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The term “Amaurotic Family Idiocy” (AFI), introduced by Sachs in
1896, has been currently used to designate a group of genetic diseases charac-
terized by progressive dementia, retinal degeneration with blindness, seizures,
myoclonias, as well as pyramidal and cerebellar syndromes. The typical
neuropathologic change is ubiquitous intraneuronal accumulation of lipid,
classically known as the Schaffer-Spielmeyer cell process. Age at the onset
of symptoms, and peculiarities of clinical evolution were criteria employed
in the distinction of six types of AFI: Congenital, Infantile, Late Infantile,
Juvenile, Adult and Senile.

In 1939, Klenk 26 jsolated ganglioside GM-2 from the brains of two patients
with infantile type of AFI (Tay-Sachs disease), but was unable to disclose
abnormalities in the sphingolipid pattern of five brains from patients with
juvenile type of AFI. From this paper on, a number of histochemical, bio-
chemical and ultrastructural studies on AFI have appeared, leading to the
recognition, within the former group of AFI, of two different types of noso-
logical entities, which are as follows 55:

The first group consists in ganglioside storage diseases, and includes the
original Tay-Sachs disease (GM-2 gangliosidosis, Type I) and several other
autosomal recessive entities. These have been discovered and biochemically
characterized in the past few years (GM-2 gangliosidoses, Types II and III;
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GM-1 gangliosidoses, Types I and II) 33, For each of them, deficiencies of
specific lysosomal enzymes (glycohydrolases) were demonstrated 4 12, 32, 38, 44, 50,

The second group began to emerge in 1960, when Zeman and Alpert %8
found that the intraneuronal substance in the juvenile type of AFI was probably
lipofuscin. Kristensson and Sourander 28 also recognized several histochemi-
cal features of lipofuscin in the storage material from patients of this disease,
including primary yellowish fluorescence. In 1969, Zeman and Dyken
reported 26 patients of late infantile, juvenile and adult types of AFI. In
18, neuropathological studies disclosed neuronal accumulation of pigments of
the ceroid-lipofuscin type. Clinical features varied widely, but included auto-
somal recessive inheritance, progressive failure of vision, intellect and motor
functions, as well as recurrent seizures. The terms “Batten’s disease” and
“Neuronal ceroid-lipofuscinosis” were used to designate this new entity, and
have since been accepted by others 5 10,19, 22, 23, 27, 35, 42, 45

In the Brazilian literature, a few cases of AFI have been reported. The
patients of Barbosa (1926), Fialho (1930), Fonseca (1936) (all quoted by
Julido et al.?%), Julifio et al.25 and Rosenberg and Lefévre#l all belonged
to the infantile form. The cases of Tretiakoff and Pujol (1926), Guimaries
(1930), Valenca (1942) (all quoted by Julido et al. 2¢), Marques et al. 31, Julido
et al. 24, Levy et al. 3°, Dantas et al.1! and Alencar! were patients with the
late infantile and juvenile forms. The term “Neuronal ceroid-lipofuscinosis”
was first used in Brazilian literature by Queiroz 37,

The purpose of this paper is to report the clinical and pathological study
of four patients with Neuronal ceroid-lipofuscinosis. To the best of our
knowledge, our cases are the first in Brazil, in which the stored substance
was classified as lipopigment.

CASE REPORTS

Cases 1 and 2 are brothers, and cases 3 and 4 are a brother and a sister. Both
families are unrelated.

CASE 1 — A.P.S., a Brazilian white eight-year-old boy, was admitted to the
Neurological Department on 2-21-1972. His parents, of non-jewish ancestry, are
first cousins. They and three siblings are in good health, but one brother is affected
in a similar fashion (Case 2). No history of familial disease or of mental abnor-
malities in the family could be obtained. The patient was born after an uneventful
gestation. Apart from some delay in speech development, he was thought to be a
normal child until the age of four, when he had a generalized convulsion. Three
months later, unsteadiness of gait and frequent falling to the ground, together with
several petit-mal spells, were noted. The seizures were unresponsive to anticonvulsant
drugs. Gradual behavior deterioration and rapid impairment of vision appeared at
the same time. A year prior to admission, myoclonic jerks of the limbs and trunk
had begun to occur, especially under sound stimulation. Physical examination showed
an emaciated, pale patient, with diffuse muscle wasting. Cephalic perimeter measur-
ed 52 em. Neurological findings consisted in severe dementia, flexion of the superior
extremities and extention of the inferior ones, spasticity and pyramidal signs. Patho-
logical reflexes, such as suction, grasping and groping were also present. Vertical
and horizontal nystagmus, with a rotatory component, could be seen, and ophthalmo-
logic examination demonstrated bilateral optic atrophy, attenuated retinal vessels,
macular and retinal degeneration. Others systems were normal. Except for severe
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anemia, routine examinations including cerebrospinal fluid and search for metachro-
matic substance in the urine were unrevealing. Vacuolated lymphocytes and azuro-
philic hypergranulation of neutrophils failed to be observed in the peripheral blood.
EEG showed lessened cortical activity, presence of slow waves and frequent low-
voltage spike-and-wave complexes. A right occipital brain biopsy was carried out.
Evolution was progressively downhill, and the patient died of bronchopneumonia on
5-19-1972.

CASE 2 — J.P.S. This Brazilian white four-year-old boy was admitted to the
Pediatric Department on 2-21-1972. He is the brother of Case 1, and his gestation
and birth were normal. The patient had only some delay in speech development,
with a very poor vocabulary, until the age of two and half years, when progressive
difficultles in walking, which was wide-based, were note. Three months later,
he was unable to walk. By the age of three, vision and mental functions quickly
deteriorated, progressing to blindness and dementia. Seizures, involuntary movements
and myoclonic jerks were absent. Physical examination disclosed a pale boy,
with diffuse muscle wasting. Cephalic perimeter measured 49 cm. Neurological
examination showed mild dementia, flexion of all limbs, increased tonus, spasticity
and corticospinal signs. Pathological reflexes, such as suction, grasping and groping
were manifest. Ophthalmologic examination gave the same result as in Case 1.
Other systems were unremarkable. Laboratory findings and EEG were non-infor-
mative, and similar to those of Case 1. The patient was discharged to the outpatient
department after three months hospitalization.

CASE 3 — A.B.D. — This Brazilian white seventeen-year-old boy was admitted
to the Neurological Department on 6-16-1972, The parents are third cousins and
of non-jewish ancestry. They enjoy good health, as well as five other normal
siblings. A sister (case 4) is similarly affected. Another died at the age of 19,
of presumably the same disease. Gestation, birth and subsequent development were
normal up to the age of nine years, when visual difficulties began to develop.
Except for blindness, the patient did well until fifteen years old, when generalized
tonic-clonic seizures appeared. These occurred with a regular interval of two months,
despite anticonvulsant therapy, and were soon followed by progressive behavior
abnormalities, mental deterioration, and motor dysfunctions, such as unsteady gait.
Later, walking became impossible. Physical examination was normal, except for a
moderate degree of emaciation and generalized muscle wasting. Neurological examin-
ation showed dementia, flexion of all limbs, pyramidal and cerebellar signs. Grasp-
ing and groping reflexes, and vertical and horizontal nystagmus were also present.
The optic fundi displayed atrophy of the papillae, attenuated vessels, and retinal
degeneration similar to retinitis pigmentosa. Other systems were normal. Peripheral
blood smears revealed the presence of 609, vacuolated lymphocites. Other laboratory
examinations were non-contributory. The pneumoencephalogram showed only a large
ponto-cerebellar cistern. EEG under barbituric sleep revealed no abnormalities, A
right occipital brain biopsy was performed. The patient was discharged home and
is being followed in the outpatient clinic,

CASE 4 — E.B.D., a Brazilian white nine-year-old girl, was admitted to the
Neurological Department in June 1972. She is the sister of Case 3, and her gestation
and birth were normal. By the age of eight, she noticed a decrease of visual acuity,
that progressed to blindness in a few months. Mild behavior abnormalities, such
as diminished interest in her surroundings and irritability were observed by her
mother. Motor dysfunctions and convulsions were absent. Physical and neurological
examinations were normal, apart from the optic fundi, which revealed pale optic
discs and retinal degeneration with mildly attenuated vessels. Vacuolated lympho-
cytes were present in the peripheral blood. Other investigations showed normal
results. EEG demonstrated epileptic discharges in the left cerebral hemisphere. A
needle occipital cortical biopsy was done by another service and the materlal was
sent to us for examination. Her status is at present essentially unchanged.
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MATERIALS AND METHODS

Autopsy was performed in Case 1, and cortical biopsies were obtained in cases
1, 3 and 4. All material was fixed in 10% formalin. In case 1, blocks were taken
from representative areas of the cerebral cortex, basal ganglia, diencephalon, brain
stem and spinal cord. Paraffin-embedded tissue was stained by hematoxylin & eosin,
Nissl, Holzer and Ziehl-Nielsen methods ¥, and the following histochemical procedures
were employed ¥: PAS, Sudan black B, Nile blue sulfate (Hueck’s reaction) and
Schmorl reaction. Frozen sections were stained by the Spielmeyer method for myelin
sheaths #, Scarlet R, Sudan black B and PAS. Both paraffin and frozen sections
were mounted unstained in glycerol medium and examined in ultraviolet light.

RESULTS

In case 1, autopsy (Dra. Miriam A, S. Trevisan) disclosed a cachetic boy, weighing
11.5 kg and measuring 100 c¢m, with numerous decubitus ulcers. Examination of
thoracic and abdominal organs revealed bilateral bronchopneumonia and absence of
hepatosplenomegaly. In addition to moderate diffuse hyperostosis of the skull, a
right posterior parieto-occipital craniectomy hole of 3 em diameter was noted. The
cerebral dura mater was very thickened over the whole convexity, with bilateral
old hemorrhages on its internal surface. The brain (Fig. 1) weighed 680 g (average
normal = 1,273 g), measured 13 cm in both sagittal and biparietal diameters, had
a firm consistency, was yellowish and severely atrophic. The cerebral pia-arachnoid
exhibited prominent thickening, especially along the longitudinal cerebral fissure,
The sulci were widened, markedly so in the occipital lobes, and the calcarine fissure
measured 0.3 cm wide. Coronal sections revealed striking generalized thinning of
the cerebral cortex, most intense in the occipital region, where visual cortex showed

b -

Fig. 1 — Severe cerebral atrophy, most marked in the occipital region. Lepto-
meningeal thickening, enlargement of the lateral venticle, foramen
of Monro and aqueduct.
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Fig. 2 — Anterior horn neurcn: focal accumulation of granular substance with
disappearance of the neurofibrils, in an area close to the wupper
surface of the cell. (Bielschowsky-Gros, 400 X ),

Fig. 8 — Parietal cerebral cortex: ballooning of the perikarion and distention
of the proximal segment of the axon in pyramidal cells. (Sudan black
B, paraffin section, 250 X).

a thickness of 0.1 cm. The white matter was also reduced in territory, and the
corpus callosum markedly narrowed. The lateral ventricles, the foramina of Monro
and the third ventricle presented strong dilatation. The latter had a width of
1.4 cm as a consequence of severe thalamic atrophy. The basal ganglia were less
affected. The brain stem and cerebellum exhibited only slight reduction of volume,
and no gross atrophy of the folia could be observed. No pigmentation was seen
in the substantia nigra. The fourth ventricle displayed moderate dilatation. The
spinal cord failed to show gross abnormalities,

The following histopathological description concerns autopsy of Case 1 — Nerve
cells in all parts of the central nervous system showed intracytoplasmic accumulation
of a slightly yellowish granular substance, with distention of the perikarion and
rounding of the cell contours, assuming a ballooned appearance (Schaffer-Spielmeyer
cell process). Most frequently, the cytoplasm was diffusely replaced by granular
material, and the Nissl substance completely lost. In some types of neurons, such
as the motor cells of the anterior horns (Fig. 2), circumscribed distribution of the
granules predominated and the rest of the cytoplasm was apparently healthy. In
the dendrites, the abnormal substance occurred in small quantities, except in the
Purkinje cells, whose dendritic tree showed sharply localized, spindle-shaped dilatations,
consisting of agglomerates of storage material. The cortical pyramidal cells often
had the proximal segment of the axon distended in a similar fashion (Fig. 3).
The nucleus was eccentric, reduced in size, pyknotic, showing no nucleolus as a rule.
It was pushed towards one of the dendrites or, less frequently, towards the axon
hillock.

The accumulated substance consisted of very small, closely joined granules,
either yellowish or slightly eosinophilic in H & E stain. In the neurons of the
substantia nigra (Fig. 4) the granules were strongly eosinophilic, much coarser
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Fig. 4, — Substantia nigra: coarse irregular cytoplasmic granules (arrows; in
neurons. “Myoclonus bodies of the protein type”. (H & E, 400 X).

Fig. 5 — Globus pallidus: autofluorescence of lipopigment granules in meurons.
(Unstained paraffin section, 100 X ).

and of variable size (Seitelberger’s myoclonic bodies of the protein type). Such
morphology was found only in this location. Histochemically, the intracytoplasmic
deposit exhibited the following features: a) It was insoluble in ethanol and xylene,
and non-extractable by chloroform-methanol 2:1 overnight at 60°C. The usual
procedures of dehydrating, clearing and paraffin-embedding did not significantly alter
the histochemical results. b) It stained a deep blue or black with Sudan black
B, but only a pale pink or not at all with Scarlet R. c¢) It was PAS-positive. d)
It was acid-fast. e) It stained a deep blue with Schmorl’s ferric-ferricyanide reaction
for lipofuscin. f) It stained reddish violet with Nile blue sulfate. g) Examination
of unstained, glycerin-mounted, paraffin and frozen sections in ultraviolet light
revealed a dim yellowish-green autofluorescence of the granules (Fig. 5). The above
enabled the interpretation of the accumulated substance as lipopigment. 28

Distribution of lesions — No region of gray matter and no type of neuron were
free of lipopigment accumulation. The least intense degree of Schaffer-Spielmeyer
cell process was found in the remaining granule cells of the cerebellum. Neuronal
loss proved most marked in the cerebellar granular layer, retina and occipital
cortex, where extensive areas of status spongiosus were found. In all other regions,
ballooning and loss of nerve cells occurred to mild or moderate degrees. Gemistocytic
astrocytes were observed in the cerebral cortex, most frequently in areas of status
spongiosus. The latter regions also showed gitter cells. The white matter exhibited
relatively good preservation, oligodendrocytes were normal in number and morpho-
logy, except for mild acute swelling. Myelin sheaths were reduced in number in
certain cortical areas, but normal in others. All parts examined revealed moderate
to severe giliosis, responsible for the firm consistency of the fresh brain tissue.
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Fig. 6 — Severe retinal atrophy. (H & E, 100 X).

Fig. 7 — Spleen: lipopigment-laden macrophages in the red pulp. (Sudan black
B, paraffin section, 250 X ).

Fig. 8 — Heart: lipopigment granules in myocardial fibers, sometimes with
coarse appearance (arrow). (Sudan black B, paraffin section, 400 X ).

Ophthalmic pathology — The retina was much reduced in thickness (Fig. 6).
The inner limiting membrane and the stratum opticum were well preserved. There
was total disappearance of the ganglionic layer, where only pyknotic nuclear rests
were visible. The inner nuclear layer showed numerous cells charged with dark
pigment (melanin). A complete atrophy of both plexiform and outer nuclear layers
was accompanied by total loss of rods and cones, with concomitant neuroglial prolife-
ration. In the optic nerve, a severe gliosis replaced the nerve fibers. Other ophthal-
mic structures were unremarkable.

Extraneural findings — Examination of skeletal muscle revealed only disuse
atrophy. Lipopigment granules were also found in the liver (scarce granules in
hepatocytes and, in larger amounts, in the Kupffer cells), spleen (Fig. 7) (in macro-
phages, both in the white and red pulps) and heart (Fig. 8) (granule accumulations
in the myocardial fibers, both in perinuclear and diffuse locations). The visceral
granules, like those of neurons, were not brown, but pale pink and could be seen
with H & E stain only in the myocardium. Sudan black B or PAS were necessary
for their demonstration elsewhere. These findings were confirmed by ultraviolet
microscopy. Lungs and kidneys showed no lipopigment.

Brain biopsies, performed in cases 3 and 4, demonstrated essentially the same
aspect described for the cerebral cortex of case 1, except that the amount of lipo-
pigment was far less. Neuronal ballooning existed only in some cells, and the
others exhibited normal contours. The number of neurons and the glial elements
also seemed normal. The histochemical features of the lipopigment were the same
described for Case 1.
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DISCUSSION

In 1970, Zeman and his collabarators %° delineated three major clinical
forms of Neuronal ceroid-lipofuscinosis (NCL): a) Jansky-Bielschowsky (JB)
type, symptoms beginning at any age, more frequently in early childhood.
Rapid evolution with seizures, dementia, blindness and coma. Death invariably
occurs 2 to 6 years after the first symptoms. b) Spielmeyer-Sjégren (SS)
type, slower evolution, starting with visual impairment, usually between the
ages of 5 and 8 years, followed by dementia, pyramidal syndrome and con-
vulsions. Death occurs after an average evolution of 11 years. c¢) Kufs type,
insidious onset in adulthood, with psychic disturbances, mild or absent de-
mentia, extrapyramidal and cerebellar syndromes.

Symptoms and signs of cardinal importance in the NCL are as follows:

1) Seizures of any type may occur in all three major clinical forms,
but prove remarkably intense and frequent in the JB patients. In the latter,
seizures may be the presenting sign. They are most often of the grand-mal
type, frequently progress to status epilepticus, and carry a bad prognosis,
since their occurrence hastens the downhill course of the disease.

2) Visual impairment, progressing insidiously to complete blindness, is
usually the first manifestation in the SS type, and may dominate the picture,
at least until the onset of seizures. Blindness also occurs in the JB type,
but is overshadowed by mental deterioration. In the Kufs type, visual invol-
vement is absent as a rule. The optic fundi of affected cases reveal optic
disc and retinal atrophy, and attenuated vessels, the association of the latter
two being of the utmost importance for the diagnosis. Macular degeneration
of the granular type and peripheral incontinence of pigment are also found,
but the cherry red spot in the macula is not seen.

3) Mental changes, though uncharacteristic, are an obligatory sign of
NCL, except for the Kufs type. In the SS type, the psychiatric picture
shows progressive deterioration of all superior mental functions, as well as
disturbances of affective behavior and memory impairment. In the JB form,
dementia is the only finding, since intellect is still poorly developed by the
time the disease begins. In the Kufs type, loss of intellectual abilities is mild
and may even lack.

4) Motor dysfunction. In the SS type, early extrapyramidal signs are
quite characteristic, followed by cerebellar and pyramidal dysfunctions. In
the JB form, pyramidal involvement predominates, together with myoclonic
hyper-excitability. Steitelberger (1967), quoted by Ricoy Campo et al. 3 sug-
gested in this connection the existence of a clinical variety of AFI, termed
“Myoclonic variant of cerebral lipidosis”. In the Kufs type, pyramidal signs
and symptoms rarely occur, but cerebellar and extrapyramidal dysfunctions
may be severe.
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Prior to the start of overt neurological disturbances, minor signs are
sometimes observed, such as mild behavior abnormalities, delay in speech
development and incipient cerebellar troubles.

Laboratory findings of significance are confined to the presence in the
peripheral blood of vacuolated lymphocytes?® and of leukocytes containing
azurophilic cytoplasmic granules 48, The former are more consistently observ-
ed in the SS type, while the latter predominate in the JB type. Recently,
Witzleben and associates 52, 53 described by electron microscopy lamellar cyto-
plasmic inclusions in lymphocytes of patients with NCL; this finding may
be used in the near future as a simple diagnostic procedure. EEG abnorma-
lities are almost always present, though non-specific 20, Radiologic examin-
ations show only variable cerebral atrophy.

Differential diagnosis should include sub-acute sclerosing panencephalitis,
Schilder’s disease, myoclonus epilepsy of Unverricht and Lundborg, the leuko-
dystrophies and especially the gangliosidoses. The latter may be confirmed
or discarded by investigation of the serum hexosaminidases 33, 44,

In conclusion, some history data and neurological findings in patients
with NCL are reasonably constant, and may suggest this diagnostic possibility.
However, considerable overlap occurs with the clinical pictures of other meta-
bolic diseases 60 and a definite diagnosis can cnly be achieved through cerebral
or rectal biopsy.

The clinical and histopathologic findings in our cases are consistent with
the diagnosis of NCL, as delineated by Zeman 5% 80 and no gross deviations
from their data were observed.

Cases 1 and 2 were classified as JB type, on account of the early beginning
of mental deterioration, disturbances of vision and motor signs. Seizures and
myoclonias were prominent in case 1, as expected, but were absent from
case 2, at least up to this date. Absence of lymphocytic vacuolation is
common in the JB type, but azurophilic hypergranulation of leukocytes, though
frequent in this form, was not found either. EEG findings were in accordance
to the literature 29,

Cases 3 and 4 were considered to belong to the SS type, based on the
later onset and slower progression, with clear predominance of visual impair-
ment, which remains the single finding in case 4. Case 3 presents already the
full-blown picture. Lymphocytic vacuolation was found in both patients, as
expected.

Our histopathologic findings are essencially in accordance to those described
by Zeman and collaborators . In case 1, lipopigment accumulation was far
more intense than in cases 3 and 4, and this might correlate with milder
symptoms and slower evolution in the latter patients. The presence of lipo-
pigment granules in the liver, myocardium and spleen, as previously reported
by others 28 5%, was also noteworthy. The smallest neurons, such as the ce-
rebellar granule cells and the retinal cells, showed minor ballooning, but
striking decrease in number. Such finding, already commented by Zeman 5°
is a supporting element of the recently advanced theory on pathogenesis of
the NCL 5% 5, Ophthalmic pathology as also closely similar to that of
Duke-Elder 14,
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Concerning the correlation of the clinical and pathological findings, it
suffices to say that the intense and diffuse affection of all neurons in all
parts of the CNS accounted for the capital signs of severe dementia, blindness,
seizures, pyramidal and cerebellar dysfunctions.

The exact nature of the accumulated substance in the NCL is still in
dispute, and two conflicting views exist.

One group of investigators, headed by Zeman and his colleagues, considers
the granular deposit as a lipopigment, a view already held by Spielmeyer, as
early as 1905, on account of its physical and histochemical characters. They
realize that the ultrastructure of the granules frequently differs from that
of lipofuscin 3, but, for reasons detailed elsewhere %6, 59 they do not take
this as an argument against their opinion. A number of histochemical studies
on lipofuscin are available 16, 47, 54, Bjorkerud 7 also defined lipofuscin gra-
nules by their structural, histochemical and physical properties on the light
microscopic level. Recently, several patients with AFI were reported, in
whom the accumulated substance was identified as ceroid or lipofuscin 6 5 9,
18, 19, 22, 23, 27, 29, 35, 39, 42, 45, 46, 49

The other group is represented by electron microscopists, for whom the
fine structure of the stored substance is the all-important factor for classifi-
cation of the substance and, consequently, of the cases. On ultrastructural
grounds, they do not consider the granules as a lipopigment, and a wealth
of new descriptive terms have been advanced to designate all morphological
patterns of the stored material in different patients 2, 13, 17, 21, 34, 51,

Since the biochemical pathogenesis is still unknown, it is obvious that
more than one entity may exist in the group that is now called NCL, but
it seems unwise to attempt their differentiation on purely morphological
grounds. The nosological delineation of Tay-Sachs, Niemann-Pick and Gau-
cher diseases caused much confusion in the past, as long as the underlying
enzyme defects remained undiscovered, and morphology was the single approach
in their consideration. The same applies to the NCL, and biochemical, rather
than morphological studies are needed for their full elucidation.

The relationship of lipofuscin in NCL, and the wear-and-tear pigment of
old age is far from clear, due to obscurity concerning pathogenesis of the
former condition. Full analysis of the problem is beyond the scope of this
paper. Reference is made to Zeman’'s interesting considerations 5’ on the
possible mechanisms by which accelerated lipopigment production could be
noxious to the nerve cell. Though such statementes must still be regarded
as speculative, a parallelism is traced between lipopigment production in
normal aging and in the NCL 15 The latter is thus proposed as a model
for human aging, and it is hoped that progress in the NCL may provide answers
to hitherto unsolved problems in the field of Gerontology.

SUMMARY

Neuronal ceroid-lipofuscinosis (NCL) is a recent term, prorosed for acu-
rate designation of the late-onset types of Amaurotic Family Idiocy (AFI).
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Histopathology shows ubiquitous intraneuronal accumulation of lipopigments,
being the most important factor for characterization of the entity at present
time. Biochemical changes and pathogenesis are obscure. NCL is in con-
trast to the infantile type of AFI (Tay-Sachs disease), in which intraneuronal
accumulation of gangliosides (sphingolipids) is due to the well known deficiency
of a lysosomal enzyme.

The authors report on four cases of NCL, two brothers of the late infan-
tile (Jansky-Bielschowsky) type and a brother and a sister of the juvenile
(Spielmeyer-Sjogren) type. One autopsy and three cortical biopsies revealed
moderate to severe distention of the neurons by lipopigment, with nerve cell
loss, gliosis and cerebral atrophy. Lipopigment was also increased in liver,
heart and spleen. The patients were the first in Brazilian literature in whom
the storage material was identified as lipopigment by histochemical methods.

A brief summary of the clinical features of NCL is presented, and
relevant problems are discussed, concerning interpretation of the nature of
the storage material, and significance of the disease for gerontological research.
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RESUMO

Ceréide-lipofuscinose neuronal, um tipo de idiotia amaurdtica familiar:
Estudo clinico-patolégico de quatro casos

Estudos histoquimicos, bioquimicos e ultraestruturais permitiram recente-
mente distinguir dois tipos de entidades nosologicas dentre as doencas conhe-
cidas como “Idiotia amaurética familiar” (IAF). O primeiro, que inclue a
doenca de Tay-Sachs, ou tipo infantil de IAF, é constituido por doencas de
armazenamento de gangliésides. Sua patogenia é conhecida, baseando-se em
deficiéncias de enzimas lisossdmicos. O segundo grupo, cuja patogenia & des-
conhecida, foi recentemente designado “Cerdide-lipofuscinose neuronal” (CLN)
por Zeman e colaboradores. Corresponde aos tipos infantil tardio, juvenil ¢
adulto de IAF, caracterizando-se histopatologicamente pelo actimulo intraneu-
ronal de lipopigmentos.

Os autores descrevem quatro casos de Cerdide-lipofuscinose neuronal,
sendo dois irmdos do tipo infantil tardio (Jansky-Bielschowsky) e um casal
de irmdos do tipo juvenil (Spielmeyer-Sjogren). Uma autdpsia e trés bidpsias
corticais revelaram distensdo de moderada a intensa dos neurdnios por lipo-
pigmentos, assim como gliose e atrofia cerebral generalizada. Acamulo simi-
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lar foi também encontrado no baco, no figado e no miocardio. Os casos des-
critos sdo os primeiros da literatura brasileira em que o material de acimulo
foi identificado histoquimicamente como lipopigmento.

Além de breve resumo da clinica da CLN, discutem-se problemas relativos
a identificacdo da substancia intraneuronal por histoquimica e microscopia
eletrdnica.
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