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An Autopsy Case of Fabry’s Disease
with Cardiac Manifestations

Osamu Suzuki and Masafumi Abe

We report an autopsy case of Fabry’s disease with cardiac manifestations. Electron microscopic examination of rectal biopsy
specimens revealed lamellar bodies and osmiophilic irregular bodies. Biochemical analysis showed low enzymatic activity of a-
galactosidase A in plasma fluid. Microscopic examination on autopsy showed marked hypertrophy and vacuolation of cardiac
muscle cells. Intracytoplasmic vacuolation was also found in glomerular epithelial or endothelial cells and smooth muscle cells
of renal arteries, Meissner’s plexus in the submucosa of small and large intestines, and smooth muscle cells of arterioles in the
cerebrum. The diagnosis of Fabry’s disease was made. The patient died suddenly of cardiomyopathy. [J Clin Exp

Hematopathol 49(2) : 121-123, 2009)
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INTRODUCTION

Fabry’s disease is an X-linked lysosomal storage disease
caused by mutations in the gene encoding the lysosomal en-
zyme, a-galactosidase A.! The resultant deficiency in a-
galactosidase A activity leads to intralysosomal accumulation
of neutral glycosphingolipid, ceramide trihexoside, in various
organ systems. The disease is characterized by progressive
clinical manifestations and premature death from renal failure,
stroke and cardiac disease.! The incidence of Fabry’s disease
has been estimated at 1 in 40,000 to 1 in 117,000 live births
for males.! The most common clinical features of classical
Fabry’s disease are angiokeratoma, hypohidrosis, neuropathic
pain, renal dysfunction as proteinuria, gastrointestinal disturb-
ance, cornea verticillata and cardiac failure.?> The a-
galactosidase A gene consists of seven exons located on the
long arm of the X chromosome (Xq22.1) that encode a 101 kd
homodimeric glycoprotein. Over 250 mutations have been
described spanning all seven exons.?
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CASE REPORT

The patient was a 62-year-old man who had been suffer-
ing from schizophrenia and depression since his twenties. He
had angiokeratoma and Fabry’s disecase was suspected.
Electron microscopic examination of the rectal biopsy speci-
men revealed the lamellar bodies and osmophitic irregular
bodies. Biochemical analysis showed low a-galactosidase A
activity in plasma fluid (0.48 nmol/hr/mL : normal activity <
6.4), and the diagnosis of Fabry’s disease was made. The
patient’s sister was also diagnosed with Fabry’s disease. The
patient received enzyme replacement therapy (administration
of a-galactosidase) for four years. Following a cerebral in-
farction, he was hospitalized due to dysphagia, and died sud-
denly on the second day of hospitalization. An autopsy was
performed.

AUTOPSY FINDINGS

The patient showed marked emaciation. Macroscopic
findings showed marked hypertrophy of the anterior, lateral
left ventricle wall and septum of the heart and partial thinning
of the posterior left ventricle wall (512 g) (Fig. 1). Micro-
scopic examination revealed marked vacuolation of cardiac
muscle cells (Fig. 2) with marked replacement fibrosis.
Fibrosis was also found in the thinning portion of the posteri-
or wall of the heart (Fig. 3). Electron microscopic examina-
tion showed numerous lamellar structures and osmiophilic
irregular bodies in the cytoplasm of cardiac muscle cells (Fig.
4). Vacuolation was also found in the endothelial and epithe-
lial cells of glomeruli (Fig. 5) and smooth muscle cells of
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Fig. 1. Marked asymmetric hypertrophy of left ventricle wall
of the heart. The width of left ventricle wall is up to 30 mm in
maximum.

Fig. 3. Marked replacement fibrosis of left ventricle wall
of the heart. elastica-Masson staining, % 100.

renal arteries, Meissner’s plexus in the submucosa of small
and large intestines and smooth muscle cells of arterioles in
the cerebrum. In the cerebrum, several small lacunar infarc-
tions were found.

DISCUSSION

The patient was diagnosed with Fabry’s disease based on
electron microscopic and biochemical findings. The cardiac
manifestation of Fabry’s disease is characterized by myocar-
dial hypertrophy with replacement fibrosis.* This correlates
well with observation of relatively mild diastolic dysfunction
in the early stage of the disease, progressing to systolic and
severe diastolic ventricular impairment in advanced stages.*
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Fig. 2. Marked vacuolation of cardiac muscle cells of left
ventricle wall of the heart. Hematoxylin & Eosin staining, x
100.

Fig. 4. Electron micrograph showing numerous lamellar struc-
tures in the cytoplasm of cardiac muscle cells of the left ventricle
wall of the heart. x 12,000, bar =1 um.

The present case showed cardiomegaly (512 g) with marked
hypertrophy, replacement fibrosis and vacuolation of cardiac
muscle cells, resulting in sudden death due to cardiac dys-
function or failure. In this case, vacuolation of smooth
muscle cells in cerebral arteries was found. This finding may
be related to an ischemic change which might have resulted in
cerebral infarctions. Thus, pathological manifestations were
not limited only to the heart, making this case different from
cardiac Fabry disease.” In recent reports, enzyme replace-
ment therapy has been shown to enhance microvascular endo-
thelial ceramide triheximide clearance in the heart of Fabry’s
diseasepatients, and can decrease left ventricular hypertrophy
and improve regional myocardial function.® The patient re-
ceived enzyme replacement therapy, which resulted in no
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Fig. 5. Swelling and vacuolation of endothelial or epithelial
cells in the glomerulus (arrows). Hematoxylin & Eosin
staining, x 200.

improvement in symptoms, for reasons which remain unclear.
In the future, more detailed analysis is needed to clarify the
pathological findings seen in many Fabry’s disease autopsy
cases, such as tissue localization or organ specificity of ce-
ramide triheximide storage.

REFERENCES

1 Mehta A, Ricci R, Widmer U, Dehout F, Garcia de Lorenzo A, et
al.: Fabry disease defined : baseline clinical manifestations of
366 patients in the Fabry Outcome Survey. Eur J Clin Invest 34 :
236-242, 2004

2 Linhart A, Elliott PM : The heart in Anderson-Fabry disease and
other lysosomal storage disorders. Heart 93 : 528-535, 2007

3 Dobrovolny R, Dvorakova L, Ledvinova J, Magage S, Bultas J, et

123

al. : Relationship between X-inactivation and clinical involve-
ment in Fabry heterozygotes. Eleven novel mutations in the alpha-
galactosidase A gene in the Czech and Slovak population. J Mol
Med 83 : 647-654, 2005

Linhart A, Palecek T, Bultas J, Ferguson JJ, Hrudova J, et al. :
New insights in cardiac structural changes in patients with Fabry’s
disease. Am Heart J 139: 1101-1108, 2000

Takenaka T, Teraguchi H, Yoshida A, Taguchi S, Ninomiya K, et
al. : Terminal stage cardiac findings in patients with cardiac Fabry
disease : an electrocardiographic, echocardiographic, and autopsy
study. J Cardiol 51 : 50-59, 2008

Weidemann F, Breunig F, Beer M, Sandstede J, Turschner O, et
al. : Improvement of cardiac function during enzyme replacement
therapy in patients with Fabry disease : a prospective strain rate
imaging study. Circulation 108 : 1299-1301, 2003



	INTRODUCTION
	CASE REPORT
	AUTOPSY FINDINGS
	DISCUSSION
	REFERENCES

