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nervous system, two GM1 gangliosidosis autopsy cases. Turk J Pediatr 2019;
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GM1 gangliosidosis is an autosomal recessive lysosomal storage disease
which is characterized by the accumulation of GM1 ganglioside, sphingolipids,
glycoprotein bound oligosaccharides and keratan sulphate. Three major
clinical forms have been identified depending on the enzyme levels, the
timing of onset and severity of the manifestations; infantile form being the
most severe. We herein present the clinical features and the histopathological
findings of the central nervous system of two cases with type I infantile
gangliosidosis; the first one had been diagnosed when she was 8 months old
and died at the age of 3; the second one had been diagnosed when he was 10
months old and died at the age of 2. Correlations between clinical features
and histopathological findings have been discussed. Postmortem examination
of both cases revealed a severe cortical thinning of cerebrum and cerebellum,
accompanied by ventricular dilatation. Light microscopic evaluation of
cerebral, cerebellar and brainstem sections demonstrated a distortion of
normal parenchymal structures and presence of cellular aggregates bearing
large, foamy and eosinophilic cytoplasm. Clinical records of the cases revealed
a history of delayed mental and motor development, and frequently recurring
infection episodes for both cases. Postmortem histopathological examination
of such cases enables us to thoroughly identify and describe the multi-
systemic organ pathologies stemming from gangliosidosis. In this report,
we aim to put an emphasis on the specific postmortem neuropathological
findings in GM1 gangliosidosis. For a definitive diagnosis, documentation of
low -galactosidase enzyme levels in leucocytes is a must.
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gangliosidosis is an

autosomal adult form.? Infantile form is the most severe

recessive lysosomal storage disease which is
characterized by the accumulation of GM1
ganglioside,  sphingolipids,  glycoprotein
bound oligosaccharides and keratan sulphate.
The enzyme-encoding gene is located in the
3p21 chromosomal region. Although its true
incidence is not known, it is estimated to
be about 1 in 100,000-200,000 newborns.!
Three major clinic forms have been identified
depending on the enzyme levels, the timing of
clinical onset and severity of the symptoms:
type 1, the infantile form; type 2, the late-
onset infantile-juvenile form; and type 3, the

of all with an early clinical onset.

Early symptoms and findings of type 1
gangliosidosis may become apparent during
the neonatal period, although they typically
manifest between 6-18 months of age. The
most commonly encountered presentations
that are suggestive of GM1 gangliosidosis
include psychomotor retardation, hypotonia,
hepatosplenomegaly, edema, coarse facial
features, skeletal deformities, and macular
cherry-red spot.? Infantile cases generally suffer
convulsions, rapid neurological deterioration,
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and eventually early childhood deaths.*
Herein we report two cases of infantile type
I gangliosidosis with early childhood onset of
motor/mental developmental abnormalities
and with rapid neurologic deterioration. The
primary cause of morbidity and mortality was
the frequently recurring infection episodes as
a consequence of nutritional problems and
impaired respiratory functions.

Post-mortem gross central nervous system
examination results and histopathological
findings were significant and well correlated
with the rapidly progressive clinical course.
Histopathological marks of the disease were
also noted in other organs and systems.

Case Reports
Case 1

Our first case wasa girl, whohad been diagnosed
as type I GM1 gangliosidosis when she was 8
months old upon her admission to a hospital
for developmental delay. During her follow-up
period for about two years, according to her
previous clinical records, she had undergone
frequent hospitalizations for recurrent lung
infections. Hypertrophic cardiomyopathy and
pulmonary hypertension were also present, as
detected by echocardiography. She died at the
age of 3 due to cardiopulmonary arrest.

Her clinical and family history revealed that
her mother was 18 years old when the patient
was born full-term after a normal pregnancy
period without any gestational problems. One
of her first cousins had also suffered and died
of the same disorder.

The autopsy was performed in our institution.
On external physical examination, a facial
dysmorphism was remarkable with a flat and
large nasal bridge, frontal bossing, sunken
eyes, macrocephaly, and occipital flattening
possibly due to prolonged supine position.
As for the internal evaluation; cerebrum and
cerebellum weighed 1,575 g, serial sections
of which showed prominent cortical thinning
with a thickness of 0.3 cm, and areas of
intensive hyperemia and pinpoint hemorrhage
within substantia alba. The ventricles were
extensively dilated, and corpus callosum was
detected to be in a membranous morphology
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with a thickness of 0.2 cm at its maximal width.
Intraabdominal examination demonstrated a
firm and enlarged liver weighing 1,000 g. Serial
sections of the liver showed several yellow
spotty areas, being more pronounced around
the portal vein. Neither a gross pathology of
other organs nor an evidence of intoxication
was detected.

Histopathological ~ evaluation  of  the
hematoxylin and eosin (H&E) stained brain
tissue sections revealed that normal brain
parenchyma was replaced by a group of
large cells having a foamy and eosinophilic
cytoplasm.  Cerebellar  tissue  sections
demonstrated a distinct distortion of the usual
molecular and granular cell layers, as well as a
diminished number and intensity of Purkinje
cells (Fig. 1). The aforementioned large foamy
and eosinophilic cell groups were also detected
in the brain stem sections (Fig. 2). Evaluation
of the hepatic sections showed that the
normal parenchymal construction had been
completely lost and divided by fibrotic bands.
A pronounced micro- and macrovesicular
steatosis were present, and cellular groups
with large and foamy cytoplasm were detected
within the fibrotic areas.

Case 2

The second case was a boy, who had been
diagnosed astypelinfantile GM1 gangliosidosis
when he was 10 months old and had died of
cardiopulmonary arrest at the age of two.

Fig. 1. Cerebellar parenchymal sections showing
distinct distortion of molecular and granule cell
layers as well as reduced number of Purkinje cells
(hematoxlyn-eosin staining).
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Fig. 2. Groups of large cells which have foamy
eosinophylic cytoplasm on brain stem sections
(hematoxlyn-eosin staining).

Fig. 3. The cerebral parenchyma was covered
by a group of large cells which have foamy
eosinophilic cytoplasm (shown with arrows) as
well as gemistocytic astrocytes, macrophages and
reduced number of normal appearing glial cells
(hematoxlyn-eosin staining).

The patient was the first born child of a
large family, any other members of which
did not show any similar case, according to
the family history stated. His mother denied
any problems during pregnancy and delivery.
His past medical history revealed that the
diagnosis of type 1 GM1 gangliosidosis had
been established upon his admission for
psychomotor retardation, and he had been
hospitalized several times for lung infections
during the follow-up. Two months before his
death, a nasogastric feeding tube had been
implemented due to dysphagia.

The autopsy was performed in our institute.
External physical examination revealed sunken
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eyes. Cerebrum and cerebellum weighted 981
g. Serial sections of cerebral and cerebellar
tissue samples demonstrated a prominent
cortical thinning with a thickness of 0.4
cm, accompanied by ventricular dilatation.
Gross examination of the abdomen showed
an enlarged liver of 480 g, on the cut surface
of which was present frequent spotty yellow
areas. Neither any gross pathology of the other
organs nor any postmortem toxic substance
was detected.

The tissue samples from major organs were
obtained by a pathologist. The samples were
processed following the standard procedures,
H&E stained, and thereafter evaluated under
a light microscope. The cerebral parenchyma
was found to host, besides the neural
cells, numerous solitary or group-forming
cells bearing large, foamy and eosinophilic
cytoplasm, as well as many gemistocytic
astrocytes with a reduced number or normally
appearing glia (Fig. 3). Those large, foamy
and eosinophilic cells were also present in
the brain stem slides. Cerebellar sections
revealed normal histomorphology. Evidence
of bronchitis and bronchopneumonia were
present in the pulmonary tissue samples. No
pathological findings of other organs were
detected.

As well as informed consent of families, ethical
committee consent was received before the
preparation of this article.

Discussion

Generalized gangliosidosis or GM1
gangliosidosis as more commonly referred
to, 1is associated with the lysosomal
accumulation of the monosialoganglioside,
GM1. This disease is due to deficiency of the
enzyme [-galactosidase, which is inherited
in an autosomal recessive fashion. Our first
presented case was a child of consanguineous
marriage, the mother being 18 years old and
having a first cousin who had also suffered GM 1
gangliosidosis. However, our second case was
the first born child of a non-consanguineous
marriage, having no relatives with a similar
metabolic disease.

Patients with the infantile form of the disease
may show dysmorphic facial features including
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coarse facies, frontal bossing, flat and large
nasal bridge, low-set ears, prominent maxilla,
large mouth, as well as other findings such
as hypotonia, hepatosplenomegaly, bone
deformities and macular cherry-red spots 1-4.
Along with macrocephaly, these dysmorphic
facial features were found to be present in our
first case, and both cases had enlarged liver
and spleen. However, neither of our cases
manifested skeletal deformities or macular
cherry-red spots.

Although widespread Mongolian spots are
reported to be frequently present on the
trunk, back and extremities of the patients
with  mucopolysaccharidosis and GMI1
gangliosidosis, neither of our patients showed
these lesions.>¢

Three distinct forms of the disease have been
described depending on the severity and extent
of clinical features, the enzyme levels, and the
disease onset. Both cases that are presented
here were consisted with the infantile type,
with an early childhood onset and abrupt
clinical features including rapid neurological
deterioration. Being the most severe form,
infantile GM1 gangliosidosis possesses a poor
prognosis and leads to death during early
childhood.” Accordingly, our cases died at the
ages of two and three. The juvenile and adult
forms, on the contrary, usually appear at later
stages of life, and demonstrate a milder clinical
course with higher B-galactosidase enzyme
levels when compared to the infantile form.!#9

Initially, cases show hypotonia with brisk deep
tendon reflexes; however, within the course of
the disease spasticity and flexion contractures
become evident.!®!! Convulsions may occur
after six months.*!? Both of our patients,
according to their past medical records,
had sought for medical care for mental and
motor developmental problems, underwent
thorough evaluation procedures, and had been
diagnosed as GM1 gangliosidosis thereafter.
Of note, infantile spasticity was present
in both patients. Most of the cases die of
infections (predominantly pneumonia) or
cardiopulmonary dysfunction within the first
years of their lives.!* Seizures may occur late
in the course, and may lead to aspiration of
food or gastric contents as well as feeding
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problems, which eventually causes an even
higher risk for lung infections, as was the main
cause of death for our both cases. The most
commonly encountered cardiovascular system
complications are dilated and/or hypertrophic
cardiomyopathyand valvulopathy.'* Evidence of
hypertrophic cardiomyopathy and pulmonary
hypertension had been documented on the
hospital records for one of the cases reported
here.

Lymphocytic ~ vacuolization and foamy
macrophages are commonly detected on
peripheral blood smears. Additionally, besides
the common landmarks of a variety of other
metabolic conditions, a histopathological
evaluation may also demonstrate macrophages
that contain PAS-positive material residing
in the liver, spleen, lungs, lymph nodes
and bone marrow tissues of GM1 patients.
Accumulation of neuronal gangliosides is
commonly encountered in glial cells.!*!* In our
cases, cells with large and foamy cytoplasm
were detected in the cerebral, cerebellar and
brain stem sections, disrupting the normal
histomorphology. Via histochemical staining,
PAS-positive macrophages were also detected
admixed with neuronal gangliosides (Fig. 4).

Renal  tubular cells and  placental
syncytiotrophoblasts ~ may  also  show
vacuolated appearance and may be a clue for
diagnostic approach. Some infantile type cases
have a history of non-immune hydrops.!®
Vacuolated appearance of renal tubular cells
were obvious in the renal slides of the second

case we evaluated.

Fig. 4. PAS (periodic acid-Schiff) positive
macrophages admixed with neuronal gangliosides.
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Low levels of (3-galactosidase enzyme must
be documented in leucocytes for a definitive
diagnosis.'”'® A sampling of amniotic fluid and
chorionic villi for enzymatic and/or molecular
studies may allow a prenatal detection of the
disease.!” Unfortunately, no specific treatment
is currently available.

Asafinal word, metabolic and storage disorders
should not be overlooked when postmortem
examinations of infants are performed.
A detailed autopsy and histopathological
evaluation may provide some specific evidence
that is suggestive of such disorders. We hope,
this perspective will aid to define the cause of
death in cases without any previous diagnosis.
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