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ABSTRACT

Background Non-compaction of the left ventricle
(NCLV) is an unclassified cardiomyopathy due to
intrauterine arrest of compaction of the loose interwoven
meshwork. Only a few studies involving sub-Saharan
Africans insmall numbers have been published. The aim
of our study was to determine the diagnostic, therapeutic
and prognostic aspects as well as the clinical course of
NCLV in a black African population.

Methodology A multicentre retrospective study was
carried out between November 2007 and June 2012 in
two cardiology departments in Dakar. Patients who met
the echocardiographic criteria for NCLV were included in
the study.

Results 35patients with the diagnosis of NCLV were
evaluated in the study. Their mean age was 47+18.4
years. Heart failure was found in 77.1% of the patients.
The most frequent electrocardiographic abnormalities
were left ventricular hypertrophy (LVH) (46%) and sinus
tachycardia (43%). Mean non-compaction/compaction
ratio was 2.84+0.68 with preferential localization in
the apex of the left ventricle. The main complications
observed were cardiogenic shock (23.5%), pulmonary
embolism (6.3%) and ventricular tachycardia (5.9%).
Diuretics and ACE inhibitors were the medications most
often prescribed. Age >60 years (p=0.04), male gender
(p=0.03) and the occurrence of complications during
follow-up (p=0.04) were noted to be predictors of poor
prognosis.

Conclusion Contrary to previous beliefs, NCLV may not
be less common in black Africans than in other ethnic
subgroups. Clinicians in Africa should be made aware of
NCLV so that it can be diagnosed at earlier stages.

INTRODUCTION

Non-compaction of the left ventricle (NCLV) is a
rare congenital cardiomyopathy of recent descrip-
tion, belonging to the 'unclassified' group of
cardiomyopathies according to the classification of
the WHO." It is the consequence of an alteration
of the structure of the myocardium, probably due
to an arrest of compaction during intrauterine life.'
It is characterised anatomically by the presence of
numerous prominent myocardial trabeculae with
deep intertrabecular recesses communicating with
the left ventricular cavity and without connection
with the coronary artery.”” It is either isolated
or associated with other cardiac or extracardiac
abnormalities® 7 such as complex cyanotic heart
disease, coronary artery congenital abnormalities,
obstruction of the left or right ventricular chamber,
ventricular septal defect, atrial septal defect, atrio-
ventricular duct and bicuspid aortic valve.*"?

The interest of our study lies in the apparent
rarity of this disease and the near absence of African
studies on this topic. Studies in black African
subjects with small numbers have been rarely
published. '* !5 Peters et al were the first to publish
a large prospective study, including 54 individuals
all of African origin, that documented this condi-
tion.'® The aim of our study was to determine the
diagnostic, therapeutic and evolutionary aspects of
isolated left ventricular non-compaction cardiomy-
opathy in sub-Saharan African adults.

METHODOLOGY

This is a retrospective, descriptive, and analyt-

ical study conducted over a S-year period, from 1

November 2007 to 30 June 2012, in the cardiology

departments of the General Hospital of Grand Yoff

and the Aristide Le Dantec Hospital.

Patients in whom left ventricular non-compaction
was detected on echocardiography were included in
the study.

Diagnosis was made at echocardiography based
on Jenni’s criteria as follows:

» presence of multiple left ventricular trabeculae
(>3);

» presence of deep intertrabecular recesses;

» visualisation of colour Doppler flow within
the recess and in communication with the left
ventricular cavity;

» presence of a double layered endocardial
structure with an uncompacted zone/
compacted zone ratio >2 in end systole.

All these criteria had to be present to make the diag-
nosis. Dimensions of the cardiac chambers and thickness
of the interventricular septum and posterior left
ventricular wall were collated. Left ventricular systolic
function was calculated using the Simpson biplane
method. Systolic function of the right ventricle was
assessed by measurement of the tricuspid annular plane
systolic excursion (TAPSE). Left ventricular filling pres-
sures were evaluated. Pulmonary artery pressure was
assessed at Doppler on the tricuspid insufficiency flow.
The diameter of the inferior vena cava was measured.
For the localization of the uncompacted zone, we used
the 17-segment model of the left ventricle.

Complete clinical examination as well as measure-
ment of biological parameters were undertaken;
ECG, chest x-ray and cardiac MRI (if available)
were also performed. A family screening was
conducted for all first-degree relatives who freely
accepted the screening. We also recorded the occur-
rence of complications and/or deaths as reported in
the medical records to assess the evolution of the
patients' condition.
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Figure 1 Distribution of risk factors among the population.

The data collected were analysed using the Epi info version
3.5.3 software. The * or Fisher test were used for the compar-
ison of proportions and the analysis of variance (ANOVA) or
Kruskal-Wallis H test for mean comparisons. A value of p<0.05
was considered as a threshold for statistical significance. The
bivariate analysis made it possible to determine the factors of
poor prognosis. The overall survival analysis was determined
using the method of Kaplan-Meier.

RESULTS
During the study period, 35 patients were recruited. The mean
age was 47+18.4 years with a range of 19 to 82 years. The
sex ratio was 1.69. Hypertension and smoking were each the
most prevalent risk factors in eight cases (22.9%), as shown in
figure 1.

Heart failure was present in 77% of cases (figure 2) and 81%
of patients were in New York Heart Association (NYHA) func-
tional class IV. Table 1 shows distribution of symptoms among
the population.

Left ventricular hypertrophy (LVH) was the most common
ECG abnormality and was found in 46% of cases. Various
conduction disorders were encountered: left bundle branch block
in six cases (17.1%), anterior hemiblock in six cases (17.1%)
and a high degree atrioventricular block associated with anterior
hemiblock in one case. Heart rhythm disorders were dominated
by sinus tachycardia in 15 cases (43%) and ventricular extrasys-
toles in eight cases (23%).

77.14%

14.29%

2.85% 2.85% 2.85%

Table 1 Distribution of symptoms among population

Symptoms Number of patients %
Dyspnoea 27 77.1
Cough 18 51.4
Palpitations 6 171
Liver pain 2 5.7
Haemoptysis 1 29
Chest pain 1 29

Mean ratio of uncompacted zone to compacted zone was
2.84+0.68 with a range of 2.20 to 5. The preferential locali-
sation of NCLV was apical (figure 3). We found dilation of the
left ventricle in 88% of cases and dilation of the left atrium
in 63% of cases. The right ventricle was dilated in 54% of
cases. There was diffuse hypokinesia in 91% of cases and
septal dyskinesia in four cases (13%). Left ventricular systolic
function was altered in 30 patients (85.7%) (table 2). Two
patients (5.7%) had a thrombus in the left ventricle. Elevated
left ventricular filling pressure was found in 75% of the cases.
Table 3 shows the values of the different echocardiographic
parameters, and figure 4 illustrates NCLV on an apical four-
chamber echocardiographic view.

Therapy was administered by the treating cardiolo-
gists: loop diuretics were prescribed in 29 cases (82.8%); 26
patients (74.3%) were on aldosterone antagonists; 30 patients
(85.7%) received ACE inhibitors; 13 subjects (37.1%) were taking
digitalis; 15 patients (42.9%) were on B-blockers; and vitamin K
antagonists were administered to 26 patients (74.3%). One patient
with a bi-fascicular block (anterior hemiblock associated with a
high-level atrioventricular block) benefited from the placement of
a pacemaker in the DDD mode.

The duration of follow-up of our patients ranged from
2-51 months, with a mean of 17.2+14.5 months. Complica-
tions occurred in 17 patients. Acute heart failure was the most
frequent complication (58.8%). Cardiogenic shock occured in
23.5% of patients, pulmonary embolism in 6.3% and ventric-
ular tachycardia in 5.9% of patients. The mortality rate in our
series was 20.6%; five deaths occurred before 10 months of
follow-up. Figure 5 represents Kaplan-Meier plot of NCLV in
our series. Factors for a poor prognosis were age >60 years
(p=0.045), male gender (p=0.032) and complications occurring
during the follow-up (p=0.043).

H Heart Failure
¥ No symptoms
 Evaluation of DCM

¥ Evaluation of Ischemic heart
disease

¥ Chest pain

Clinical presentation

Figure 2 Clinical diagnosis at presentation. DCM, dilated cardiomyopathy.
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Figure 3 Distribution of patients according to the localisation of structural abnormalities.

Twenty-three relatives underwent screening and five of them
(21.7%) were diagnosed with NCLV. We found a recurrence risk
of 67%.

DISCUSSION

Isolated ventricular non-compaction is a rare congenital disorder
that is categorised as an unclassified cardiomyopathy.’ Our series
of 35 patients is the largest involving West Africans to date. Clin-
ical and echocardiographic characteristics and outcomes during
follow-up are reported.

In our series, mean age at diagnosis was 47=18.4 years,
similar to that reported elsewhere in the literature. In the Paule
series, involving three black African subjects, their ages were 23
years, 42 years and 45 years.' The age at diagnosis of adult cases
described in the literature is 40 years for Oechslin et al,'” 52
years for Stéllberger et al'® and 37 years for Murphy et al"’ in
respective series involving 34, 86 and 45 adults.

The clinical manifestations of NCLV are not specific and the
circumstances of diagnosis are multiple. The most frequently
described clinical presentations are heart failure, cardiac arrhyth-
mias and thromboembolic events.”’ Also, the disease can be
diagnosed after sudden death or as an incidental finding.”' In our
study, the majority (81%) of our patients were diagnosed in stage
IV NHYA. Indeed, the difficulty of accessing health facilities in
general and specialised services in particular, combined with
financial constraints, are often responsible for a considerable
diagnostic delay. In the French register of NCLV, Habib ez al
reported a predominance of congestive heart failure at diagnosis
in 43% of cases, followed by the evaluation of a DCM in 21%.
Rhythm disorders were found in 11% of cases, family members
were screened in 8% and embolic events occurred in 4%.%

Table 2 Distribution of left ventricular ejection fraction

Ejection fraction (%) Number of patients %

<20 5 14.3
20-29 10 28.6
30-39 " 31.4
40-49 4 1.4
>50 5 14.3

The most common ECG abnormality in the Habib series was
LVH (189%).> Steffel reported LVH in 38% of the cases.”’ Atrial
fibrillation and ventricular tachycardia in adult series ranged
from 18-41%.""" In our series, a long-term electrocardio-
graphic recording had been underused, explaining the low rate
of ventricular tachycardia.

Echocardiography is used as a first-line examination for the
diagnosis and follow-up of patients with NCLV.’ '/ How does
the preferential localisation of NCLV observed in our study
compare with other data in the literature? Oechslin e al found
a predominance of apical localization (about 95% of the cases),
followed by involvement of the latero-medial and infero-median
walls."” Jenni et al found that non-compaction affected the late-
ro-medial, apical and infero-median walls of the left ventricle.’
In a study of 32 adults, Sengupta et al found 100% of apical
and lateral-median involvement. The lower wall was affected in
95% of cases.”* Steffel et al had identified a dilatation of the
left atrium in 47% of cases and a dilation of the left ventricle in
36% of cases. These results are significantly lower than ours.”’
Diagnostic delay in our series would explain this discrepancy.
Left ventricular filling pressures were estimated to be high in
75% of cases. This was higher than the result found by Habib
et al which reported elevated left ventricular filling pressures in
50% of patients.*”

Although the diagnosis of NCLV is mainly based on
echocardiography, there is still no consensus to date on the defi-
nition of non-compaction.”> Kohli et al*® suggest that current

Table 3 Values of the echocardiographic parameters

Parameters Average Minimum Maximum
Aorta (mm) 316 23 49
Left atrium (mm) 41+6 20 53
Right ventricle (mm) 25+8 13 39
Septal thickness (mm) 8+1.4 5 10
PW thickness (mm) 7.5+1.4 4 10
LVEDD (mm) 66.4+9.6 47 89
LVESD (mm) 55.8+12.8 24 75
EF (Simpson)% 32.5+13.8 1" 68

LVEDD, left ventricular end diastolic diameter; LVESD, left ventricular end systolic
diameter, EF, ejection fraction; PW, posterior wall.
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Figure 4 (A) Apical four-chamber view of a left ventricular non-
compaction with multiple trabeculations on septo-apical, latero-apical
and mid lateral wall. (B) Flux penetrating the trabeculations with colour
Doppler.

echocardiographic diagnostic criteria are too sensitive and will
result in many false positives of NCLV in patients with left
ventricular systolic dysfunction. This seems particularly true in
black subjects.”” A high proportion of athletes fulfil the conven-
tional criteria of NCLV without other phenotypic manifestations
of the disease.”® The presence of left ventricular hypertrabecu-
lation or even echocardiographic criteria of NCLV in isolation
is probably not significant in the athlete.”® Left ventricular
trabecular debris occurs in nearly 25% of pregnant women with
complete regression after pregnancy in 69.2% of cases.”’

MRI has become the method of choice for confirming or
invalidating the diagnosis of NCLV. It remains a difficult proce-
dure to access in our daily practice. It was only performed in one
patient and did confirm the diagnosis.

The treatment of NCLV is identical to that of all cardio-
myopathies, and depends on the clinical presentation of the
patient. It is based on the management of complications
such as heart failure, rhythm disorders and anticoagulation
to prevent systemic embolisms.”® The prevention of throm-
boembolic complications has been the subject of debate. The
thromboembolic risk of NCLV is well known and is frequently
reported in adults.” *° Thus, treatment with antiplatelet or
oral anticoagulants should be considered, especially if there
is atrial or ventricular dilatation or left ventricular systolic
dysfunction.” ** Ventricular and supraventricular arrhythmias
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Figure 5 Kaplan-Meier plot of non-compaction of the left ventricle
survival.
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Key messages

What is already known on this subject?
Non compaction of left ventricle (NCLV) is a rare congenital
cardiomyopathy of recent description.

What does this study add?
NCLV may not be less common in black Africans.

How might this impact on clinical practice?
African clinicians should be aware of NCLV to avoid delayed
diagnosis.

as well as bradyarrhythmias, most of which may be fatal, occur
frequently in the case of NCLV.”’

Device implantation (implantable cardioverter-defibrillator,
resynchronization) and surgery (heart transplant) remain tech-
niques that are not developed in our context or are too expensive
to benefit our patients.

The mortality rate reported in the first series of cases was
very high, but this rate appears to be decreasing in more recent
series because of early diagnosis while the patient is asymp-
tomatic. Ritter et al and Oechslin et al reported mortality
rates of 35-47% during follow-up periods of 2.5 and 3.7
years, respectively.'” ?* More recent publications indicating
similar follow-up periods report a mortality rate ranging from
2-15%.%" We had seven deaths (20.6%). With an equal dura-
tion of follow-up, this result remains similar to the first series,
which showed a high mortality rate. This could be explained
by late diagnosis in our patients, especially those with NYHA
functional class IV heart failure and high rate of decompen-
sated heart failure.

CONCLUSION

Our series is the largest so far of NCLV in West Africa. Contrary
to previous beliefs, NCLV may not be less common in black
Africans than in other ethnic subgroups. Most of our patients
presented in advanced stages of the disease. Clinicians in Africa
should be made aware of NCLV so that it can be diagnosed at
earlier stages.

Competing interests None declared.

Patient consent This was a retrospective study and the patients were not
traceable at the time of the submission.

Ethics approval UCAD ethical committee for research.
Provenance and peer review Not commissioned; externally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of
the article) 2017. All rights reserved. No commercial use is permitted unless
otherwise expressly granted.

REFERENCES

1. Paule P, Braem L, Mioulet D, et a/. La non compaction du ventricule guche, une
cardiomyopathie du sujet jeune: premiéres observations Africaines. Med Trop
2007,67:587-93.

2. Sarma RJ, Chana A, Elkayam U. Left ventricular noncompaction. Prog Cardiovasc Dis
2010;52:264-73.

3. Villacorta H, Sampaio JM, Dos Santos FBA, et al. Refractory heart failure in a patient
with non-compacted myocardium. Arq Bras Cardiol 2009;93:80-3.

4. Thuny F, Jacquier A, Jop B, et al. Valuation de la non-compaction isolée du ventricule
gauche chez |'adulte: comparaison de |'imagerie par résonance magnétique
nucléaire avec I'échographie cardiaque. Arch Cardiovasc Dis 2010;103:150-9.

5. Jenni R, Oechslin E, Schneider J, et al. Echocardiographic and pathoanatomical
characteristics of isolated left ventricular non-compaction: a step towards
classification as a distinct cardiomyopathy. Heart 2001;86:666—71.

4

Gaye ND, et al. Heart Asia 2017;9:1-5. doi: 10.1136/heartasia-2017-010884


http://dx.doi.org/10.1016/j.pcad.2009.11.001
http://dx.doi.org/10.1136/heart.86.6.666
http://heartasia.bmj.com/

Original research

6.

7.

Stollberger C, Finsterer J. Left ventricular hypertrabeculation/noncompaction. / Am
Soc Echocardiogr 2004;17:91-100.

Captur G, Nihoyannopoulos P. Left ventricular non-compaction: genetic
heterogeneity, diagnosis and clinical course. Int J Cardiol 2010;140:145-53.
Sinkovec M, Kozelj M, Podnar T. Familial biventricular myocardial noncompaction
associated with Ebstein's malformation. Int / Cardiol 2005;102:297-302.

Gorgulu S, Celik S, Eksik A, et al. Double-orifice mitral valve associated

with nonisolated left ventricular noncompaction--a case report. Angiology
2004;55:707-10.

Ichida F, Tsubata S, Bowles KR, et al. Novel gene mutations in patients with left
ventricular noncompaction or Barth syndrome. Circulation 2001;103:1256-63.
Engberding R, Yelbuz TM, Breithardt G. Isolated noncompaction of the left
ventricular myocardium. Clin Res Cardiol 2007;96:481-8.

Attenhofer Jost CH, Connolly HM, Warnes CA, et al. Noncompacted myocardium

in Ebstein's anomaly: initial description in three patients. / Am Soc Echocardiogr
2004;17:677-80.

Cavusoglu Y, Ata N, Timuralp B, et al. Noncompaction of the ventricular
myocardium: report of two cases with bicuspid aortic valve demonstrating poor
prognosis and with prominent right ventricular involvement. Echocardiography
2003;20:379-83.

Mipinda JB, Ibaba J, Nkoghe DD, et al. Forme familiale de la non compaction isolée
du ventricule gauche; cas d’une mére et de son fils observés au Gabon. Ann Cardiol
Angeiol 2011.

Pessinaba S, Mbaye A, Yabéta GAD, et al. Une forme familiale de la non-compaction
ventriculaire chez une mére et deux de ses fils a Saint-Louis Du Sénégal. Ann Cardiol
Angeiol 2011.

Peters F, Khandheria BK, dos Santos C, et a/. Isolated left ventricular noncompaction
in sub-Saharan Africa: a clinical and echocardiographic perspective. Circ Cardiovasc
Imaging 2012;5:187-93.

Oechslin EN, Attenhofer Jost CH, Rojas JR, et al. Long-term follow-up of 34 adults
with isolated left ventricular noncompaction: a distinct cardiomyopathy with poor
prognosis. / Am Coll Cardiol 2000;36:493-500.

Stollberger C, Finsterer J, Blazek G. Left ventricular hypertrabeculation/
noncompaction and association with additional cardiac abnormalities and
neuromuscular disorders. Am J Cardiol 2002;90:899-902.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Murphy RT, Thaman R, Blanes JG, et al. Natural history and familial characteristics of
isolated left ventricular non-compaction. Fur Heart J 2005;26:187-92.

Ichida F, Hamamichi Y, Miyawaki T, et a/. Clinical features of isolated noncompaction
of the ventricular myocardium: long-term clinical course, hemodynamic properties,
and genetic background. J Am Coll Cardiol 1999;34:233-40.

Pascal C, Lefevre M. Non-compaction du myocarde chez I'enfant. Arch Mal Coeur
Vaiss 2005;98:443-8.

Habib G, Charron P, Eicher JC, et al. Isolated left ventricular non-compaction in
adults: clinical and echocardiographic features in 105 patients. Results from a French
registry. Eur J Heart Fail 2011;13:177-85.

Steffel J, Kobza R, Oechslin E, et al. Electrocardiographic characteristics at initial
diagnosis in patients with isolated left ventricular noncompaction. Am J Cardiol
2009;104:984-9.

Sengupta PP, Mohan JC, Mehta V, et al. Comparison of echocardiographic

features of noncompaction of the left ventricle in adults versus idiopathic dilated
cardiomyopathy in adults. Am J Cardiol 2004;94:389-91.

Kohli SK, Pantazis AA, Shah IS, et al. Diagnosis of left-ventricular non-compaction in
patients with left-ventricular systolic dysfunction: time for a reappraisal of diagnostic
criteria? Eur Heart J 2008;29:89-95.

Gati S, Chandra N, Bennett RL, et al. Increased left ventricular trabeculation in
highly trained athletes: do we need more stringent criteria for the diagnosis of left
ventricular non-compaction in athletes? Heart 2013;99:401-8.

Gati S, Papadakis M, Papamichael ND, et al. Reversible de novo left ventricular
trabeculations in pregnant women: implications for the diagnosis of left ventricular
noncompaction in low-risk populations. Circulation 2014;130:475-83.

Ritter M, Oechslin E, Siitsch G, et a/. Isolated noncompaction of the myocardium in
adults. Mayo Clin Proc 1997;72:26-31.

Towbin JA, Lorts A, Jefferies JL. Left ventricular non-compaction cardiomyopathy.
Lancet 2015;386:813-25.

Finsterer J, Stollberger C. Primary prophylactic anticoagulation is mandatory if
noncompaction is associated with atrial fibrillation or heart failure. Int J Cardiol
2015;184:268-9.

Avras D, Tufekcioglu O, Ergun K, et al. Clinical features of isolated ventricular
noncompaction in adults long-term clinical course, echocardiographic properties, and
predictors of left ventricular failure. / Card Fail 2006;12:726-33.

Gaye ND, et al. Heart Asia 2017;9:1-5. doi: 10.1136/heartasia-2017-010884

"yBuAdoo Aq paloalold 1sanb Aq 20z ‘0T [Udy uo jwod lwgreiseneay//:dny woiy papeojumod ‘2TOZ dun § Uo $880T0-2T0Z-eISeueay/9sTT 0T St paysiignd 1S jeisy JeaH


http://dx.doi.org/10.1016/S0894-7317(03)00514-5
http://dx.doi.org/10.1016/S0894-7317(03)00514-5
http://dx.doi.org/10.1016/j.ijcard.2009.07.003
http://dx.doi.org/10.1016/j.ijcard.2004.05.033
http://dx.doi.org/10.1177/000331970405500614
http://dx.doi.org/10.1161/01.CIR.103.9.1256
http://dx.doi.org/10.1007/s00392-007-0528-6
http://dx.doi.org/10.1016/j.echo.2004.02.013
http://dx.doi.org/10.1046/j.1540-8175.2003.03045.x
http://dx.doi.org/10.1161/CIRCIMAGING.111.966937
http://dx.doi.org/10.1161/CIRCIMAGING.111.966937
http://dx.doi.org/10.1016/S0735-1097(00)00755-5
http://dx.doi.org/10.1016/S0002-9149(02)02723-6
http://dx.doi.org/10.1093/eurheartj/ehi025
http://dx.doi.org/10.1093/eurjhf/hfq225
http://dx.doi.org/10.1016/j.amjcard.2009.05.042
http://dx.doi.org/10.1016/j.amjcard.2004.04.046
http://dx.doi.org/10.1093/eurheartj/ehm481
http://dx.doi.org/10.1136/heartjnl-2012-303418
http://dx.doi.org/10.1161/CIRCULATIONAHA.114.008554
http://dx.doi.org/10.4065/72.1.26
http://dx.doi.org/10.1016/S0140-6736(14)61282-4
http://dx.doi.org/10.1016/j.ijcard.2015.02.041
http://dx.doi.org/10.1016/j.cardfail.2006.08.002
http://heartasia.bmj.com/

