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(a systemic muscular disease characterized by replacement of 
skeletal muscle by fatty tissue) was suspected, but no further 
examination was carried out to confirm the diagnosis. Despite 
bilateral ankle and hip joint limited mobility, the patient had 

 45-year-old male patient was referred to the Niguarda 
Ca’ Granda Hospital, Milan, due to worsening dys-
pnea. He had no familiar history of premature cardiac 

disease. He had arthrogryposis at birth; congenital amyoplasia 
A
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Figure.  (A) Color Doppler assessment of mitral regurgitation from transthoracic echocardiography 4-chamber view in patient 1. 
(B) Magnetic resonance imaging (MRI) of patient 1. Four-chamber image from cine acquisitions, showing typical findings of left 
ventricular apical hypoplasia (LVAH). (C) Two-chamber image from cine acquisitions. The peculiar aspect of the right ventricle 
(RV) wrapping around the left ventricle (LV) can be seen. (D) MRI of patient 2. Four-chamber image from cine acquisitions. Deep 
trabeculae in both ventricles can be observed, in addition to LVAH. LA, left atrium; RA, right atrium. *, areas of non-compaction.
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scribed in the previous section.
Cardiac magnetic resonance confirmed the truncated aspect 

of the LV with a thin interventricular septum (5 mm) bulging 
towards the right ventricle. Papillary muscles were originating 
from the flattened apex, which presented very prominent tra-
becule, compatible with the diagnosis of non-compaction. The 
right ventricle was stretched, covering part of the missing apex. 
Diagnostic criteria for non-compaction were fulfilled also for 
the right ventricle (Figure D). Systolic function was mildly re-
duced for both ventricles (EF 50% and 53% for left and right 
ventricle, respectively). No epicardial fat tissue was observed 
near the apex, but small areas of late enhancement were observed 
in the trabeculae of both ventricles.

The patient was treated with a low dose of β-blocker (meto-
prolol 50 mg/day) for anti-arrhythmic prophylaxis and kept as-
ymptomatic during a 4-year follow-up period. The patient’s 
general aspect was mildly dysmorphic, so genetic testing was 
suggested in the suspect of a syndromic complex, but it was 
refused by the patient’s parents.

Since the first description made in 2004 by Fernandez-Valls 
et al,1 LV apical hypoplasia (LVAH) has been described in only 
a few case reports and small series, involving 14 patients glob-
ally (Table).1–12 Its peculiar features include the following: (1) 
truncated and spherical aspect of the LV; (2) rightward bulging 
of the interventricular septum; (3) anomalous origin of papillary 
muscles from flattened apex; (4) deposition of fatty material 
contiguous with epicardial fat in the region of the missing apex; 
(5) elongation of the right ventricle wrapping around the defi-
cient LV apex; and (6) various degrees of systolic dysfunction. 

Being found at all ages, including in newborns,2 a congenital 
genesis has been proposed. Many hypotheses have been for-
mulated to explain in utero formation of this pathology but ab-
normal ventricular septation can be considered the most accept-
ed.1 Conversely, another interesting theory suggests that the LV 
could be divided into 3 distinct anatomic components, namely 
the inlet; the apical trabecular portion; and the outlet. In this 
context, isolated LVAH could be considered the expression of 
congenital malformation of the trabecular portion alone, while 
the relatively most common hypoplastic left heart syndrome 
involves all 3 entities.3

Moreover, although LVAH has been reported alone in the 
majority of cases, concomitant congenital conditions were di-
agnosed in 3 cases, including patent ductus arteriosus,4 complete 
transposition of atrioventricular valves5 and combined aortic 

a substantially normal life. Due to worsening dyspnea, resting 
electrocardiogram (ECG) was performed, showing complete 
left bundle branch block and non-datable atrial fibrillation with 
normal ventricular rate. Physical examination indicated systolic 
mesocardial murmur. Rest echocardiography showed spherical 
left ventricle (LV) with severe depression of systolic function 
(ejection fraction [EF], 30%) and mild mitral regurgitation 
(Figure A); right ventricular function was normal (Tricuspid 
annular plane systolic excursion, 19 mm); estimated pulmonary 
artery systolic pressure was elevated (69 mmHg). Due to these 
findings the patient was referred for cardiac magnetic resonance 
(CMR). 

Cardiac magnetic resonance was performed on a 1.5-T scan-
ner (Siemens Avanto, Erlangen, Germany) using a 4-element 
phased-array receiver coil. All images were acquired with ret-
rospective ECG gating and during repeated single breath-holds. 
The images acquired showed a spherical LV without a clearly 
identifiable apex. Wall thickness was diffusely reduced, the in-
terventricular septum was 9 mm thick, bulging towards the right 
ventricle. Papillary muscles were abnormal, originating from the 
truncated apex, and the right ventricle was stretched and ex-
tended towards the missing apex (Figures B,C). Right ventri-
cle and the most distal portion of the LV showed areas of non-
compaction (trabeculae/wall ratio >2.5). The LV also had severe 
systolic dysfunction (EF, 30%) and right ventricular function 
was mildly reduced (EF, 40%). Bilateral atriomegalia was also 
detected and abundant epicardial fat was present above truncated 
apex. Post-contrast imaging showed a small intramyocardial 
area of late enhancement at the posterior insertion of the right 
ventricular free wall in the interventricular septum. Optimal 
medical therapy for heart failure was initiated, including enal-
april, bisoprolol and spironolactone. The patient experienced 
improvement of symptoms after the onset of therapy although 
LV function remained severely depressed. The patient refused 
implantable cardioverter defibrillator and was clinically stable 
at 2-year follow-up.

A 12-year-old girl was referred for CMR for the diagnostic 
suspicion of LV non-compaction. She had no family history of 
congenital heart disease but at the age of 3 months she had un-
dergone operation for ostium primum atrial septal defect causing 
significant left to right shunt. Subsequently the girl was com-
pletely asymptomatic but follow-up echocardiography showed 
a spherical LV with prominent trabeculae, so CMR was sug-
gested. The examination followed the same study protocol de-

Table. Main Findings of LVAH

First author, year Age (years)/sex Concomitant conditions

Fernandez-Valls, 20041 22/F
46/F
26/M

None

Marin, 20072 3 months/M None

Flett, 20087 37/F None

Irving, 20098 19/M None

Vanhecke, 20113 53/F None

Haffajee, 20114 50/M Patent ductus arteriosus

Chaowu, 20115 22/F Complete AV valves transposition

Motwani, 201110 63/M None

Starmer, 20129 62/M None

Tumabiene, 201211 21/F None

Ong, 201212 11/F None

Moon, 20136 33/M Infundibular pulmonary and aortic stenosis

AV, atrioventricular; LVAH, left ventricular apical hypoplasia.
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and pulmonary stenosis.6
In the present case, 2 complex presentations were found. As 

best as we could find, none of these conditions have been de-
scribed before. In the first patient a primary muscular disease 
was present, albeit not completely clear. Many myopathies are 
known for various grades of cardiac involvement; and primary 
amyoplasia, thus still considered idiopathic, has the peculiar 
histological finding of the replacement of skeletal muscle by 
fatty tissue.13 The same finding is seen in LVAH, where fatty 
infiltration usually replaces the missing part of the apex. More 
interestingly, atrial septal defect and biventricular non-compac-
tion were found in the second patient. It is difficult to explain 
these findings according to the theory of agenesis of the LV 
portion. Conversely, “classical” LV non-compaction and LVAH 
share some peculiarities such as various degrees of fatty infiltra-
tion into myocardial tissue.14 Probably, a common pathological 
pathway could explain both of the present cardiomyopathy pre-
sentations. Although overall prognosis seems to be good with 
optimal medical therapy for heart failure, current experience is 
too limited to suggest a standardized therapeutic approach.

Widespread use of CMR has facilitated description of chal-
lenging and rare conditions that could be difficult to diagnose 
properly on ultrasonography, even if recent progress of this 
technology has narrowed this performance gap over time.15 
LVAH is one of these challenging pathologies, and its unique 
features strongly suggest the hypothesis of a new clinical entity. 
The present findings suggest that LVAH could be ascribed to 
a form of primary cardiomyopathy, but further observations 
are needed to better clarify the origin of this disease.
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