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A B S T R A C T

Histiocytoid/oncocytic cardiomyopathy (HCM) is a rare, distinctive arrhythmogenic disorder that presents as
arrhythmia or sudden death in infants and children. Ventricular noncompaction (VNC) is a rare cardiomyopathy
characterized by a thickened endocardial layer of noncompacted myocardium and a thin epicardial layer of
compacted myocardium. Only six cases of the association of both cardiomyopathies have been reported pre-
viously in the literature. All these cases were in children. To the best of our knowledge, a case of HCM has not
been described in the adult. We report the case of a 45-year-old man with an increased heart weight and in-
volvement of both ventricles by HCM and VNC cardiomyopathy. Besides, multiple foci of myocardial dis-
organization were detected. He died suddenly while hiking. The association of both processes HCM and VNC was
an unexpected finding at autopsy. The death was linked to functional abnormalities of the cardiac histiocytoid
cells, and it was favored by a state of abnormal development of the heart.

1. Introduction

Histiocytoid or oncocytic cardiomyopathy (HCM), also known as
Purkinje cell hamartoma, is a congenital multicentric hamartomatous
proliferation of cardiac cells with oncocytic characteristics [1]. The
condition is very uncommon, the age range at presentation is birth to 4
years (mean, 10–13 months), and there is a female predominance of
75%. The most common presenting features are arrhythmias and elec-
trical disturbances, followed by sudden death [1–3].

Ventricular noncompaction (VNC) is defined by excessively promi-
nent ventricular trabeculations, deep intertrabecular recesses, and a
thin compacted layer. The diagnosis is established when the ratio of
noncompact inner myocardial layer to compact subepicardial layer
is> 2 [4–6]. This rare cardiomyopathy is more common in men than in
women with male patients accounting for about 71% [7]. Clinical
presentation is highly variable. It may be asymptomatic or it may lead
to heart failure, arrhythmias, including sudden cardiac death, and
systemic embolic events [6].

Association of HCM and LVNC has been rarely reported. We are

aware of only six cases documented, all in infants or children
[4,8,9–11].

To the best of our knowledge, a case of HCM has not been described
in the adult. We report herein a case of HCM in an adult male associated
with VNC presenting as sudden unexpected cardiac death.

2. Case report

A 53-year-old Caucasian man was found dead on a trail while
hiking. Two years before he suffered several episodes of dizziness with
normal electrocardiograms and without consequences. Past medical
history also revealed chronic asthma treated with bronchodilators and
gastroesophageal reflux. The family denied smoking, alcohol or in-
travenous drug abuse.

At autopsy, the heart weighed 420 g. Grossly, both ventricles
showed a two-layer myocardium. This was thin and compacted next to
the epicardium, and thick, noncompacted next the endocardium. The
luminal surfaces of both ventricles showed excessive number of ab-
normally conspicuous coarse trabeculations with deep intertrabecular

http://dx.doi.org/10.1016/j.prp.2017.09.002
Received 7 June 2017; Received in revised form 28 July 2017; Accepted 5 September 2017

⁎ Corresponding author at: Pathology Unit, Medical and Surgical Sciences Department, University of Cantabria, Avda. Cardenal Herrera Oria S/N, 39011 Santander, Spain.
E-mail address: apavbj@humv.es (J.F. Val-Bernal).

Pathology - Research and Practice 213 (2017) 1424–1430

0344-0338/ © 2017 Elsevier GmbH. All rights reserved.

MARK

http://www.sciencedirect.com/science/journal/03440338
http://www.elsevier.com/locate/prp
http://dx.doi.org/10.1016/j.prp.2017.09.002
http://dx.doi.org/10.1016/j.prp.2017.09.002
mailto:apavbj@humv.es
http://dx.doi.org/10.1016/j.prp.2017.09.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.prp.2017.09.002&domain=pdf


recesses from the basal segments to the apices (Fig. 1A). There were
multiple raised, yellowish endocardial nodules in both ventricles with a
clear predominance in the left ventricle. These endocardial nodules
were present circumferentially in all walls of the left ventricle (Fig. 1B).
The thick trabeculae simulate papillary muscles (Fig. 1C). The size of
the yellow nodules ranged from 1 mm to 5 mm (Fig. 1D). The non-
compacted layer in the left ventricle involved 84.2% of the thickness.
This layer in the right ventricle involved 81.9% of the thickness.
Measurements were made in the middle third of both ventricles and
histologically confirmed.

Microscopically the noncompaction layer showed anastomosing
muscle bundles separated by irregularly branching recesses, sometimes
with a staghorn appearance, covered by endocardium (Fig. 2A). In this
noncompaction layer, there was focal fibroelastosis of the endocardium,
and replacement fibrosis, and adipose infiltration of the sub-
endocardium (Fig. 2B). The left ventricle exhibited deep recesses ex-
tending more the 50% of the left wall thickness. In the right ventricle,
the recesses extended more than 75% of the wall thickness. Besides, the
endocardial yellowish areas identified macroscopically were con-
stituted by well-circumscribed, collections of large, polygonal, onco-
cytic or histiocytoid cells with centrally located round to oval nuclei.
These nuclei were dark, or vesiculous with visible nucleoli. The cyto-
plasms were occasionally vacuolated (Fig. 2C). The nodules of histio-
cytoid cells were scattered in the subendocardium of both ventricles
(Fig. 2D). Histiocytoid cells showed diverse morphologic aspects. Thus,
cells were pale (Fig. 3A), oncocytic (Fig. 3B), or elongated recalling
Purkinje cells (Fig. 3C). All these cells stained faintly with the periodic
acid Schiff (PAS) procedure. This staining highlighted cell membranes.
Massońs trichrome and Van Giesońs stains showed absence of sig-
nificant collagen fibers among the cells and clear reduction in the
number of myofibrils. These were displaced to the periphery of the cells
(Fig. 3D). Additionally, trichrome stains demonstrated focal en-
docardial sclerosis overlying the lesions. There was no inflammatory
infiltrate. Cardiac valves were not affected. No connections were

observed between the histiocytoid nodules and the sinoatrial or atrio-
ventricular nodules, or with the His bundle. One aggregate of foam cells
without a necrotic core or fibrous cap (xanthoma) was found in the
intima layer of the left anterior descending coronary artery (Fig. 4A).
There were multiple foci with myocytes showing disorganized fascicles
on the wall of both ventricles (Fig. 4B).

Immunohistochemically, the histiocytoid cells showed positivity for
desmin (Fig. 5A), anti-mitochondrial antibody (Fig. 5B), myoD1
(Fig. 5C), muscle specific actin (HHF35) (Fig. 5D), and myoglobin
(Fig. 6). These cells showed no reactivity for S100, lysozyme, alpha-1-
antitrypsin, CD68, and smooth muscle myosin heavy chain (SMMS-1).

Mild atherosclerosis of the aorta and coronary arteries was ob-
served. The lungs showed diffuse congestion and multiple foci of recent
alveolar hemorrhage. The liver presented generalized acute congestion
and mild macrovacuolar steatosis. The rest of the organs showed no
significant alterations.

The forensic study did not detect drugs of abuse in urine.

3. Discussion

HCM is a rare disorder usually affecting female infants under the
age of 2 years. HCM is more common in Caucasian (75%), followed by
African-American (15.6%), Latin-American (6.3%) and Asian infants
(3.1%) [3]. The disease has diverse clinical presentations. Most re-
ported patients (70%) experienced arrhythmias and electrical dis-
turbances including ventricular fibrillation. Other infants were healthy
except for undergoing a flu-like illness of short duration before their
death. Approximately 22% of patients presented as sudden death
without prior clinical manifestations [3]. Some authors consider HCM a
form of mitochondrial cardiomyopathy [12,13]. Thus, ultrastructural
study of cases has revealed striking mitochondrial hyperplasia with
disarranged cristae and reduced numbers of myofibrils [14]. On the
other hand, it has been confirmed that the disease is genetically het-
erogeneous [14].

Fig. 1. Cardiac gross appearance. (A) Biventricular
noncompaction. In the left ventricle, a compressed
spongy parenchyma can be seen. In the right ven-
tricle, the pattern is of anastomosing broad trabe-
culae. There is absence of well-formed papillary
muscles. (B) Raised, yellowish endocardial nodules
are seen predominantly in the left ventricle. (C) The
trabeculae simulate papillary muscles. Close up view
of prominent endocardial yellow nodules are seen in
(D).
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