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Abstract

According to the World Health Organization classification of cardiomyopathies, left ventricular
noncompaction is still an unclassified cardiomyopathy. In 2006, the American Heart
Association classified this entity as a primary cardiomyopathy of genetic origin. In 2008, the
European Society of Cardiology updated the classification scheme similar to the World Health
Organization classification. At present, there is no consensus on the diagnostic criteria, and
diagnosis is based on the morphologic features identified by cardiac imaging studies or at
autopsy. Due to lack of standardization of the diagnostic criteria and little awareness of this
condition among clinicians, the true prevalence of this disease is not clear. There is no specific
therapy for this condition. However, it seems prognosis is much better than initially reported.
The current status of diagnosis, prognosis, and management of isolated noncompaction in adults
is discussed in this review. (Prog Cardiovasc Dis 2010;52:264-273)
© 2010 Elsevier Inc. All rights reserved.
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Left ventricular noncompaction (LVNC) is a congenital
cardiomyopathy characterized by a distinctive spongy
appearance of the myocardium, due to increased trabeculation and deep intertrabecular recesses that communicate
with the left ventricular cavity. After the first case of
isolated LVNC was reported by Engberding and Bender1
25 years ago, much has been published about this entity.
The first case series with echocardiographic quantitative
criteria was reported by Chin et al2 in 1990, followed by
the first 10-year observational study by Ritter et al3 in
1996. In 2006, LVNC was classified as a primary
cardiomyopathy of genetic origin by the American Heart
Association (AHA).4 This review will focus on isolated
LVNC in the adult population.
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Epidemiology
The true prevalence of LVNC remains unclear at this
time and varies considerably depending on the patient
population sampled.5,6 One study7 in which 14 years of
echocardiograms was reviewed, 34 patients with LVNC
were identified and the prevalence of LVNC was found to be
0.014%. In another study conducted for 4.5 years8 in which
57 cases of LVNC were identified using echocardiographic
criteria, the prevalence was found to be 0.14%. Several other
studies3,5,9,10 have determined the prevalence to be between
0.05% and 0.24%. The age at presentation is extremely
variable. There have been at least 2 cases diagnosed in
utero,11,12 and the oldest patient diagnosed with LVNC was
94 years old at presentation.13 In an extensive review of case
reports published including 223 patients,5 the age at
presentation spanned the spectrum and showed no predilection for a specific age. What has become clear in almost
all studies is that LVNC seems to affect more males than
females. In a few large series,2,3,6,7 56% to 82% of cases
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were male. Because there
is a lack of widespread
ACC = American College of
knowledge of LVNC
Cardiology
among clinical echocarAF = atrial fibrillation
diographers, Left ventricular noncompaction may
AHA = American Heart
often go undiagnosed or
Association
misdiagnosed as another
C = compact
type of cardiomyopathy,
CMR = cardiac magnetic
most often hypertrophic
resonance
or dilated cardiomyopaCRT = cardiac resynchronithy. Even among those
zation therapy
familiar with LVNC, the
diagnosis can be difficult
CT = computed tomography
if the images are suboptiICD = implantable
mal. As patients typically
cardioverter-defibrillator
undergo echocardiograLV = left ventricular
phy for abnormal signs
LVNC = left ventricular nonand symptoms, there is
compaction
inherent selection bias
that can artificially alter
NC = noncompacted
the prevalence of the
NYHA = New York Heart
disease. Also, because
Association
larger series are often
conducted at tertiary care
facilities, referral bias can also complicate the picture.
Abbreviations and Acronyms

Genetics
Elucidating a genetic basis for the phenotypic expression of LVNC has been difficult because both familial and
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sporadic forms have been described. It seems that the
pediatric presentation may have a distinct genetic basis as
compared with the adult presentation. Different genes
found to be associated with LVNC are (1) taffazin, (2) βdystrobrevin (DTNA), (3) Cypher/ZASP (LDB3), (4)
lamin A/C (LMNA), (5) SCN5A, (6) MYH7, and (8)
MYBPC3.14 There is also significant overlap in the
phenotypes of the genetically mediated cardiomyopathies.
Thus, LVNC can occur with dilated or hypertrophic
cardiomyopathy.15 Although further research is needed to
elucidate the genetic basis of LVNC, at this time, it seems
clear that there is considerable genetic heterogeneity
involved.14,16 In 3 of the largest series of patients, the
rate of familial involvement was 18%, 25%, and 33%.7,8,16
Although genetic testing is not routinely recommended at
this time, the Heart Failure Society of America practice
guidelines17 recommend clinical screening of all firstdegree relatives of affected patients for LVNC. Genetic
testing is to be considered for affected patients with a firm
diagnosis of LVNC to help with family screening.17
Embryology, anatomic pathology, and histology
During the early development of the myocardium
before the formation of coronary arteries, the myocardium is a loose meshwork of trabeculations and deep
recesses. Between the fifth and eighth week in the
normal heart, the myocardium is compacted and the
epicardial coronary arteries are formed.18 The left
ventricular myocardium is more compact than the right
ventricular myocardium, which is more trabeculated even

Fig 1. Left: transsectional view from the anterior on the dorsal half of the heart of a 21-year-old man. There are both numerous trabeculations and deep
recesses. Note the marked fibroelastosis of the LV. Right: transmural, histologic section (hematoxylin and eosin stain). There are both an epicardial
(compacted) layer (arrows) and an endocardial (noncompacted) layer. Note the necrosis within the trabeculations (asterisks) as well as in the
subendocardial area but not in the epicardial zone (arrowheads). Abbreviations: LA indicates left atrium; RV, right ventricle. Reproduced with permission
from Elsevier, JACC 36, No. 2, 2000.
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in the adult life. It is commonly believed that LVNC is
due to an arrest of this normal “compaction,”2,19,20 a
theory supported by Freedom et al,18 who have shown
stark similarities between the developing heart and hearts
affected by LVNC. In contrast, Bleyl et al21 described 3
cases in which intrauterine echocardiography did not
show noncompaction in the infants who were later
diagnosed to have LVNC. In addition, several other
investigators have reported cases of so-called acquired
LVNC,19,22,23 All these reports call into question the
assumption that LVNC is due to an arrest in normal
myocardial development.10,21,24 Boyd et al25 examined
474 normal hearts at autopsy and found 68% of them to
have up to 3 trabeculations in the left ventricle (LV). The
trabeculated endocardial layer of normal hearts is never
thicker than the compact myocardium. In LVNC, the
trabeculations are excessive in number and the trabeculated endocardial layer is at least 2 times thicker than the
compacted layer2,5,7,26 (Fig 1). The trabeculations are
usually muscle bundles covered by the same endocardium that lines the left ventricular cavity. Those trabeculations communicate with the ventricular cavity but not
with the epicardial coronary arteries. They are most
frequently near the apex and gradually decrease up to the
papillary muscles, which are not well formed.27 Trabeculations are rare in the basal segments of the ventricle.
Histological examination again shows the multiple
trabeculations with deep intertrabecular recesses and the
thin compact epicardial layer separated by a thin fibrous
band of tissue26-28 (Fig 1).
Clinical presentation: signs and symptoms
Patients may present at any age from infancy to older
than 94 years.13 Males seem to be more commonly
affected than do females. Symptomatic presentation of
patients with isolated LVNC varies widely with some
patients remaining asymptomatic for many years, whereas
others develop symptoms very early in childhood.6,29,30
Asymptomatic individuals may be diagnosed with LVNC
either during family screening or after an incidental
diagnostic test such as an echocardiogram.31,32 One group
of investigators5,33,34 reported associated neuromuscular
disorders and facial dysmorphism in more than 50% of
patients with LVNC, whereas others did not find such
association. 19,35 Symptoms are mainly due to left
ventricular systolic dysfunction, arrhythmias, and thromboembolic complications. In most patients with left
ventricular systolic dysfunction, dyspnea seems to be the
most common presenting symptom. Other major symptoms include chest pain, palpitations, syncope, cerebrovascular accidents, and other systemic or pulmonary
embolic complications. Sudden death is not uncommon in
this group because of malignant ventricular arrhythmias.

The frequency of these symptoms is variable with wide
ranges in the published literature.
Electrocardiogram
Electrocardiogram abnormalities are common in LVNC
and include mostly ST-T wave changes, left ventricular
hypertrophy, 36,37 left bundle branch block (21%44%),3,7,8,38-40 complete atrioventricular block,41-43 atrial
fibrillation (AF; 7%-26%),7,8,36,38,39 ventricular ectopic
beats, ventricular tachycardia (4.2%-30%),44-47 or ventricular fibrillation. Case reports of giant P waves48 and
persistent atrial standstill with junctional rhythm49 have
been published. Wolff Parkinson White pattern is more
common in children and infrequent in adults.19 Serial
Holter monitoring of 238 patients every 6 months for 4
years detected 9 patients with AF50 and 11 patients with
ventricular tachycardia.46
Diagnosis
The diagnosis of LVNC is mostly based on the
morphologic features of the LV.2,5,7,51,52 Echocardiography has been the routine initial noninvasive diagnostic test
to detect LVNC and is still the diagnostic test of
choice.26,53,54 When the transthoracic echocardiogram is
not satisfactory, contrast echocardiography,55,56 transesophageal echocardiography,57 and real time 3-dimensional
echocardiography58-60 are also useful in diagnosing
LVNC. With the advancement of echocardiographic
technology, image quality has significantly improved the
resolution of the finer details of the trabeculations, with
results that seem very close to what was reported in
pathologic studies.54 Cardiac magnetic resonance (CMR)

Fig 2. Artist's rendering of LVNC.
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imaging
has also been validated in small number of
patients and at times may be complimentary or even
superior64 to echocardiography in establishing the diagnosis. Computed tomography (CT) has been found to be
useful in a limited number of cases.65-67 Among invasive
tests, contrast left ventriculography,68 video angioscopy,69
and endoscopy70 have been used to establish the
diagnosis. Finally, a diagnosis of LVNC may be made
or confirmed from an explanted heart, or at autopsy.26,27,71
Unless the physicians are aware of this particular
morphologic pattern, they may misdiagnose the condition
as dilated or hypertrophic cardiomyopathy.

Echocardiography
Typically, the echocardiogram shows a 2-layered
appearance of the myocardium (an outer thin compact
layer and a noncompact trabeculated thick endocardial
layer), with deep intertrabecular spaces mostly near the
left ventricular apex below the papillary muscle level. A
schematic of this is shown in Fig 2. Systolic and
diastolic function abnormalities may be seen frequently
in the symptomatic patients. At the present time, there is
no consensus on the echocardiographic criteria for the
diagnosis of LVNC. The 3 most widely used diagnostic
criteria are (1) the ratio of compact layer to total
thickness of the LV less than 0.5, measured at end
diastole from the parasternal short axis view or the apical
views (Chin et al2); (2) a 2-layer structure of the LV,
ratio of noncompacted (NC) to compact (C) layer of
more than 2 in the parasternal short axis view, at end
systole; absence of other coexisting cardiac structural
abnormalities plus numerous excessively prominent
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trabeculations and deep intertrabecular spaces; recesses
perfused by intraventricular blood as seen on the color
Doppler imaging (Fig 3; Jenni et al26); (3) more than 3
trabeculations protruding from the left ventricular free
wall apically to the papillary muscles seen on 1 imaging
plane; intertrabecular spaces perfused from the left
ventricular cavity shown by the color Doppler (Stollberger et al10). Although the criteria of Stollberger et al10
are more qualitative without reference to the cardiac
cycle, the other 2 from other studies2,26 are more
quantitative but differ as to when the measurements are
made, at end systole26 or end diastole.2 Kohli et al52
applied the 3 echo criteria described above to 199
patients referred to their heart failure clinic, and 47 of
those patients satisfied at least 1 of the criteria for
LVNC; 78.7% of patients fulfilled the criteria suggested
by Chin et al,2 63.8% by Jenni et al,26, and 53.2% by
Stollberger et al.10 Only 29.8% of patients fulfilled all 3
criteria. A high proportion of the healthy black control
subjects also satisfied the criteria for LVNC (4/30 blacks
versus 1/30 nonblacks). The authors are concerned that
the echocardiographic criteria may be too sensitive and
result in overdiagnosis of LVNC.52 An additional
difficulty in making a definitive diagnosis is the
morphologic changes in the same patient over time.22
Finsterer and Stollberger72 proposed to combine and
categorize the criteria by Jenni and Stollberger to
diagnose LVNC as (1) possible, (2) probable, or (3)
definite, based on the number of criteria present. Another
classification scheme ranging from none, mild moderate,
or severe LVNC, based on the NC/C ratio ranging from
0 to more than 2, and the area of noncompaction ranging
from 0 to more than 5 cm2 has recently been proposed
by Belanger et al.73

Fig 3. Left: Apical 4 chamber view of a 2-dimensional echocardiogram of a patient with LVNC. There is a thin epicardial layer (thin arrows) and an
extremely thickened endocardial layer with prominent trabeculations and deep recesses (arrowheads). Right: apical 4-chamber view (end-diastolic still
frame) of the same patient. There is blood flow from the ventricular cavity into the deep recesses visualized on color Doppler imaging. Reproduced with
permission from Elsevier, JACC 36, No. 2, 2000).
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Invasive diagnostic tests
Contrast left ventriculography shows typical deep
intertrabecular recesses and spongy pattern of the cavity.68
Video angioscopy69 (Video 2, Fig 5) and intraoperative
endoscopy70 of the LV were also reported to clearly
identify the deep trabeculations and recesses, which
communicate with the left ventricular cavity.
Management of isolated LVNC
Fig 4. Cardiac magnetic resonance image of the LV showing prominent
muscular trabeculations (white arrows) with deep intertrabecular
recesses. Abbreviations: LA indicates left atrium. Reproduced with
permission from the Oxford Press, European Journal of Cardiology, doi:
10.1093/eurheart/ehm625.

CMR and cardiac CT imaging
Petersen et al61 used CMR to study 7 patients with
clinically documented LVNC and compared the results
with healthy volunteers, athletes, and patients with
hypertrophic cardiomyopathy, dilated cardiomyopathy
and aortic stenosis, in order to establish specific diagnostic
criteria for pathologic noncompaction. They found a ratio
between the trabecular and compact layers greater than
2.3, measured at end diastole, to be accurate in diagnosing
LVNC. In addition, the end-diastolic NC/C ratio was on
average at least 60% greater in the LVNC patients
compared with the other groups. Video image of a CMR
study is available online (Video 1, Fig 4). There are few
case reports where CMR established the diagnosis of
LVNC when echocardiogram did not correctly identify the
condition,64,74 or the diagnosis was incidental when the
study was evaluating other indications. In addition to its
diagnostic value, CMR is also useful in detecting delayed
hyperenhancement, which correlates with the degree of
subendocardial fibrosis.63,75 The usefulness of CT in
detecting LVNC has been reported in a few cases.65,66
Additional information on the coronary arteries is of added
value when the CT angiography is performed.

Fig 5. Video angioscopy of the LV showing the spongy myocardium.
Reproduced with permission from the Oxford Press, European Journal of
Cardiology, doi:10.1093/eurheart/ehm625.

Asymptomatic subjects with LVNC diagnosed by family
screening or have the diagnosis made incidentally after an
echocardiogram31 or other diagnostic tests and who have
normal left ventricular systolic function do not need
treatment but need to be followed. This is supported by
the experience of 238 asymptomatic patients with LVNC
followed for 6 years by Fazio et al76 and Corrado et al77 in
the Italian Registry; none of them developed any symptoms
of heart failure. However, all symptomatic patients should
be followed closely. Although genetic testing is not
recommended at this time because of the uncertainty of
the genetic tests available, the Heart Failure Society of
America recommends screening first-degree relatives with
echocardiography and obtaining family history up to 3 or
more generations.17 Repeat clinical screening also was
recommended every 3 years. These recommendations are
similar to those reported by Robin et al.78

Heart failure
Incidence of New York Heart Association (NYHA)
class I/II heart failure in 65% and class III/IV in 35% has
been reported by Oechslin et al7 in their 34 patients.
Lofiego et al38 reported heart failure in 83% (40 of 48) and
NYHA class III/IV heart failure in 44% (21 of 48) of their
patients. Higher incidence of heart failure has been
reported in adults compared with pediatric population.19
Incidental and familial cases without symptoms have a
lower incidence of heart failure, 2% compared with 61% of
symptomatic patients with LVNC.79 Conventional therapy
per the American College of Cardiology (ACC)/AHA
guidelines80 is recommended for patients with LVNC and
heart failure. β-Blockers,81 angiotensin-converting enzyme
inhibitors, and diuretics are the main stay of therapy in
symptomatic patients with LV systolic dysfunction.
Digitalis, aldosterone inhibitors, and vasodilators are also
used as needed. When heart failure progresses despite
maximum medical therapy, device-based therapy has been
recommended.82 Cardiac resynchronization therapy (CRT)
with or without an implantable cardioverter defibrillator
(ICD) is a class I recommendation for those patients with
symptomatic heart failure, NYHA functional class III, or

R.J. Sarma et al. / Progress in Cardiovascular Diseases 52 (2010) 264–273

ambulatory class IV while on optimal medical therapy, left
ventricular ejection fraction less than 35% and QRS
duration more than 0.12 seconds. Stollberger et al83
reported improvement of functional capacity in all the
8 patients who received CRT and improved systolic
function in half of the patients at a mean follow-up of 39
months (range, 4-68 months). Another group from Japan84
reported their experience with 4 cases of LVNC with
refractory heart failure who had CRT-D or CRT-P
followed for 28 ± 23 months. They found improvement
in cardiothoracic ratio, B-type natriuretic peptide level, LV
systolic dimension, and ejection fraction. They did not
notice any defibrillator shocks in the patients with CRT-D.
Cardiac resynchronization therapy therefore seems to be
beneficial in patients with LVNC and should be considered
in appropriate patients. Stollberger et al85 reported a
decrease in the trabeculations with improvement in left
ventricular systolic function after biventricular pacing, on a
follow-up echocardiogram. Improvement in heart failure
after medical therapy was also associated with improved
left ventricular function and decrease in the degree of
noncompaction 6 months after the initial CMR.86 If heart
failure is refractory to intensive medical management,
surgery should be considered. There have been several case
reports of successful heart transplantation in patients with
LVNC3,7,38,87-90 and a favorable outcome at 2 to 2.5
years.89,90 There is 1 case report of removal of left
ventricular thrombi, mitral, and tricuspid annuloplasty
along with left ventricular restoration surgery91 with good
results. Surgery for valve replacement and coronary artery
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disease should be considered based on the ACC/AHA
guidelines. One case of aorto-left ventricular tunnel was
repaired using the Amplatzer occlusion device.92
Supraventricular arrhythmias
Atrial fibrillation is a common arrhythmia in patients
with LVNC, with a reported incidence between 7%39 and
26%.7 Kobza et al47 reported supraventricular arrhythmias
in 8 of their 12 patients during interrogation of the ICDs.
There is no specific treatment for patients with LVNC,
and reported drug therapy included digoxin, β-blockers,
calcium channel blockers, and amiodarone. Radiofrequency ablation has been successful in a case with
atrioventricular nodal reentry tachycardia.93 The ACC/
AHA/European Society of Cardiology (ESC) guidelines
for the management of patients with AF94 are useful in the
management patients with LVNC and AF. Other supraventricular arrhythmias may also be treated using standard
recommended therapy.
Ventricular arrhythmias
Incidence of ventricular arrhythmias in patients with
LVNC has been reported to be as high as 62%2 to as low as
6%.38 Patients with sustained ventricular tachycardia or
ventricular fibrillation had ICD implantation. Radiofrequency ablation was reported to be useful in few cases.95-97
Kobza et al47 reported their experience with 12 patients

Table 1
Pregnancy in patients with LVNC
Author

Age (y)

Presentation

Delivery

Comments

Williams

28

3rd pregnancy; 22 wk with
heart failure

Cesarean section at 36 wk; baby
was healthy

Kitao et al103

Not given 1st pregnancy. Heart failure
and fetal hydrops
Not given 1st pregnancy at 24 wk in
heart failure. 2nd pregnancy
2 y later
24
1st pregnancy at 5 wk; 2nd
pregnancy monitored from
the start

Echo showed LVNC and low EF; 10 d postpartum had
VT and later got an ICD. Previous 2 pregnancies were
uneventful.
Echo showed LVNC and low EF; baby died 2 d later
and autopsy showed LVNC.
Patient with known LVNC. Both deliveries were
uneventful.

102

Uesugi et al104

Munehisa et al105

Patel106

Patel106

Kobza et al47

Emergency cesarean section
Cesarean section using propofol
and fentanyl; cesarean section
under spinal anesthesia
Miscarriage; cesarean section at
32 wk

Heart failure at age 4 mo. Echo at 1st pregnancy
showed LVNC; BNP elevated during pregnancy.
Family screening of patient's mother and baby also
showed LVNC on echo.
26
1st pregnancy preeclampsia; Labor induced at 35 wk; labor
Tracheoesophageal fistula repair at age 9; repeated
2nd pregnancy 31 wk
induced at 37 wk
pneumonias; echo at 2nd pregnancy showed LVNC
and EF b20%; RF ablation of atrial flutter and
ventricular tachycardia performed 2 mo postpartum
14
1st pregnancy; presented at Emergency cesarean section
Complicated course due to sickle cell trait and anemia,
36 wk in pulmonary edema
streptococcal positive blood cultures, gonorrhea; echo
LVNC and EF 17%
Not given No details
Cesarean section; baby was healthy Patient with LVNC and had an ICD implanted 33 mo
before the cesarean section; no arrhythmias on Holter
during pregnancy

Abbreviations: BNP indicates B type natriuretic peptide; EF, left ventricular ejection fraction; RF, radiofrequency; VT, ventricular tachycardia.

270

R.J. Sarma et al. / Progress in Cardiovascular Diseases 52 (2010) 264–273

with ICDs followed for 3 years; appropriate shocks were
detected in 42% of the patients; 1 patient needed heart
transplant 4 months post-ICD; 1 female patient had a
successful pregnancy and delivered a healthy baby by
caesarian section, 33 months after the implantation of an
ICD. There are many case reports on ICD implants in
patients with LVNC for ventricular arrhythmias both for
primary and secondary prevention of sudden death with
favorable results. Patients with LVNC should be closely
followed for ventricular arrhythmias. According to the
Device Based Therapy guidelines,82 implantation of ICD
for the prevention of sudden death in patients with LVNC is
a class IIb recommendation. Medical therapy of ventricular
arrhythmias in LVNC is the same as for other patients with
ventricular arrhythmias.98
Treatment of heart block
Complete heart block has been reported in several
patients with LVNC.41-43 Pacemaker therapy using the current ACC/AHA/Heart Rhythm Society (HRS) guidelines82
seems appropriate for these patients. A case of persistent
atrial standstill with no P waves on electrocardiogram, and
normal ventricular rate has been reported in 1 patient with
LVNC49 who did not need any therapy. Follow-up was
uneventful at 1 year.
Thromboembolic complications
Systemic thromboembolic complications are the third
major complication in LVNC. In the presence of AF and
left ventricular systolic dysfunction, the thromboembolic
risk is high. 99 Systemic embolic events including
cerebrovascular accidents, transient ischemic attacks,
embolism to coronary, and superior mesenteric arteries
have been reported.2,3,7,8,38,99,100 Although left ventricular
thrombus formation in noncompaction is rare according to
the review of 22 articles by Stollberger et al,99 reported
incidence of thromboembolic complications ranges from
5% to 38%.2,3,7,8,38,99,100 Routine anticoagulation with
warfarin has therefore been recommended by few,
whereas others reported using anticoagulation therapy in
high-risk individuals with LVNC.99,101
Pregnancy and LVNC
Pregnancy and child birth usually can be managed
successfully in patients with LVNC as in other cardiac
conditions if the diagnosis is made early in the pregnancy
and appropriate interventions are carried out. There are few
case reports of pregnancy in patients with LVNC102-107
(Table 1). Because some of the babies may also have
LVNC, it is important to obtain echocardiograms.

Prognosis
As expected, the prognosis of asymptomatic individuals with LVNC seems to be much better than those with
symptoms.77 Left ventricular ejection fraction les than
31% has been reported to have a 71% sensitivity and 90%
specificity to predict major adverse events; left atrial
dilatation more than 40 mm is also associated with poor
prognosis.77 Another group reported 22% mortality during
a 51-month follow-up; advanced age, associated neuromuscular disorders, heart failure with dilated LV, and
decreased ejection fraction were all associated with higher
mortality.34 Atrial fibrillation with or without neuromuscular disease was associated with poor prognosis.36 It
should be noted that prognosis seems to be more favorable
in the recent compared with the early reports. This may be
related to (1) aggressive medical management of patients
with heart failure, arrhythmias, and thromboembolic
events; (2) better and more easily available diagnostic
testing resulting in a broader spectrum of patients, which
includes asymptomatic individuals with the morphologic
diagnosis of LVNC; and (3) the patient groups in the later
reports include both symptomatic and asymptomatic
individuals with much better prognosis than in the earlier
reports, which included mostly symptomatic patients with
some degree of complications.
Future goals to further understand LVNC
High priority should be given to establishing standard
nomenclature and diagnostic criteria for future
research.52,108,109 Genetic testing of the most clinically
affected individuals, echocardiographic, or CMR screening
of all first-degree relatives and obtaining family history for at
least 3 generations need to be implemented in clinical
practice to further understand the influence of genetic
mechanisms in this disorder. The yield of systematic family
screening is variable.7,8,16 Murphy et al39 identified
8 affected relatives from 32 patients. Fazio et al79 identified
48 affected relatives from 31 patients. Serial follow-up
studies of affected individuals might help elucidate the
changing morphology noted after medial therapy or
biventricular pacing. The association of neuromuscular
diseases and LVNC also needs further research to identify
the mechanisms involved in such association. Finally, the
clinicians, imaging specialists, geneticists, and pathologists
all need to contribute scientific knowledge to define this
elusive entity called “ventricular noncompaction.”108-112
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