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cells of intravascular leiomyomas express estrogen and
progesterone receptors, it was presumed that tumor growth
might respond to hormonal manipulation. However, literature
data is inconclusive, and hormonal therapy needs further
evaluation (3). The association between polycystic kidney
disease and leiomyomatosis is highly intriguing and was reported
in rats as a consequence of the somatic loss of function of the
tuberous sclerosis-2 tumor-suppressor gene (4). In humans,
the cytogenetic and molecular characteristics of intravascular
leiomyomas have yet to be fully described.

Conclusion
We describe a case of intravascular leyomyomatosis with extension from the internal iliac vein to IVC and right heart chambers, which was symptomatic by paroxysmal atrial fibrillation. Significant comorbidities such as polycystic hepatorenal disease and
chronic hemodialysis were associated. Successful cardiac mass
resection was not followed by recurrence at one-year follow-up.

References
1.

2.
3.
4.

Gu X, He Y, Li Z, Chen J, Liu W, Zhang Y, et al. Intracardiac leiomyomatosis: clinical findings and detailed echocardiographic features
– a Chinese institutional experience. J Am Soc Echocardiogr 2014;
27: 1011-6.
Quade BJ, Dal Cin P, Neskey DM, Weremowicz S, Morton CC. Intravenous leiomyomatosis: molecular and cytogenetic analysis of a
case. Mod Pathol 2002; 15: 351-6.
Li B, Chen X, Chu YD, Li RY, Li WD, Ni YM. Intracardiac leiomyomatosis: a comprehensive analysis of 194 cases. Interact Cardiovasc
Thorac Surg 2013; 17: 132-8.
Cai S, Everitt JI, Kugo H, Cook J, Kleymenova E, Walker CL. Polycystic
kidney disease as a result of loss of the tuberous sclerosis 2 tumor
suppressor gene during development. Am J Pathol 2003; 162: 457-68.

Video 1. Echocardiographic run demonstrating the prolapsing
tumor from the right atrium to the right ventricle.
Video 2. Angiographic run showing the calcified tumor all
along from the intracardiac part to inferior vena cava. The distal
RV prolapsing part of the tumor is highly mobile.
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Introduction
Non-compaction cardiomyopathy is a rare myocardial disease
that belongs to the non-classified congenital cardiomyopathies (1).
Although the left ventricle is mainly affected, biventricular involvement has also been described in recent years (2). The clinical features of non-compaction cardiomyopathy are non-specific and can
range from being asymptomatic to symptoms of arrhythmia, thromboembolism, and congestive heart failure (2). Non-compaction cardiomyopathy is a complicated disease that can be isolated or be associated with other anomalies, and these patients can present with
concomitant pathological findings, including obstructive ventricular
anomalies (3, 4), mitral cleft (5), ventricular septal defect (6), and
atrial septal defect (7). In 2008, Wessels et al. (8) described a three
generation family with nine patients affected by a combination of
cardiac abnormalities and left isomerism. The cardiac anomalies
included ventricular non-compaction (mostly biventricular), secundum atrial septal defect, pulmonary valve stenosis, and conduction
defects. The laterality sequence anomalies included left bronchial
isomerism, azygous continuation of the inferior vena cava, polysplenia, and intestinal malrotation, all compatible with left isomerism
(8). The authors described these individuals as a member of a new
syndrome, which is inherited in an autosomal dominant pattern. A
genome-wide linkage analysis suggested a linkage to chromosome
6p24.3–21.2 with a maximum LOD score of 2.7 at the marker D6S276.
The linkage interval was located between the markers D6S470 (telomeric side) and D6S1610 (centromeric side) and overlapped with
the linkage interval in another family with heterotaxy (8). Herein, we
report a 45-year-old woman who had moderate mental retardation
and biventricular non-compaction cardiomyopathy in association
with other congenital heart malformations.

Case Report
A 45-year-old woman with moderate mental retardation presented to the hospital with dyspnea and cyanosis as the first man-
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Figure 1. Trabeculated and spongiform appearance of both ventricles in
a transthoracic echocardiogram
LA- left atrium; LV- left ventricle; RA- right atrium; RV- right ventricle

ifestation of a heart disease. She had a 6-month history of lower
leg extremity edema managed with furosemide by her primary
care doctor and presented with worsening lower leg edema and
dyspnea on exertion with a decreased exercise tolerance. She
had no other significant medical history apart from a history of
cognitive impairment from an early age. She was a non-smoker.
She had no history of sudden cardiac death or heart failure in her
family. Initial vital signs were within normal limits. Cardiovascular examination was remarkable for a systolic murmur of grade
3/6 over the left second intercostal area without radiation to the
carotids and a pansystolic murmur of grade 3/6 at the apex with
a radiation to the mid-axillary line. The neck examination showed
a jugular venous distention of about 7 cm. The chest examination
demonstrated reduced breath sounds over both lung bases with
basal crackles.
Bilateral pitting pedal edema of grade 1 was noted. She had
similar signs and symptoms in the past and was treated for obstructive pulmonary disease with β2-agonist drugs. The laboratory workup was unremarkable, except for an elevated brain
natriuretic peptide of 1452 pg/mL. Electrocardiography revealed
sinusal bradycardia, right bundle branch block, and peaked Pwaves in DII. A transthoracic echocardiogram (Fig. 1, Video 1)
showed a trabeculated and spongiform appearance of the both
ventricles, a globally dilated heart with a systolic dysfunction (left
ventricle ejection fraction, 35%), moderate mitral and tricuspid
regurgitation, and severe pulmonary stenosis (peak systolic velocity, 5.26 m/s) (Fig. 2). The ratio of non-compacted/compacted
myocardium in both ventricles was >2 in endsystole, a characteristic of the non-compaction myocardium. Cardiac magnetic
resonance imaging confirmed the diagnosis of biventricular noncompaction (Fig. 3, Video 2). Transesophageal echocardiography
(Fig. 4, Video 3) revealed interatrial septal aneurysm, which was
a localized “saccular” deformity at the level of the fossa ovalis
protruded to the right and left atrium and secundum atrial septal
defect in addition to biventricular non-compaction and pulmonary stenosis. The patient and her relatives did not accept any
further investigation or treatment.
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Figure 2. Transthoracic Doppler echocardiogram demonstrating pulmonary peak systolic velocity

Figure 3. Cardiac magnetic resonance imaging of biventricular noncompaction cardiomyopathy
LA- left atrium; LV- left ventricle; RA- right atrium; RV- right ventricle

Figure 4. Transesophageal echocardiography demonstrating interatrial
septal aneurysm and secundum atrial septal defect
ASD- atrial septal defect; LA- left atrium; RA- right atrium
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Discussion
Non-compaction cardiomyopathy is most commonly a
genetic disease with autosomal dominant inheritance; however,
it can also be sporadic (9). The most frequent source is a mutation
in genes encoding proteins in the sarcomeres, especially
tropomyosin, actin, myosin binding protein C, and troponin (9).
Non-compaction cardiomyopathy may be seen isolated or may
occur with congenital malformations, such as Wolf-ParkinsonWhite syndrome, bicuspid aortic valve, pulmonary atresia,
atrial and ventricular septal defects, coarctation, Ebstein
anomaly, and other conditions (10). Associated non-cardiac
disorders have also been found with Hirschsprung's disease
(11), neuromuscular disorders, and metabolic diseases, such as
the Marfan syndrome (12).
Non-compaction cardiomyopathy is usually diagnosed at
the early stages of life; however, a few cases diagnosed at an
older age have been reported (13). The clinical presentation has a
wide spectrum ranging from asymptomatic to symptoms of heart
failure, arrhythmia, and systemic embolism. Thromboembolic
events associated with non-compaction cardiomyopathy can
be due to atrial fibrillation, decreased ventricular function, and
trabeculated ventricle. If non-compaction cardiomyopathy is
not recognized and treated, the events can subsequently lead
to pulmonary embolism, systemic emboli, mesenteric infarction,
and stroke (14). Because of its variable phenotypical and clinical
presentation, it is often unrecognized or misdiagnosed as another
disease. The diagnosis requires genetic testing combined with
various cardiac imaging modalities (15). Our patient was a middle
aged female presenting with dyspnea, cyanosis, and lower leg
extremity edema, treated as an obstructive pulmonary disease
but diagnosed with non-compaction cardiomyopathy and heart
failure after an echocardiographic and CMR evaluation.
Non-compaction cardiomyopathy is often associated with
conduction defects. Wessels et al. (8) previously described nine
patients affected by a combination of cardiac abnormalities.
Eight of these patients also had cardiac arrhythmia, with sinus
bradycardia in most cases, similar to our patient. Apart from noncompaction of the ventricular myocard, situs abnormalities were
typical for the patients who were defined by Wessels et al. (8).
Six of the nine patients had anomalies, including the nazygous
continuation of the inferior vena cava, polysplenia, left bronchial
isomerism, and intestinal malrotation in this family. We planned
to investigate situs abnormalities and genome-wide linkage
analysis for our patient.
Because of the high risk of thrombus formation within the
intratrabecular recesses, chronic anticoagulant therapy is
suggested in non-compaction cardiomyopathy patients with
atrial fibrillation, a history of thromboembolism, and/or a reduced
ejection fraction (14). However, we could not investigate situs
abnormalities or genetic analysis and prescribe anticoagulant
therapy in our patient, as the patient and her relatives refused
further investigation and therapy.

Conclusion
Non-compaction cardiomyopathy has a genetic origin that can
be found in isolated form or in association with other cardiac or
non-cardiac manifestations. Although it is still unclear whether
the presentation of this unique disease in adulthood represents a
long-standing condition or delayed manifestation of molecular pathology a better understanding of its genetics and the novel gene
mutations may further delineate the natural course of this disease.

References
1.

Elliott P, Andersson B, Arbustini E, Bilinska Z, Cecchi F, Charron P, et
al. Classification of the cardiomyopathies: a position statement from
the European Society Of Cardiology Working Group on Myocardial
and Pericardial Diseases. Eur Heart J 2008; 29: 270-6. [CrossRef]
2. Rao G, Tauras J. Biventricular Noncompaction Cardiomyopathy in
an Adult with Unique Facial Dysmorphisms: Case Report and Brief
Review. Case Rep Cardiol 2015; 2015: 831341.
3. Cavusoglu Y, Ata N, Timuralp B, Gorenek B, Goktekin O, Kudaiberdieva G, 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. [CrossRef]
4. Malagoli A, Rossi L, Mastrojanni C, Villani GQ. A perfect storm: Wolf
Parkinson White syndrome, Ebstein's anomaly, biventricular noncompaction, and bicuspid aortic valve. Eur Heart J Cardiovasc Imaging 2014; 15: 827. [CrossRef]
5. Işılak Z, Cay S, Yiğiner O, Uzun M. Biventricular noncompaction and
mitral cleft. Anatol J Cardiol 2012; 12: 361-2.
6. Powell AW, Taylor MD, Jefferies JL. Left Ventricular Noncompaction
With Muscular Ventricular Septal Defect in Mother and Son. World
J Pediatr Congenit Heart Surg 2017; 8: 396-7. [CrossRef]
7. De Pasquale Meyer G, Kretschmar O, Valsangiacomo Buechel ER,
Kellenberger C, Bauersfeld U, Attenhofer Jost CH. Rare combination
of congenital aplasia of the right pulmonary veins, left ventricular
noncompaction, partial membranous obstruction of left-sided pulmonary veins and secundum atrial septal defect. Int J Cardiol 2011;
152: e49-51. [CrossRef]
8. Wessels MW, De Graaf BM, Cohen-Overbeek TE, Spitaels SE, de
Groot-de Laat LE, Ten Cate FJ, et al. A new syndrome with noncompaction cardiomyopathy, bradycardia, pulmonary stenosis, atrial
septal defect and heterotaxy with suggestive linkage to chromosome 6p. Hum Genet 2008; 122: 595-603. [CrossRef]
9. Towbin JA, Jefferies JL. Cardiomyopathies Due to Left Ventricular
Noncompaction, Mitochondrial and Storage Diseases, and Inborn
Errors of Metabolism. Circ Res 2017; 121: 838-54. [CrossRef]
10. Rooms I, Dujardin K, De Sutter J. Non-compaction cardiomyopathy:
a genetically and clinically heterogeneous disorder. Acta Cardiol
2015; 70: 625-31. [CrossRef]
11. Visonà SD, Thiene G, Mannarino S, Corana G, Osculati A, Angelini A,
et al. Noncompaction cardiomyopathy in Hirschsprung's disease: a
case report. Cardiovasc Pathol 2017; 27: 51-3. [CrossRef]
12. Kwiatkowski D, Hagenbuch S, Meyer R. A teenager with Marfan
syndrome and left ventricular noncompaction. Pediatr Cardiol 2010;
31: 132-5. [CrossRef]

Anatol J Cardiol 2018; 20: 246-51

13. Saglam M, Saygin H, Kozan H, Ozturk E, Mutlu H. Noncompaction of
Ventricular Myocardium Involving the Right Ventricle. Korean Circ J
2015; 45: 439-41. [CrossRef]
14. Udeoji DU, Philip KJ, Morrissey RP, Phan A, Schwarz ER. Left ventricular noncompaction cardiomyopathy: updated review. Ther Adv
Cardiovasc Dis 2013; 7: 260-73. [CrossRef]
15. Arbustini E, Weidemann F, Hall JL. Left ventricular noncompaction:
a distinct cardiomyopathy or a trait shared by different cardiac diseases? J Am Coll Cardiol 2014; 64: 1840-50. [CrossRef]

Video 1. Trabeculated and spongiform appearance of both
ventricles and a globally dilated heart with systolic dysfunction
in the transthoracic echocardiogram.
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Video 2. Cardiac magnetic resonance imaging of biventricular
non-compaction cardiomyopathy.
Video 3. Transesophageal echocardiography demonstrating
interatrial septal aneurysm and secundum atrial septal defect.
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