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Abstract
The left ventricular non-compaction (LVNC) is a primary cardiomyopathy and is characteriezed by prominent 

trabeculations on the luminal surface of the ventricle and deep inter-trabecular recesses (DITR) communicating 
whith ventricular lumen and regional wall motion abnormalities. The diagnosis of LVNC is generally made whith 
transthoracic echocardiography (TTE) and cardiac magnetic resonance imaging (CMRI). The spectrums of clinic 
are highly variables, ranging from no symptoms to progressive deterioration in cardiac function which results in 
congestive heart failure, systemic thromboembolism, life threatening ventricular arrhythmias, and sudden cardiac 
death (SCD). A case of LVNC with sustained ventricular tachycardia (VT) was presented. An implantable cardiac 
defibrillator (ICD) was implanted because of the individual’s high SCD risk.
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Case Report
A 50-years-old woman was admitted to cardiology department 

with chest distress, associated with palpitation. She had a two-month 
history of mild to moderate progressive dyspnea with a decreased 
exercise tolerance. Her 48-years-old elder sister suddenly died 6 years 
ago; however her family had refused autopsy. On physical examination, 
the patient was confused and her blood pressure was 70/50 mmHg, 
oxygen saturation 80/%. Breath sounds were coarsening on the lung 
examination. The initial ECG showed sustained, monomorphic VT 
with a rate of 210 beats per minute. The patient was given a 300 mg 
bolus of amiodarone intravenously over 20 minutes, which rapidly led 
to stabilization of the heart rhythm then ECG showed atrial fibrillation 
of low ventricular response (Figure 1). TTE showed left ventricular (LV) 
dilation and global hypokinesia (left ventricular end diastolic diameter 
was 67 mm, ejection fraction was 35%), moderate mitral regurgitation 
and pulmonary hypertension (estimated systolic pulmonary artery 
systolic pressure was 50 mmHg). The right ventricle was mildly dilated 
(end diastolic diameter was 47 mm) and there was no wall motion 
abnormalities. 

Two and three dimensional echocardiography (2DE, 3DE) images 
showed sparse trabeculations at LV apico-septal region (Figure 2a-
2d). Moreover, cardiac MRI showed sparse trabeculations and DITR 
of the LV (Figure 3). Because the patient had chronic obstructive lung 
disease, TTE and cardiac MRI showed insufficent images. So, we used 

a transesophageal echocardiography (TEE), which revealed clearly 
prominent trabeculations, DITR and color flow imaging demonstrating 

Figure 1: Electrocardiogram at emergency department showing sustained 
monomorphic ventricular tachycardia (a) and after amiodarone infusion, showing 
atrial fibrillation whith low ventricular response (b).

Figure 2: Apical four-chamber views of two (a) and three (b) dimensional 
echocardiogram, and parasternal short-axis views of two (c) and three (d) 
dimensional echocardiogram showing sparse trabeculations and recesses of the 
left ventricle. 

Figure 3: Cardiac magnetic resonance imaging showing sparse trabeculations 
and recesses of the left ventricle. 
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direct blood flow within DITR at the mid-apical, lateral wall and 
anterior walls of the LV (Figure 4).

Coronary angiography revealed normal coronary arteries. In left 
ventriculography were seen prominent trabeculations and opaque 
material which entered in recesses created ‘lawn man’ image (Figure 5). 
The patient was given ramipril 5mg/day, aspirin 100 mg/day, carvedilol 
12.5 mg/day, and spironolactone 25 mg/day. She was considered 
for a possible ICD implantation for secondary prevention of SCD. 
Considering LVNC with decreased left ventricular ejection fraction, 
sustained ventricular tachycardia episodes and a family history of SCD, 
the patient was candidate for ICD implantation with class I indication 
according to the recent guidelines for the management of patients with 
ventricular arrhythmias and the prevention of SCD. A single-chamber 
ICD device was implanted. The patient was discharged without 
complications. 

Discussion
The left ventricular non-compaction (LVNC) is characterized by 

prominent trabeculation on the luminal surface of left ventricul and 
deep inter-trabecular recesses (DITR), which relation with ventricular 
lumen and regional wall motion abnormalities [1-3]. Left VNC is 
myocardial disease with a genetic basis that lead to heart failure, 
arrhythmia, sudden death (SCD), and thromboembolism [4]. It is true 
that the diagnosis of this disorder is usually delayed due to difficulty in 
elucidating the diagnostic findings [4]. Several diagnostic methods have 
been used in the description and characterization of LVNC containing, 
but not limited to magnetic resonance imaging (MRI), two-dimensional 
echocardiography (2DE), contrast-enhanced 2DE [5]. 2DE is by far 
the most commonly used diagnostic modality. Usually, multiple 2DE 
studies are needed before the diagnosis is made. The new technic of 
real-time tree-dimensional echocardiography (3DE) could provide an 
enhanced capability to diagnose and characterize the morphology of 
complex myocardial disorders like LVNC [6].

 Cardiac MRI has good correlation with echocardiogram, which be 

Figure 4: Short-axis view of transesophageal echocardiogram revealing the 
prominent trabeculations and deep inter-trabecular recesses of the left ventricle, 
and direct blood flow within the deep inter-trabecular recesses.

Figure 5: ‘Lawn man’ image on left ventriculography. 

useful in patients with poor echocardiographic window and to clarify 
doubtful echocardiographic abnormalities [7]. In our case, on TTE 
apical four chamber view there were trabeculations in left ventricle 
which could be confused with hypertrophy. Also, the left ventricular 
parasternal short axis TTE view and cardiac MRI had low diagnostic 
value because of patient’s chronic obstructive lung disease. Therefore, 
transesophageal echocardiography (TEE) was used for diagnosis and 
short-axis views showed prominent trabeculations and deep recesses 
within color Doppler flow. 

Treatment of LVNC is not specific and is according to its three most 
important clinical implications; heart failure, cardiac arrhythmias and 
embolic events. Proper treatment for heart failure is important and 
is similar to that of other causes [1]. If standard treatment for heart 
failure is unsuccessful, heart transplantation may be considered as the 
only therapeutic possibility [8,9]. For patients with arrhythmia, either 
symptomatic or not, anti-arrhythmic drugs are recommend. Attending 
to the risk of SCD, ICD may have a role in these patients [10]. Long-
term prophylactic anticoagulation is recommended for all patients 
with LVNC irrespective of the identification of intra-cardiac thrombus 
[1]. In our case, we decided to perform ICD implantation on the basis 
of the younger age, the family history of SCD, the left ventricular 
systolic dysfunction and the documentation of sustained ventricular 
tachycardia. As a result, in patients with left ventricular dilatation and 
low ejection fraction should be considered TEE when TTE and CMRI 
have insufficient images for LVNC.

References

1. Hussein A, Karimianpour A, Collier P, Krasuski RA (2015) Isolated
Noncompaction of the Left Ventricle in Adults. J Am Coll Cardiol 66: 578-585. 

2.	 Ma XJ, Huang GY, Zhang J, Gao Y, Liang XC, et al. (2015) Diagnosis of
noncompaction of the ventricular myocardium by echocardiography.  Zhongguo 
Dang Dai Er Ke Za Zhi 17: 1074-1078.

3.	 Petersen SE1 (2015) Left Ventricular Noncompaction: A Clinically Useful
Diagnostic Label?  JACC Cardiovasc Imaging 8: 947-948.

4.	 Ichida F, Hamamichi Y, Miyawaki T (1999) Clinical features of isolated
noncompaction of the ventricular myocardium: long-term clinical course,
hemodynamic properties, and genetic background. J Am Coll Cardiol 34: 233-
240. 

5.	 Lowery MH, Martel JA, Zambrano JP, Ferreira A, Eco L, et al. (2003)
Noncompaction of the ventricular myocardium: the use of contrast-enhanced
echocardiography in diagnosis.  J Am Soc Echocardiogr 16: 94-96.

6.	 Baker GH, Pereira NL, Hlavacek AM, Chessa K, Shirali G (2006) Transthoracic 
real-time three-dimensional echocardiography in the diagnosis and description 
of noncompaction of ventricular myocardium.  Echocardiography 23: 490-494.

7.	 Petersen SE, Selvanayagam JB, Wiesmann F, Robson MD, Francis JM, et al.
(2005) Left ventricular non-compaction: insights from cardiovascular magnetic
resonance imaging.  J Am Coll Cardiol 46: 101-105.

8.	 Epstein AE, DiMarco JP, Ellenbogen KA (2008) ACC/AHA/HRS 2008 guidelines 
for device-based therapy of cardiac rhythm abnormalities: a report of the
American College of Cardiology/American Heart Association Task Force on
Practice Guidelines (Writing Committee to Revise the ACC/AHA/NASPE 2002
Guideline Update for Implantation of Cardiac Pacemakers and Antiarrhythmia
Devices) J Am Coll Cardiol, 51, pp. e1-e62. 

9.	 Val-Bernal JF, Nistal JF, Martino M, Garijo MF (2006) Isolated non-compaction
of the left ventricular myocardium in an adult treated with heart transplantation.  
Pathol Int 56: 35-39.

10.	Brescia ST, Rossano JW, Pignatelli R (2013) Mortality and sudden death in
pediatric left ventricular noncompaction in a tertiary referral center. Circulation
127: 2202-2208.

http://content.onlinejacc.org/article.aspx?articleid=2411164
http://content.onlinejacc.org/article.aspx?articleid=2411164
http://www.ncbi.nlm.nih.gov/pubmed/26483227
http://www.ncbi.nlm.nih.gov/pubmed/26483227
http://www.ncbi.nlm.nih.gov/pubmed/26483227
http://www.ncbi.nlm.nih.gov/pubmed/26271090
http://www.ncbi.nlm.nih.gov/pubmed/26271090
http://content.onlinejacc.org/article.aspx?articleid=1125866
http://content.onlinejacc.org/article.aspx?articleid=1125866
http://content.onlinejacc.org/article.aspx?articleid=1125866
http://content.onlinejacc.org/article.aspx?articleid=1125866
http://www.ncbi.nlm.nih.gov/pubmed/12514644
http://www.ncbi.nlm.nih.gov/pubmed/12514644
http://www.ncbi.nlm.nih.gov/pubmed/12514644
http://www.ncbi.nlm.nih.gov/pubmed/16839387
http://www.ncbi.nlm.nih.gov/pubmed/16839387
http://www.ncbi.nlm.nih.gov/pubmed/16839387
http://www.ncbi.nlm.nih.gov/pubmed/15992642
http://www.ncbi.nlm.nih.gov/pubmed/15992642
http://www.ncbi.nlm.nih.gov/pubmed/15992642
http://www.ncbi.nlm.nih.gov/pubmed/16398678
http://www.ncbi.nlm.nih.gov/pubmed/16398678
http://www.ncbi.nlm.nih.gov/pubmed/16398678
http://circ.ahajournals.org/content/127/22/2202.short
http://circ.ahajournals.org/content/127/22/2202.short
http://circ.ahajournals.org/content/127/22/2202.short

	Title
	Corresponding author
	Abstract
	Keywords
	Case Report 
	Discussion
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	References

