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Abstract 
Introduction: Ventricular non-compaction, a cardiomyopathy recently de-
scribed as likely to be rare, belongs to the group of unclassified cardiomyo-
pathy according to European Society of Cardiology. Few studies have been 
published on the ventricular non-compaction in sub-Saharan Africa. We aim 
to find out the various aspects, being diagnosis, therapeutic, in Togolese patients 
carrying the ventricular non-compaction. Methodology: This is a three-year 
prospective and descriptive study conducted from January 2017 to December 
2019 in the two University Hospital of Lomé. Patients having echocardio-
graphic criteria of ventricular non-compaction were included in our study. 
Results: 10 patients (6 men and 4 women) were diagnosed for ventricular 
non-compaction during the study period. The mean age of patients was 32.3 
years. The most frequent clinical manifestation was heart failure (7 patients). 
The main electrocardiogram anomaly was left ventricle hypertrophy (9 pa-
tients). The preferential segments were: apical (9 cases), apicolateral (8 cases), and 
septoapical (7 cases). The average ratio of non-compaction/compaction was 3.31. 
The main complication was thromboembolic event (4 patients). Angiotensin 
converting enzyme inhibitors and beta-blockers were essentially the medi-
cines used. After a three (3) year follow-up, two (2) of the patients died. Con-
clusion: Tough ventricular non-compaction has been recently described. It is 
present in Togo. It displays many clinical manifestations and the prognosis is 
often guarded. 
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Failure, Togo 

 

1. Introduction 

Ventricular non-compaction (VNC) is a rare cardiomyopathy characterized by 
prominent trabeculae and deep intertrabecular recesses that communicate with 
the ventricular cavity, along with two distinct layers of the ventricular myocar-
dium: compacted and non-compacted [1] [2] [3] [4]. The thickness wall of ven-
tricular consists of a thin compacted epicardial layer and a thick non-compacted 
endocardial layer which is likely to result from an arrest of normal ventricular 
myocardium embryogenesis [2] [3]. It is classified as a primary genetic cardi-
omyopathy or unclassified cardiomyopathy [5] [6]. Left ventricular localization 
is the most frequent. Bi-ventricular involvement is a very rare entity [7] [8] [9]. 
The estimated prevalence of VNC is 0.01% - 0.26% in adults referred to echo-
cardiography [4] [10] [11]. Few cases have been reported in sub-Saharan Africa 
[1]-[16]. Our study aims to describe the characteristics of the first cases of VNC 
diagnosed in Togo, one of the West-African Countries. 

2. Methods 

This was a multicenter, prospective and descriptive study, carried out over 3 
years from January 2017 to December 2019 in the two university hospital in the 
city of Lomé which is the two reference centers for cardiology in Togo.  

We included patients admitted to the two University center of Lomé for ven-
tricular non-compaction diagnosed by echocardiography. The diagnosis of 
non-compaction was retained on the criteria of Jenni [17] which are: 
- Presence of multiple left ventricular trabeculae (>3); 
- Presence of deep intertrabecular recesses; 
- Visualization 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.  
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 pressures were evaluated. 
Pulmonary artery pressure was assessed at Doppler on the tricuspid insufficiency 
flow. 

Complete clinical examination as well as measurement of biological parame-
ters was undertaken; ECG and chest x-ray were also performed. A family 
screening was systematically conducted for all first-degree relatives who freely 
accepted the screening. We were unable to perform the other explorations, in 
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particular cardiac MRI and coronary angiography as well as genetic tests (be-
cause not available during the period in our country). 

3. Results 

A total of ten patients were included (six men and four women). Among the ten 
patients, seven were hospitalized for heart failure, one patient consulted for 
hypertension (case) and two cases were diagnosed during family screening (Pa-
tients 2 and 8). The ages of the patients ranged from 16 years to 51 years with an 
average of 32.3 years. Table 1 summarizes the characteristics of the patients. 

The clinical picture was heart failure (seven cases), including four cases of left 
heart failure. Three patients were asymptomatic and with a normal cardiovascu-
lar clinical examination. 

Electrocardiogram showed various abnormalities: left ventricular hypertrophy 
(9 cases), left atrial hypertrophy (7 cases) right atrium hypertrophy (2 cases). 
Heart rhythm disorders were sinus tachycardia (9 cases) atrial tachycardia and 
ventricular extrasystole (1 case).  

 
Table 1. General characteristics of patients. 

 Clinique ECG Chest X-ray Treatment Follow-up 

Patient 1 

38 years old 
Congestive heart fail-
ure 

LVH, LAH Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers 

Compensated  
after 3 years 

Patient 2 

34 years old  
(brother of patient 1) 

Normal LVH Cardiomegaly ACE inhibitor, beta blokers 
Asymptomatique  
after 3 years 

Patient 3 

23 years old 
Congestive heart fail-
ure 

LVH, LAH Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers, VKA 

Dead after 6 months 

Patient 4 

16 years old 
Congestive heart fail-
ure 

LVH, AT Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers, VKA, digoxin 

Compensated  
after 2 years 8 months 

Patient 5 

33 years old 
Congestive heart fail-
ure 

LVH, LAH Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers, VKA 

Compensated  
after 2 year 5 months 

Patient 6 

18 years old 
Congestive heart fail-
ure 

IRBBB Normal Diuretic, beta blokers, VKA Dead after 2 months 

Patient 7 

37 years old 
Congestive heart fail-
ure 

LVH, LAH Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers, VKA 

Compensated  
after 2 years 3 months 

Patient 8 

33 years old 

(brother of patient 7) 

Normal LVH, LAH Normal ACE inhibitor, beta blokers 
Asymptomatique  
after 2 years 3 months 

Patient 9 

51 years old 
Normal LVH, LAH, RAH Normal ACE inhibitor, beta blokers 

Asymptomatique  
after 1 year 3 months 

Patient 10 

40 years old 
Congestive heart fail-
ure 

LVH, LAH, RAH, VES Cardiomegaly 
Diuretic, ACE inhibitor,  
beta blokers, VKA 

Compensated  
after 1 year 

LVH: left ventricle hypertrophy, LAH: left atrial hypertrophy, RAH: right atrial hypertrophy, VES: ventricular extrasystole, AT; atrial tachycardia, ACE: 
angiotensin converting enzyme VKA: vitamin K antagonist, IRBBB: incomplete right bundle branch block. 
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On transthoracic echocardiography (TTE) (Table 2), isolated left ventricle 
non-compaction was predominant in 06 cases (Figure 1 and Figure 2). Three 
patients had bi-ventricular non-compaction (Figure 3) while one patient had 
isolated right ventricle non-compaction. The most frequent localization of 
non-compaction was apical segment (9 cases), apico-lateral segment (8 cases) 
and apicoseptal segment (7 cases). The TTE also revealed the following abnor-
malities: left ventricle dilatation (6 cases), left ventricle systolic dysfunction (7 
cases), right ventricle systolic dysfunction (4 cases) restrictive mitral flow (8 cas-
es), intraventricular thrombus (4 cases). 

All symptomatic patients had received treatment for heart failure with systolic 
left ventricular dysfunction. Asymptomatic patients were put on angiotensin 
converting enzyme inhibitors and beta blockers. The patients with a thrombus 
had been put on vitamin K antagonist. 

The follow up was marked by two deaths occurring at two months and six 
months after diagnosis. The first, in the clinical context of right refractory heart 
failure and the second was the sudden death possibly from ventricular rhythm 
disorder. Postmortem was not performed. The other patients are more or less 
clinically stable until now.  

 
Table 2. Echocardiography data of patients. 

 LVEDD mm LVEF % Mitral profile Localisation NC/C ratio SPAP mmHg TAPSE mm 

Patient 1 

38 years old 
66 31 Restrictive 

Apical, septoapical,  
apicolateral and RV 

3.66 45 24 

Patient 2 

34 years old 
60 63 Restrictive Apical 3.11 5 27 

Patient 3 

23 years old 
57 26 Restrictive 

Apical, septoapical,  
apicolateral and RV 

3.70 61 17 

Patient 4 

16 years old 
66 36 Restrictive 

Apical, septoapical,  
apicolateral, médiolateral 

2.8 51 13 

Patient 5 

33 years old 
57 28 Restrictive 

Apical, septoapical  
apicolateral 

2.7 67 15 

Patient 6 

18 years old 
45 65 Restrictive RV 2.8 72 12 

Patient 7 

37 years old 
48 32 Restrictive 

Apical, apicolateral,  
inferoseptal, inferolateral and RV 

3.0 45 21 

Patient 8 

33 years old 
43 54 Normal 

Apical, apicolateral, septoapical, 
inféroseptal, inférolateral and RV 

5.5 5 16 

Patient 9 

51 years old 
51 72 Normal 

Apical, apicolateral,  
septoapical, mediolateral 

3.2 5 27 

Patient 10 

40 years old 
72 32 Restrictive 

Apical, apicolateral 

septoapical 
2.71 82 17 

LVEDD: left ventricular end-diastolic diameter, LVEF: left ventricular ejection fraction, NC: non-compaction, C: compaction, SPAP: systolic pulmonary 
arterial pressure, TAPSE: tricuspid annular plan systolic excursion, RV: right ventricle. 
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Figure 1. Apical four-chamber view of a left ventricular 
non-compaction with multiple trabeculations on apical 
septo-apical, latero-apical and mid lateral wall. 

 

 
Figure 2. Parasternal small transventricular axis showing 
the measurement of uncompacted and compacted zone. 

 

 
Figure 3. Apical four-chamber view of a biventricular 
non-compaction.  

4. Discussion 

Our study is the first in Togo, and among the few carried out in Sub-Saharan 
Africa; which makes it possible to complete the epidemiological data of this pa-
thology in the region. 

https://doi.org/10.4236/wjcd.2020.1012074


S. Baragou et al. 
 

 

DOI: 10.4236/wjcd.2020.1012074 780 World Journal of Cardiovascular Diseases 
 

LVNC, initially described in young patients, was then individualized in all age 
categories with a predominance of men [13]. Its prevalence is underestimated 
and the circumstances of its discovery are multiple [13]. The clinical manifesta-
tions of this disease are quite diverse [1] [13]. Patients may be asymptomatic. In 
two thirds of cases, clinical manifestations are heart failure, associated with left 
ventricular dilation and systolic dysfunction [13]. Atrial fibrillation (AF) occurs 
in 25% of cases [1] [13], and ventricular tachycardia in almost 50% [1] [13]. 
Sudden death accounts for 50% of deaths from this condition [1] [13]. Throm-
boembolic events are very frequent. In addition to the presence of trabeculation, 
the risk of thromboembolism is favored by impaired systolic function and AF 
[18] [19]. This is the case of one of our patient who had as a circumstance of 
discovery, an ischemic stroke. 

The diagnosis is more often made on the data of the echocardiography. Based 
on Jenni’s work, criteria have been retained [20]. These ultrasound signs make it 
possible to establish the differential diagnosis with normal trabeculation, with 
hypertrophic cardiomyopathies or dilated cardiomyopathies or with the pres-
ence of apico-ventricular thrombi. Given its recent description and diagnostic 
criteria long unclear, the incidence of LVNC has certainly been underestimated, 
and genuine LVNC has been classified as dilated cardiomyopathy [21]. Never-
theless, in tropical areas where dilated cardiomyopathies are described in large 
numbers, it is likely that some patients actually present with LVNC [13]. In the 
literature, various locations have been reported with a predominance of the 
apical segment [17] [22] [23]. Bi-ventricular non-compaction is rare [7] [8] [9], 
but six of our patients presented with bi-ventricular non-compaction. 

Cardiac MRI complements the echocardiography data to identify areas of 
non-compaction and trabeculation, especially in patients with poor echogenicity. 
As such, the ratio of the thicknesses of the compacted and uncompacted areas 
could be an excellent diagnostic criterion associated with the other parameters 
described for echocardiography [17] [24]. This significant ratio beyond a value 
of 2.3 is calculated from measurements made in diastole at four-cavity incidence 
[17] [24]. In addition, MRI shows a hyper signal within uncompacted areas 
during T2 sequences in favor of the presence of fibrosis [19]. 

It has been described a gene encoding a protein of the cytoskeleton of myo-
cardial cells, the Cypher/ZASP gene on chromosome 10: a mutation in its level 
could explain the particular aspect of LVNC [25]. Another mutation in the 
E101K gene encoding a sarcomere protein and common to other cardiomyopa-
thies has recently been described [26]. This then results in genetic heterogeneity. 
There are familial forms of X-linked recessive inheritance whose gene (G4.5 at 
position Xq28) is similar to that of systemic myopathies and which mainly af-
fects males [27]. In pediatric pathology, LVNC has been described in association 
with MLS syndrome (microphthalmia with linear skin defects) combining facial 
dysmorphia, microphthalmia and microcephaly [27]. The familial forms of au-
tosomal dominant transmission seem to be the most frequent, however, sporadic 
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forms have been described which can affect both sexes [28] [29]. 
The treatment LVNC is not codified. This treatment is of identical to treat-

ment that of all cardiomyopathies, 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 [30]. 

The mortality rate in this disease varies from 35% - 47% in older series [30] to 
2% - 15% in recent publications [21] [22] [31]. In sub-Saharan Africa this rate 
remains around 20% and this is because patients are often diagnosed at the stage 
of advanced heart failure [16]. 

5. Conclusion 

Ventricular non-compaction is present in sub-Saharan Africa and mainly in 
Togo. Its prevalence is probably underestimated. This disease is encountered at 
any age but preferentially affects the young male subject. It presents genetic de-
terminism as evidenced by our observations despite the non-performance of a 
genetic investigation. The discovery of a case should lead to the conduct of a 
family investigation with echocardiography performed in the family circle, and 
certainly a genetic investigation in the future. 
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