
 

 

Case study 

 

 

MYOCARDIAL INFARCTION REVEALING NON-COMPACTION OF THE LEFT VENTRICLE: A 
RARE CASE-BASED DISCUSSION. 

 

Abstract :  

Leftventricular non compaction (LVNC)isacardiomyopathy due to disturbances in the normal 
development of the heart muscle lead to the persistence of hypertrabeculation. its incidence 
is more common in males. 

The mostcommonclinicalpresentations at the time offirst diagnosis are heartfailure, 
thromboembolicevents and variousrhythmdisorders. 

We report the case of a 52 yearold man, with a probable unexploredhistory of 
cerebrovascular accident, whoconsultedinthe emergency room for acute chest pain 
constrictive restrosternale. 

The electrocardiogramshowednegative T waves in the lateral and inferior septum. The 
echocardiographyshowed a trabeculated aspect of the apex of the leftventricle, 
intertrabecularrecessestakingcolor on color Doppler. Ultra-sensitive troponinswereelevated 
to 351 ng/l. 

A coronaryangiographywasperformedreturning normal. 

Myocardialischemiawithhealthycoronariessecondary to non-compaction of the LV 
remainspoorlyunderstood and maybesecondary to an anomaly of the microcirculation, 
coronaryembolization of a thrombus formed at the level of the ventriculartrabeculations. 

The dreadful complications ofdiscovery of LVNC must draw the cardiologist's attention to 
thispathology for bettersubsequent management. 
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Introduction :  

Leftventricular non-compaction (LVNC) or 
previouslycalledembryonicspongyleftventricleischaracterised by the presence of excessive 
trabeculations of the leftventricle, formingdeepcavitiesthatfillwithblood.  

It is due to disturbances in the noncompactionprocess of multifactorialoriginleading to the 
persistence of hypertrabeculation and LVNC.   
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The mostfrequentclinicalpresentations at the time offirst diagnosis are heartfailure, 
thromboembolicevents and variousrhythmdisorders. 

We report the case of a 52-year-old patient admittedwith acute non-ST-segment 
elevationcoronary syndrome in whom LVNC wasdiscoveredincidentally on 
echocardiography. There are few similar cases in the literature. 

Case presentation :  

 

We report the case of a 52 yearold man, a 20 yearoldsmoker, with no personal or 
familyhistory of cardiovascularpathology or suddendeath. Hissymptoms date back to 
twomonthsbeforehis admission with the onset of constrictive retrosternalchest pain at rest, 
which gave wayspontaneously; the patient consulted the emergency room. In addition, the 
patient reported a transienthemiparesisoccurring 3 yearsbeforehis admission, whichwas not 
the subject of a consultation or exploration.  

On admission, the patient wasconscious, hemodynamically and respiratory stable, eupneic, 
normocardial at 95 bpm and normotensive at 110/65 mmHg. The physicalexaminationdid 
not revealanyheartmurmurs or signs of cardiacinsufficiencywith normal pleuropulmonary 
auscultation. The neurologicalexaminationdid not revealanymotor or sensorydeficit.  

The electrocardiogramshowednegative T waves in the lateral and inferior septum. The 
echocardiographyshowed a trabeculated aspect of the apex of the leftventricle, 
intertrabecularrecessestakingcolour on colour Doppler, an aspect of non-compacted tissue 
at the apical levelwith a ratio of compacted to non-compacted tissue at 3.14. (figure 1.2.3) 
The echocardiographydid not revealany segmental kineticdisorder, noranyindividualizable 
thrombus, with a leftventricularejection fraction (LVEF) preserved at 55%. The chest X-ray 
waswithoutabnormality. The coronaryangiographyperformedwithin 24 hourswas normal 
with no atheromatousplaques or thromboticlesions. A holter ECG wasperformed and found 
no supraventricularrhythmdisorder. Cardiac MRI was not performedbecauseitwas not 
available.   

In view of the neurologicalsymptomsdescribed by the patient, a 
cerebralscannerwasperformed, showingischemiclesions of a sequential nature.  

 On biologicalexamination, the ultra-sensitive troponinswereelevated to 351 ng/l, a 
microcytichypochromicanaemia at 9.7 g/dL, and a correct renalfunction. A thrombophilia 
test did not revealanyabnormality.  

Facedwith a myocardialinfarctionwithnon obstructive coronaryarteries  on a non-
compaction of the leftventricle, the possible diagnoses were a myocardialinfarction (MI) due 
to an attack on the microcirculation found in the non-compaction of the LV, or the 
embolisation of a thrombus formed at the apical level of the LV despiteits non-visualisation 
on echocardiography and the absence of thrombus at the level of the coronaries on 
coronaryangiography, or a thrombus linked to atrial fibrillation in the context of LVNC. Type 
2 MI wasalsosuspected in the presence of irondeficiencyanaemia.  The mostlikelymechanism 
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in the face of coexistingsequelae of ichemicbrainlesionsis embolisation from a thrombus in 
the trabeculations not visualised on echocardiography or paroxysmal atrial fibrillation ( AF).   

The patient wastreatedmedically and put on anticoagulation withvitamin K antagonist (VKA). 

DISCUSSION  

Leftventricular non-compaction describesphenotypicphenomencharacterised by the 
presence of excessive trabeculations of the leftventricle, 
formingdeepcavitiesthatfillwithblood. The first autopsy report describing an 
"embryonicspongy pattern of the leftventricle" in newbornswaspublishedin 1926 [ 1 ].  The 
first case of an isolatedsinusoidalanomaly of the leftventriclediagnosed by echocardiography 
in a 33-year-old womanwaspublishedin 1984.[ 2]. 

Its classification as a cardiomyopathydiffersbetween the European Society of Cardiology and 
the American Heart Association. The former definesit as an "unclassifiedcardiomyopathy", 
and the latter as a "geneticcardiomyopathy" [ 3 , 4 ]. 

The prevalenceis 4.1-5%, and men are almostthree times more affected[ 5 ]. 

Disturbances in the normal development of the heart muscle lead to the persistence of 
hypertrabeculation. Trabeculationsappear at the end of the 4th week of gestation. The 
thinsubepicardial part of the muscle forms the "compactedmyocardium" while the 
trabecular part forms the "non-compacted" part. In the followingweeks, the 
trabeculaethicken, increasing the volume of the compacted layer, while the 
intertrabecularrecessescompress and formcapillaries [6 ]. Disruptions in thisprocess, for 
whateverreason, lead to the persistence of hypertrabeculation and LVNC.  Normally, the 
process of compaction progresses from the epicardium to the endocardium, from the 
septum to the free wall and from the base to the apex in the LV. Moreover, itis more 
oftenobserved in the LV than in the right ventricle. Therefore, apical non-compaction is the 
mostcommon type.  

Furthermore, the presence of many cases of familial LVNC argues for a geneticorigin of the 
disease and about 66 genes have been considered to beassociatedwith LVNC, 82% of which 
code for sarcomericproteins[ 7 ]. In patients with LVNC, various concomitant 
congenitalheartdiseases and neuromusculardisorders have been reported.  

Furthermore, hypertrabeculation has not always been pathological and maybereversible. It 
has been observed as an adaptive phenomenon to increasedcardiac output in athletes, 
pregnantwomen and patients withhaemoglobinopathy[8 ]. The 
trabeculatedventriclecanfunction more efficiently by generating the samesystolicejection 
volume at lowerstrain and wall stress.  

The mostcommonclinicalpresentations at the time of first diagnosis are heartfailure, 
thromboembolicevents and variousrhythmdisorders.  

Ventriculardysfunctionmaybesystolic or diastolic. Although the mechanism of 
heartfailureassociatedwith LVNCis not clear, it has been 
suggestedthatmyocardialischaemiamayplay an important role. This issupported by 
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subendocardial perfusion deficitsthat have been observed on cardiac MRI and PET scans 
thatwill lead to subendocardialfibrosis and necrosis  and these perfusion deficitsunrelated to 
atherosclerosisare explained by an overlythicksubendocardialuncompacted layer, preventing 
the endothelialmyocardiumfromcontacting the epicardialcoronaryarterial system, 
therebycausingischaemia. 

The incidence of atrial fibrillation ranges from 15 to 23% and may lead to systemic 
embolisation. It has been observed more frequently in patients 
withreducedleftventricularsystolicfunction[ 9 ]. Ventriculartachyarrhythmias are more 
common and occurin 47% of cases [ 10 ]. Ventricular fibrillation isacommon cause of 
suddendeath in patients with LVNC. Thromboembolic complications canoccur in up to 38% [ 
11]. Excessive trabeculation and atrial fibrillation of the leftventricle have been shown to 
bearisk factor for thromboembolicevent .[ 12 ]. 

Echocardiographyis the mostwidelyused diagnostic tool. Many diagnostic criteria have been 
proposed and include the presence of at least threetrabeculations, the presence of blood 
flow between the trabeculations. In addition, the ratio of compacted to non-
compactedmyocardium must be>2 at end diastole, and withoutsecondary causes.  Finally, 
the absence of a "golden standard" makesdiagnosisverydifficult. Cardiacmagneticresonance 
has become the method of choice for diagnosing LVNC [ 13]. 

LVNC has no specifictherapy to date.  Treatmentshouldbeappliedaccording to the clinical 
situation. In patients withdecreased LVEF, treatment of 
heartfailureshouldbeappliedaccording to guidelines [14].  

In the prevention of embolic events, anti vitamin K  and new oral 
anticoagulant(NOAC)canbeconsidered. In patients with LVNC and AF or ahistory of 
embolicevents, NOAC is the first choice. In patients withleft ventricular thrombus, AVK  are 
the drugs of choice.  

There is no agreement on treating patients withleftventriculardysfunctionwithout a history 
of atrial fibrillation with anticoagulants or aspirin.  In patients with normal LVEF, the 
decisioncanbe made takingintoaccount the CHADS 2 score. Chimenti et al. Suggestedthat 
patients with a CHADS 2 score >2 shouldbestarted on NOACs [15]. 

Ischaemia in LVNC canbeexplained by severalmechanisms. The association of LVNC 
withcoronaryarterydiseaseisconsidered rare, and maybeexplained by a 
commongeneticpredisposition to LVNC and MI.  There isevidence of an association between 
MI and the activity of cytochrome P450 2C9 and sarcomere-relatedproteinssuch as the 
calcium-bindingprotein S100A. [17]When LVNC isdiagnosed and the genes for one or more 
of theseproteins are mutated, an increasedrisk of MI shouldbesuspected. A 
coronaryangiographystudy in LVNC subjectsshowedthat 29% of patients 
hadsignificantcoronaryarterydisease [18] . In addition, microcirculatorydysfunction has also 
been proposed as a mechanism of myocardialischaemia in LVNC. This wassupported by post-
mortem analyses of LVNC hearts, whichshowedischaemicsubendocardiallesions. [19] A 
previousstudyconcludedthatcoronaryreservedecreases in LVNC patients in bothcompacted 
and non-compactedheart muscle, including the normal epicardialcoronary system [18]  . In 
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addition, LVNC may affect the progression of remodelling in patients with MI and 
mayworsentheirprognosis. Associatedwiththesemechanismsis the 
embolicmechanismsecondary to thrombus in the trabeculations of the LV or secondary to 
atrial fibrillation common in the LVNC.[20]   

Although the relationshipbetween LVNC and coronaryheartdiseaseis not wellunderstood, 
anumber of papers have reported an association between NCC and acute 
myocardialinfarction.  

A few cases have been reportedincluding a 73-year-old patient withleftventricular non-
compaction (LVNC) whowasdiagnosedwith acute myocardialinfarction (MI), 
withatheromatousinvolvement of all threecoronaryarteries and intraventricular thrombus 
[21]. 

Arun Gopi reported a 19-year-old man withsigns of heartfailure.[22] TTE revealed LVNC 
withsevere LV dysfunction. He was put on medicaltreatmentincluding oral anticoagulants. 
Despitethis, 6 monthslaterhepresentedwith an anterior wall MI. The coronary angiography  
revealed a thrombotic . 

Twoother patients werereported, aged 20 years, admittedseparately for ST-segment 
elevation ACS, in whomcoronaryangiographyshowed normal coronaries. And in whom the 
TTE found non-compaction of the LV.[23] These latter cases are similar to our patient 
whowasadmitted for non-ST-segment elevation ACS, withechocardiographyshowing LVNC 
without thrombus and coronaryangiographyshowing normal arteries. 

Conclusion :  

LVNC is a rare condition but one thatshouldbekept in mind by the cardiologist as 
itmimicsseveralcardiac conditions.  

LVNC isalmostalwaysdiscoveredfollowing complications such as heartfailure, 
thromboembolicevents or following a myocardialinfarction as our case illustrates. 

The limited but growing number of reported cases provides evidence of an association 
between NCVG and MI. And because of this, patients with NCVG are considered at high risk 
for MI.Furtherstudies are needed for a better comprehension of the mecanisms incriminated 
and  codification of the management of this pathology.  
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Figure 1 : apical 4-chamber echocardiographic section showing a trabeculated aspect of the 
apex of the left ventricle 



 

 

 

Figure 2 : apical 4-chamber echocardiographic section showing inter trabecular recesses 
taking colour on colour doppler 

 

 

Figure 3 : Parasternal short-axis echocardiographic section showing an aspect of non-
compacted tissue at the apical level with a ratio of compacted to non-compacted tissue of 
3.14 

 

 


