery, occlusion
of the proximal LAD and LCx arteries with Rentrop
II collaterals from the opposite side, and 90% stenosis
of the right coronary artery (RCA) (Figure 3). Syn-
tax score and ST score was 85 and 3.6%, respectively.
The patient was transferred to have a coronary artery
bypass surgery procedure and discharged after two
weeks.
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After 40 days, echocardiography showed that the left
ventricular systolic function improved slightly, with
EF going from 28% to 30% (Simpson 4C). For per-
sonal reasons, the patient refused to install an ICD.
Despite this, he has reported feeling better and has
had mild symptoms equivalent to the NYHA T level
and is responding well to oral medical treatment for
the LV dysfunction.

DISCUSSION

In the initial case series2, the median age at diagnosis
of isolated noncompaction was 7 years (11 months to
22 years). In the largest series of these patients >*, the
prevalence of patients investigated by echocardiogra-
phy test was 0.014 — 1.3%, with prevalence expected to
be 3 — 4% greater in HF patients. The true prevalence
is not clear because correct diagnosis is often missed
or delayed due to lack of knowledge on this disease
and its similarity to other myocardial and endocardial
diseases. The clinical case we described was 45 years
old, with symptoms of left HE

According to the literature, NCC has been reported
to be familial recurrence. In children, the cause is
mitochondrial gene transformation on the autosomes
and the sex chromosomes. In adults, there is a ge-
netic predominance of autosomes, while the form of
sex chromosomes is rare. Mutations have been de-
scribed in relation to many genes, such as TAZ/G4.5,
ZASP/LPB3, DTNA, LMNA, and sarcomere protein-
coding genes (MYH7, ACTC, 5NNT2). These genes
have also been found to be involved in hypertrophic
and dilated cardiomyopathy >©.

First described by Chin and colleagues as "porous car-
diomyopathy,” the cause of this disease is believed to
be a failure of the compaction process of trabecula-
tions that occurs between the fifth week and eighth
week of the embryo, leading to the existence of long
trabeculations and deep intratrabecular recesses that
communicate with the left ventricular cavity’. Nor-
mally, the compaction process progresses from the
epicardium to the endocardium, from the septum to
the free wall, and from the base to the apex in the
LV. Moreover, it is more often seen in the LV than in
the right ventricle. Therefore, apical noncompaction
is the most common type and is also considered one
of the diagnostic criteria. At present, there has been
no consensus guiding diagnosis, so Jenny’s diagnos-
tic criterion is the most widely used. This echocar-
diographic criterion consists of a two-layer structure
with a thinner compacted layer and an inner non-
compacted layer at a > 2:1 ratio of noncompacted to
compacted myocardium, which is measured at end
systolic phase in a parasternal short-axis vie, with
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blood flowing between the LV cavity and the recesses,
and without secondary causes of increased trabecula-

tions ®

. However, the right ventricular apex was in-
volved in up to 41% of patients. One patient in Brazil
was misdiagnosed with NCC when he was submitted
to the hospital for the first time due to coronary dis-
ease, even undergoing coronary intervention. It was
not until three years later, upon his second resubmis-
sion, that the echocardiography then revealed abnor-
mal trabeculations®. In order to minimize the misdi-
agnosis of NCC, some other imaging methods are be-
ing applied, such as 3D echocardiography, magnetic
resonance imaging, efc. Of these, cardiac magnetic
resonance is considered as a tool for confirming di-
agnosis. Using an MRI, a previous study showed that
a trabeculated LV myocardial volume above 35% of
the total one is also diagnostic for NNC, with a high
specificity of 89.7% and a sensitivity of 66.1%10. In
our case, diagnosis of NCC was confirmed.

Most patients have no symptoms when diagnosed.
However, clinical manifestations vary between pa-
tients. They may have HF (50%), arrhythmias (41%,
including atrial fibrillation, ventricular tachycardia,
bradycardia, branch block, and sudden death), or sys-
temic thromboembolism (24%)1!. Ventricular dys-
function may be systolic or diastolic. Although the
mechanism of HF associated with NCC is unclear, it
has been suggested that myocardial ischemia may play
an important role. This eclipse is supported by suben-
docardial perfusion deficits that have been observed
in cardiac MRI and PET”.

here is one of a few MRI-documented cases reported

The patient presented

with subendocardial perfusion deficits, which will re-
sult in subendocardial fibrosis and necrosis associated
with NCC. In this study’s patient, these deficits were
detected at the apical subendocardial cells through
delayed enhancement by MRI (Figure 2). In order
to explain these atherosclerotic-unrelated perfusion
deficits, some authors considered that an overly thick
subendocardial non-compacted layer may be the
main cause restricting the endothelial myocardium
from contacting the epicardial coronary arterial sys-
tem, thereby causing ischemia. In this study’s case, it
was difficult to determine the exact cause of HF, pos-
sibly due to a combination of atherosclerotic coronary
artery disease and endothelial ischemia in NCC. This
seems to be appropriate, as our patient with severe
coronary artery disease was able to remain asymp-
tomatic until middle age, indicating that he had been
adapted to ischemia before. However, heart failure
may likely be the result of this case of severe coronary
disease based on the fact that the systolic function in-
creased after the CABG 2. Further data is needed to
clarify this.
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Figure 1: ECG on the admission day. Negative T wave in V2 to V6, DI, aVL suggested myocardial ischemia

Figure 2: Cardiac MRl in early (A) and late (B) phase. Noncompaction of the myocardium located on the apex
and the lateral wall of the left ventricle
(A) and the subendocardial ischemia condition (B)

Figure 3: The coronary angiogram showed extensive obstructions (LM: distal occlusion (A,B), LAD: occluded
proximally (A), LCx: occluded proximally (B), and RCA: diffused stenosis (C).
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Although the relationship between NCC and coro-
nary artery disease is not well understood, a num-
ber of articles have reported an association between
NCC and acute myocardial infarction. A coronary
angiography study in NCC subjects showed that 29%
of patients had significant coronary artery disease 13.
Myocardial ischemia manifesting as a symptom of the
NCCis thought to be caused by coronary dysfunction.
A previous study concluded that coronary reserve de-
creases in NCC patients in both compacted and non-
compacted cardiac muscles, including in the normal
epicardial coronary artery system 1.

Treatment of NCC so far has mainly focused on solv-
Patients with HF are treated

with optimal medical treatment of ACE inhibitors

ing the symptoms.

or neprilysin, beta blockers, aldosterone antagonists,
etc. Long-term anticoagulant therapy is suggested
for patients with an EF less than 40%, a history of
thrombotic embolism, or atrial fibrillation. In asymp-
tomatic patients, the use of antiplatelet agents with as-
pirin has been recommended by some authors. Due
to the high frequency of malignant arrhythmias, pa-
tients with NCC should be monitored with electro-
cardiograms for 24 hours at least once per year and
consider setting vibration vibrators or investigating
and treating by electric methods. End-stage patients
need to be in the heart transplantation system. Ad-
ditionally, patients are advised to avoid playing an-
tagonistic sports and screen for the disease in direct
relatives. In the case of our patient, we recorded a
short ventricular tachycardia during hospitalization
and recommended a vibrating pacemaker. However,
the patient refused due to personal reasons. Fortu-
nately, until now (six months after discharge), the pa-
tient has not complained of symptoms, such as pal-
pitations, fainting, shortness of breath, efc., and HF
status has remained stable at NYHA I.

The prognosis of NCC has improved in recent years
due to the update and effectiveness of new drugs for
the treatment of HF, new anticoagulants, and ICD.
The three-year survival rate in patients with NCC was
significantly higher (85% compared to 83%). Asymp-
tomatic patients have even been considered for bet-
ter prognosis '4. In addition to optimal medical treat-
ment, recommendation of a permanent pacemaker
for prevention of secondary sudden death in cases of
VT/VE and heart transplantation should be consid-
ered, if possible.

CONCLUSION

This clinical case illustrates the diversity in the man-
ifestations of the disease and emphasizes a better
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screening of ultrasounds of patients with dilated car-
diomyopathy and reduced EF, as well as a need for
better guidelines on this particular pathological diag-
nosis and treatment.

ABBREVIATIONS

ACE: angiotensin-converting enzyme, ARB: an-
giotensin receptor blockers, CABG: coronary artery
bypass grafting, HF: heart failure, IABP: intra-aortic
balloon pump, ICD: implantable cardioverter defib-
rillator, NYHA: New York heart association, PET:
positron emission tomography, STS: society of tho-
racic surgeons
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