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ABSTRACT 

Isolated left ventricular noncompaction cardiomyopathy (IVNC) is a cardiomyopathy thought to be caused by ar-
rest of normal embryogenesis of the endocardium and myocardium. This abnormality is often associated with other 
congenital cardiac defects. A 21-year-old man presented to the emergency department with worsening exertional 
dyspnea during the previous 2 months. Two-dimensional and Doppler echocardiography revealed an enlarged left 
atrium (LA) and a markedly dilated left ventricle (LV) with preserved LV systolic function, severe mitral valve regur-
gitation, and prolapse due to chordae rupture. The myocardium of the LV and right ventricle (RV) had excessively 
prominent trabeculations and deep intertrabecular recesses. He is the first patient in Korea who has undergone 
mitral valve replacement surgery because of severe mitral valve regurgitation and prolapse due to chordae rupture 
accompanied by IVNC. (Korean Circ J 2009;39:494-498) 
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Introduction 

 
Isolated left ventricular noncompaction cardiomyopa-

thy (IVNC) is a congenital cardiomyopathy caused by a 
defect in endomyocardial morphogenesis.1) Although 
IVNC has been a known clinical entity for more than 
a decade, IVNC is still an unclassified cardiomyopathy 
according to the World Health Organization classifica-
tion of cardiomyopathies.2) The major clinical manifesta-
tions of IVNC are depressed left ventricular systolic 
and diastolic function, systemic embolism, ventricular 
tachyarrhythmias, conduction disorders, and neurologic 
abnormalities.3)4) Medical management of heart failure 
and heart transplantation, when clinically indicated, 

management of arrhythmias, prevention of systemic em-
bolism, and echocardiographic screening of first-degree 
relatives are accepted treatment strategies.3)5-7) We report 
patient with IVNC accompanied by severe mitral valve 
regurgitation and prolapse due to chordae rupture who 
was treated successfully with mitral valve replacement 
surgery and tricuspid annuloplasty. 
 

Case 
 

A 21-year-old man was admitted to our emergency 
room because of worsening exertional dyspnea during 
the previous 2 months. He had experienced shortness 
of breath on climbing stairs or during military drills. 
The frequency of dyspnea had recently increased. The 
patient did not smoke cigarettes or drink alcohol and had 
none of the classic cardiovascular risk factors. A physical 
examination revealed jugular venous distension and the 
carotid pulses were rapid without bruits. The patient’s 
arterial pressure was 110/60 mmHg, the body tempera-
ture was 37.8℃, the respiratory rate was 22/min, and 
the heart rate was 110 bpm. Cardiac auscultation reveal-
ed a regular and rapid rhythm, and a grade 4/6 pansys-
tolic murmur at the cardiac apex with a palpable thrill. 
The lungs were clear to auscultation. There was no hep-
atomegaly, splenomegaly, or lower extremity pitting ede- 
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ma. The electrocardiography (ECG) in the emergency 
room showed sinus tachycardia without ST changes. The 
chest radiography demonstrated marked cardiomegaly 
with left atrial cardiac border straightening and clear 
lung fields. The results of routine hematologic and bio-
chemical parameters, including cardiac enzymes, were 
within the normal range. Two-dimensional and Doppler 
echocardiography (Vivid 7 ultrasound scanner; General 
Electric, Milwaukee, WI, USA) revealed an enlarged left 
atrium (LA; 50 mm) and a markedly dilated left ven-
tricle (LV; 68 mm) with preserved LV systolic function 
{ejection fraction (EF)=50%}, severe mitral valve regur-
gitation, and prolapse due to chordae rupture (Fig. 1). 
There was also mild tricuspid valve regurgitation and 

severe pulmonary hypertension {tricuspid valve regurgi-
tant maximal velocity (TR Vmax)=3.72 m/s; right ven-
tricular systolic pressure (RVSP)=75.31 mmHg} with a 
dilated and plethoric inferior vena cava (21.6 mm). The 
right atrial (RA) and ventricular size and morphology, 
as well as the function of the aortic and pulmonary 
valves, were normal. There was no pericardial effusion. 
On the apical 4-chamber view, the myocardium of the 
LV and right ventricle (RV) had excessively prominent 
trabeculations and deep intertrabecular recesses at the 
LV apex and mid-ventricular segment of the inferior 
and lateral wall. The affected segments had a 2-layer 
structure (a compact epicardial layer and an endocardial 
layer consisting of a prominent trabecular meshwork 

Fig. 1. A: on apical 4-chamber view, color flow imaging shows a large proximal isovelocity surface area and mitral regurgitant flow. B: two-
dimensional echocardiogram demonstrates chordae rupture of the anterior mitral leaflet (white arrow). LA: left atrium, LV: left ventricle.

B A

Fig. 2. A: on apical 4-chamber view, the LV and RV myocardium have excessively prominent trabeculations and deep intertrabecular re-
cesses. B: parasternal short axis view at the mid-ventricular level shows a loosened spongy myocardium. LV: left ventricle, RV: right ventricle.

A B 

Fig. 3. A: on color flow imaging, intertrabecular spaces are filled by direct blood flow from the ventricular cavity. B: contrast echocardiogram
shows prominent ventricular trabeculations and deep intertrabecular recesses at the apicolateral wall. LV: left ventricle. 

B A
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and deep intertrabecular spaces) (Fig. 2). The ratio of 
the noncompacted-to-compacted myocardial layers at 
the site of the maximal wall thickness was 3.84. On color 
Doppler analysis, intertrabecular spaces were filled by 
direct blood flow from the ventricular cavity throughout 
the cardiac cycle. On contrast echocardiogram (DEFI-
NITY®; Lantheus Medical Imaging, Inc., North Billerrca, 
MA, USA), the apical long-axis view showed prominent 
ventricular trabeculations and deep intertrabecular re-
cesses (Fig. 3). The mitral inflow pattern was consistent 
with restrictive physiology (mitral E velocity, 178.28 cm/ 
s; mitral A velocity, 77.45 cm/s; and deceleration time, 
85.68 ms). 

We performed coronary angiography, cardiac cathe-

terization, and left ventriculography to exclude other 
coexisting cardiac abnormalities. The coronary vessels 
were normal on coronary angiography and heart cath-
eterization revealed moderately elevated chamber pres-
sures (pulmonary capillary wedge pressure=40 mmHg; 
pulmonary artery pressure=65 mmHg; RV pressure= 
50 mmHg; and RA pressure=10 mmHg). The left ven-
triculogram was consistent with isolated noncompaction 
of the ventricular myocardium and severe mitral regurgi-
tation by angiography (Fig. 4). The T1-weighted black 
blood axial and cine two-chamber magnetic resonance 
images (MRIs) showed a trabecular meshwork and deep 
intertrabecular recesses in the LV and wall (Fig. 5). 

Echocardiographic screening of the first-degree relatives 
was also performed. The patient’s mother was shown to 
have a LV with muscular trabeculations and deep invag-
inations. Surgery was performed through a median ster-
notomy and the patient was placed on cardiopulmonary 
bypass. On gross findings of the LV cavity, the anterior 
mitral leaflet chordae were ruptured and severe non-
compacted endomyocardium was observed. Owing to a 
friable posterior lateral papillary muscle, a mitral valve re-
pair could not be performed. Thus, the anterior mitral 
leaflet was resected (Fig. 6) and replaced with a St. Jude 
mechanical 29 mm valve. The posterior mitral leaflet and 
the chordae were preserved. The tricuspid annuloplasty 
with a flexible ring was completed. He was discharged 
in very good condition without exertional dyspnea. 

 
Discussion 

 
 Noncompaction of the ventricular myocardium, which 
was first described in 1984 by Engberding and Bender,8) 

is a rare congenital cardiomyopathy characterized by mul-
tiple prominent trabeculations with deep intertrabecu- 
lar recesses resulting from an arrest in normal embryo-
genesis of the endocardium and myocardium. This ab- 

Fig. 4. Left ventriculogram of a patient with isolated left ventricular
noncompaction. The spongy-like appearance of the noncompacted
ventricular wall during the diastolic phase is seen. Angiographic
severe mitral regurgitation and hypokinesis of the noncompacted
ventricular wall are also seen. 

A B 

Fig. 5. T1-weighted black blood axial (A) and cine two-chamber (B) magnetic resonance images of a patient with isolated left ventricular
noncompaction cardiomyopathy. There are numerous, excessively prominent trabecular meshwork and deep intertrabecular recesses
that penetrated deeply into the left ventricular wall (white arrow). LV: left ventricle. 
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normality can either be isolated, as first described by 
Chin et al.1) in 1990, or associated with complex con-
genital heart disease. IVNC is the result of an arrest in 
the normal process of myocardial compaction, and is 
characterized by persistence of multiple, excessively pro-
minent ventricular trabeculations and deep intertrabe-
cular recesses.9) IVNC is a genetically heterogeneous dis-
order. A proper diagnosis of IVNC is crucial not only 
because of its high mortality in symptomatic patients, 
but also for screening relatives, as familial occurrence 
is known. Both familial and sporadic forms have been 
described.10) Adult forms of IVNC are genetically dis-
tinct from X-linked infantile cases in that mutations in 
the G 4.5 gene have not been shown to be the underly-
ing mechanism. Adult forms of IVNC have been sug-
gested to be transmitted by an autosomal dominant 
trait.11) This is based on the observations that about 
one-half of descendants of patients with IVNC inherit 
the condition. Furthermore, there are cases of male-to-
male transmission and the disorder may occur in females 
also. IVNC in adults is a distinct entity without the ex-
tracardiac manifestations that occur in children. Interes-
tingly, familial recurrence seems to be more common 
in adult patients with IVNC11) than in pediatric popula-
tions.1) Echocardiographic examinations of the first-
degree relatives of our case revealed that the patient’s 
mother was also affected, but she had no clinical symp-
toms. There are some case reports involving the adult 
form of IVNC in Korea;12-14) however, there have been 
no case reports of IVNC accompanied by severe mitral 
regurgitation and prolapse due to chordae rupture. The 
triad of heart failure symptoms, arrhythmias, and em-
bolic events is the major clinical manifestation in pa-
tients with reduced systolic left ventricular function15) 
and is comparable in adult and pediatric populations.1) 
Various patterns of arrhythmias, ranging from atrial fi-
brillation to sustained ventricular tachycardia, can be 
observed. Our case’s patient was also admitted with 
symptoms of severe left ventricular systolic and diastolic 
dysfunction, no history of systemic embolization was 
present, and we were able to document a non-sustained 

ventricular tachycardia with 24-hour Holter monitoring 
during the hospitalization period. Echocardiography is 
considered the reference standard for the diagnosis of 
IVNC. To standardize and facilitate the diagnosis, Jenni 
et al.9) established four clear-cut echocardiographic cri-
teria. A potential advantage of MRI is the possibility of 
identifying subendocardial perfusion deficits.16) Although 
echocardiography is the reference standard for the diag-
nosis of IVNC, MRI clearly has potential, especially in 
patients in whom good echocardiographic quality can-
not be obtained. 

In a larger series of patients,17) long-term follow-up 
(39 patients over 44 months) showed that 35% died, 
one-half of them because of sudden cardiac death, and 
12% (four patients) had undergone heart transplanta-
tion. The high incidence of both thromboembolic events 
(24%) and ventricular tachycardia (41%) in that series 
underscores the poor clinical prognosis for patients with 
impaired left ventricular function. Certain clinical char-
acteristics have been found to be significantly more com-
mon in non-survivors than in long-term survivors of 
IVNC17) (higher left ventricular end diastolic diameter 
at the time of initial presentation, New York Heart As-
sociation class III/IV, chronic atrial fibrillation, and bun-
dle branch block). It has not been reported that a re-
lationship between myxomatous mitral valve regurgita-
tion and IVNC exists. Management of patients with 
IVNC is similar to that of patients with other cardio-
myopathies and should therefore include appropriate 
treatment for heart failure, management of arrhythmias, 
and oral anticoagulation to prevent systemic emboli in 
patients with impaired left ventricular function.10) Im-
plantation of an internal cardioverter defibrillator sys-
tem and early listing of symptomatic patients for heart 
transplantation must be seriously considered.10) Thus, we 
performed a mitral valve replacement and tricuspid an-
nuloplasty. Fortunately, he has improved significantly 
post-operatively. We presumed that the cause of his dysp-
nea was progressive mitral valve regurgitation by chordae 
rupture, rather than LV systolic dysfunction by IVNC. 
Because of the high mortality rate, patients with IVNC 

A B 

Fig. 6. A: the patient’s extirpated anterior mitral leaflet. Ruptured chordae and hemorrhage are observed (black arrows). B: histologic
section of mitral leaflet at site of chordae rupture shows myxomatous degeneration and hemorrhage. Hematoxylin and eosin stain (×40).
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should be followed-up closely with appropriate medical 
management and considered for heart transplantation 
with a high priority. With all these data, he is presented 
as a case report because he is the first IVNC patient in 
Korea who underwent mitral valve replacement surgery 
because of severe mitral valve regurgitation and prolapse 
due to chordae rupture. 
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