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Abstract

LVNC is a relatively new clinical entity, with a significant increase in 
awareness and diagnosis in recent years. Currently the aetiology and 
pathogenesis of LVNC remains uncertain, alongside prevalence, how-
ever the diagnosis of LVNC appears to be increasing with improving 
imaging techniques.

For educational purposes involving a rare clinical condition, we 
present the case of a 52 year old gentleman who was diagnosed with 
LV non compaction via ECHO and CMR. Interestingly it was noted two 
of his children had congenital heart disease, one daughter had Tetral-
ogy of Fallot, and a second daughter had both an ASD and VSD.

Challenges facing LVNC involve difficulty of diagnosis with no gold 
standard yet available, uncertainty of benefit with standard disease 
modifying therapies for HF-REF, and apparent increased risk of arrhyth-
mias suggesting early ICD placement may be warranted for patients. 
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Abbreviations: LVNC: Left Ventricular Non Compaction; HF-REF: Heart 
Failure With Reduced Ejection Fraction; HF: Heart Failure; CCU: Coro-
nary Care Unit; ACS: Acute Coronary Syndrome; DAPT: Dual Antiplate-
let Therapy; VT: Ventricular Tachycardia; NSVT: Non Sustained Ventric-
ular Tachycardia; HCM: Hypertrophic Cardiomyopathy; DCM: Dilated 
Cardiomyopathy; ICD: Implantable Cardiac Defibrillator; CMR: Cardiac 
MRI; LGE: Late Gadolinium Enhancement; TOF: Tetraology Of Fallot; 
TGA: Transposition Of The Great Arteries; HLHS: Hypoplastic Left Heart 
Syndrome; ASD: Atrial Septal Defect; VSD: Ventricular Septal Defect; 
PDA: Patent Ductus Arteriosus; LVEF: Left Ventricular Ejection Fraction; 
AF: Atrial Fibrillation; TIA: Transient Ischaemic Attack.
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Introduction

We present the case of a 52 year old gentleman diagnosed 
with an unusual aetiology of HR-REF, being LV non compaction.

Case presentation

A 52 year old male presented to our emergency department 
with one day of chest pain, and two weeks of rapidly progres-
sive shortness of breath. 

On arrival he was hemodynamically stable and examination 
revealed elevated JVP with bilateral inspiratory crepitations. 
ECG showed sinus rhythm with LBBB, and CXR cardiomegaly 
and upper lobe diversion. Admission bloods showed a signifi-
cantly elevated troponin at 1500 and NT-proBNP at 3800, re-
maining bloods were normal. 

He was admitted to CCU with concern for ACS complicat-
ed by acute decompensated heart failure, and managed with 
DAPT, heparin and intravenous diuresis. 

He had frequent runs of monomorphic VT up to 40 seconds 
on telemetry monitoring. Coronary angiography showed nor-
mal coronaries. Echocardiography showed a severely dilated 
LV, and severely depressed LVEF of 15% with trabeculation and 
ventricular recesses suspicious for LV Non Compaction (LVNC).  
CMR was arranged and reported findings consistent with LVNC.

He was commenced of heart failure modifying medications. 
NSVT and VT persisted on bisoprolol and therefore an ICD was 
inserted. He was commended on NOAC therapy for prevention 
of thromboembolism, and discharged home for HF follow up. 

Interestingly it was noted two of his children had congenital 
heart disease, one daughter had Tetralogy of Fallot requiring 
corrective surgeries soon after birth. A second daughter had 
both an ASD and VSD closed in early childhood.

Discussion

LVNC is a relatively new clinical entity, with an increase in 
awareness and diagnosis in recent years. It was first described 
in association with congenital heart disease by Grant in 1926, 
noting appearances of a “Spongey Myocardium” in some pa-
tients. Descriptive cases progressed, and further reports in the 
1970’s and 1980’s noted isolated cases of heart failure with per-
sisting embryonic myocardium [1,2].  

The term ‘isolated non-compaction of left ventricular myo-
cardium’ was introduced by Chin et al in 1990 [3], which recog-
nised LVNC as a rare disorder of endomyocardial morpho-
genesis with prominent ventricular trabeculations and deep 
intertrabecular recesses.

Currently, the exact aetiology and pathogenesis of LVNC re-
mains uncertain, but it suspected due to an arrest in endomyo-
cardial morphogenesis with failure of compaction. Trabecula-
tion is seen at 4-8 weeks of cardiac embryological development, 
likely to increase surface area without an effective epicardial 
coronary circulation.  Compaction begins around 8 weeks ges-
tation, coinciding with the growth of the epicardial circulation, 
progressing from epicardium to the endocardium, from the 
base to the apex, and the septum to the free wall, therefore an 
arrest in the process almost always involves the apex [4]. 

LVNC can occur in isolation, or as part of a syndrome with 
other congenital heart disease including TOF, TGA, HLHS, eb-
steins anomoly, ASD and VSD, PDA, bicuspid aortic valve and 
coartation of the aorta [5]. It has also been described in asso-
ciation with metabolic diseases such as Barths Syndrome, and 
neuromuscular disorders. 

The AHA recognise LVNC as a genetic cardiomyopathy, while 
the WHO and ESC label LVNC as an “unclassified cardiomyopa-
thy”. Genetic information so far shows LVNC can be inherited 
most commonly in an autosomal dominant manner [6], along-
side autosomal recessive and X linked transmission. A genetic 
mutation can be identified in 17-41% of patients screened, de-
pending on patient selection and degree of genes screened [7].

The most commonly identified mutations occurs in sarco-
mere genes MYH7, MYBPC2 and TTN (71% of genetically posi-
tive patients) [8]. Other mutations identified affect cytoskeletan 
and signalling proteins, and overlap is seen with other congeni-
tal diseases as the same gene defects can be seen in HCM and 
DCM. Children are more likely to have an identifiable genetic 
cause, and can have complex genotypes with 2 or more mu-
tations usually resulting in earlier onset and more severe phe-
notype [8]. 52% of 327 patients assessed in this review had a 
sporadic mutation with no family history.

The prevalence of LVNC is uncertain but appears to be in-
creasing. Estimates vary 0.014 to 1.3% [9]. It can be found in-
cidentally without any phenotypical disease in up to 8% of ath-
letes [10], in sickle cell anaemia, and in pregnancy where it can 
regress without complication post natal. It remains uncertain if 
all cases of LVNC are genetic or can be acquired and develop in 
later life, as some case reports describe patients with previously 
normal echocardiograms and later development of LVNC.

LVNC can present in childhood usually with severe heart fail-
ure. Adult presentations frequently involve the triad of heart 
failure, arrthythmia (AF or ventricular) and thromboembolism. 

Diagnosis can be difficult and echocardiogram is the first 
choice modality. Findings suggestive of LVNC on echo include 
prominent trabeculation of the ventricle with deep intertra-
becular recesses, and the appearance of two layers to the myo-
cardium. Criteria have been developed to increase diagnostic 
accuracy, the main three in use being the Chin, Jenni and Stoll-
berger criteria. None are considered gold standard, and up to 
8% of control healthy populations can meet requirements for 
diagnosis particularly black people [11], suggesting they are too 
sensitive. 

CMR is increasingly being used to aid diagnosis. Peterson et 
al and Jaqueir et al looked at the accuracy of CMR in identify-
ing LVNC in patients, and found a ratio between non-compacted 
and compacted layer >2.3, and trabeculated LV mass >20% of 
the global LV mass, have high levels of sensitivity and specific-
ity to detect LVNC. As CMR progresses alongside disease under-
standing, parameters may be updated and improved upon [12]. 
LGE did not accurately discriminate for LVNC, however the pres-
ence of LGE suggests a lower LVEF and increased risk of tachyar-
rhythmias [13].



www.jcimcr.org			       									         Page 3

HF should be managed as per standard HF guidelines. Gen-
eral consensus suggests anticoagulation as per other recom-
mendations and if LVEF is <40% as there is a risk of thrombo-
embolism from intracavity abscesses. In one study, 10.8% of 
patients had identifiable thrombus on ECHO, and 33% had TIA/
stroke without AF detected [16]. Regular screening of patients 
for arrhythmia with 48 hour Holter monitoring should be con-
sidered as VT has been detected in up to 35% of patients [16], 
and ICD placement is recommended with LVEF <35% and NYHA 
class II-IV. Suggestions have been made to consider a risk calcu-
lator similar to the HCM risk assessment, as these patients have 
a tachyarrthymia risk out of proportion to LVEF. 

Patient prognosis depends upon disease phenotype. Initial 
reports suggested a very high mortality up to 35% over 3.7 
years [14], but further information and case studies suggest this 
is an overestimate and now mortality reports range 2-20% [15]. 
A study in the EHJ note that the risk of CV death, VT, appropriate 
ICD shock or CPR was higher with LVNC then in an age matched 
cohort of DCM patients and noted the LVEF was higher in the 
LVNC group, therefore risks do not solely correlate to LVEF [16]. 
Adverse prognostic markers include a higher NYHA class, LV 
systolic dysfunction, and LGE on CMR.  Cardiac transplantation 
should be considered for refractory heart failure or arrhythmia.

Conclusion

LNVC is a relatively rare condition with increasing recogni-
tion in recent years. Individual case reports and case series sug-
gest patient outcomes are poorer and risks of sudden cardiac 
death are higher than in DCM with similar ejection fractions, 
and as such further information in the area is required, along-
side consideration of developing a risk calculator similar to HCM 
for ICD placement.

References

1.	 Postnatal persistence of spongy myocardium with embryonic 
blood supply Dusek J, Ostádal B, Duskova M. Arch Pathol. 1975; 
99: 312-7.

2.	 Engberding.  Identification of a rare congenital anomaly of the 
myocardium by two-dimensional echocardiography: persistence 
of isolated myocardial sinusoids Engberding R, Bender F. Am J 
Cardiol. 1984; 53: 1733-4.

3.	 Isolated noncompaction of left ventricular myocardium. A study 
of eight cases. Chin TK, Perloff JK, Williams RG, Jue K, Mohrmann 
R. Circulation. 1990; 82: 507–513.

4.	 Sedmera D, Pexieder T, Vuillemin M, Thompson RP, Anderson 
RH. Developmental patterning of the myocardium. Anat Rec. 
2000; 258: 319-37.

5.	 Agarwal A, Khandheria BK, Paterick TE, Treiber SC, Bush M, Ta-
jik AJ. Left ventricular noncompaction in patients with bicuspid 
aortic valve. J Am Soc Echocardiogr. 2013; 26: 1306-13. 

	 Attenhofer Jost CH, Connolly HM, O’Leary PW, Warnes CA, Ta-
jik AJ, et al. Left heart lesions in patients with Ebstein anomaly. 
Mayo Clin Proc. 2005; 80: 361. 

	 Lilje C, Rázek V, Joyce JJ, Rau T, Finckh BF, et al. Complications of 
non-compaction of the left ventricular myocardium in a paediat-
ric population: a prospective study. Eur Heart J. 2006; 27: 1855.

6.	 Xing Y1, Ichida F, Matsuoka T, Isobe T, Ikemoto Y, et al. Genetic 
analysis in patients with left ventricular noncompaction and evi-
dence for genetic heterogeneity. Mol Genet Metab. 2006; 88: 
71-7. 

7.	 Hoedemaekers YM,  Caliskan K, Michels M, et al. The impor-
tance of genetic counseling, DNA diagnostics, and cardiologic 
family screening in left ventricular noncompaction cardiomy-
opathy. Circ Cardiovasc Genet. 2010; 3: 232-239.

	 Klaassen S, Probst S, Oechslin E, et al. Mutations in sarcomere 
protein genes in left ventricular noncompaction. Circulation. 
2008; 117: 2893-2901.

8.	 van Waning JI, Caliskan K, Hoedemaekers YM, van Spaendonck-
Zwarts KY, Baas AF, et al.

	 Genetics, Clinical Features, and Long-Term Outcome of Non-
compaction Cardiomyopathy. J Am Coll Cardiol. 2018; 71: 711-
722.

9.	 Pignatelli RH, McMahon CJ, Dreyer WJ, Denfield SW, Price J, et 
al. Clinical characterization of left ventricular noncompaction in 
children: a relatively common form of cardiomyopathy. Circula-
tion. 2003; 108: 2672.

	 Aras D, Tufekcioglu O, Ergun K, Ozeke O, Yildiz A, et al. Clinical 
features of isolated ventricular noncompaction in adults long-
term clinical course, echocardiographic properties, and predic-
tors of left ventricular failure. J Card Fail. 2006; 12: 726-33.

10.	 Gati S, Chandra N, Bennett RL, et al. Increased left ventricular 
trabeculation in highly trained athletes: Do we need more strin-
gent criteria for the diagnosis of left ventricular non-compaction 
in athletes?.  Heart. 2013; 99: 401-408.

11.	 Kohli SK, Pantazis AA, Shah JS, Adeyemi B, Jackson G, et al. Di-
agnosis of left-ventricular non-compaction in patients with left-
ventricular systolic dysfunction: Time for a reappraisal of diag-
nostic criteria. Eur Heart J. 2008; 29: 89-95.

12.	 Petersen SE, Selvanayagam JB, Wiesmann F, Robson MD, Francis 
JM, et al. Left ventricular non-compaction: Insights from cardio-
vascular magnetic resonance imaging. J Am Coll Cardiol. 2005; 
46: 101-105.

	 Jacquier A, Thuny F, Jop B, Giorgi R, Cohen F, et al. Measure-
ment of trabeculated left ventricular mass using cardiac mag-
netic resonance imaging in the diagnosis of left ventricular non-
compaction. Eur Heart J. 2010; 31: 1098-104.

13.	 Junyi Wan, Shihua Zhao, Huaibing Cheng, Minjie Lu, et al. Var-
ied distributions of late gadolinium enhancement found among 
patients meeting cardiovascular magnetic resonance criteria for 
isolated left ventricular non-compaction. J Cardiovasc Magn Re-
son. 2013; 15: 20.

14.	 Oechslin EN, Jost Attenhofer CH, Rojas JR, et al. Long-term fol-
low-up of 34 adults with isolated left ventricular noncompac-
tion: A distinct cardiomyopathy with poor prognosis. J Am Coll 
Cardiol. 2000; 36: 493–500.

15.	 Aras 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. J Card Fail. 2006; 12: 726–33.

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

16.	 Sedaghat-Hamedani F, Haas J, Zhu F, Geier C, Kayvanpour E, et 
al. Clinical genetics and outcome of left ventricular non-compac-
tion cardiomyopathy. Eur Heart J. 2017; 38: 3449-3460.


