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Familial clustering of the ataxic form of
Creutzfeldt-Jakob disease with Hirano bodies
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SUMMARY A family cluster of the ataxic form of Creutzfeldt-Jakob disease with one probable and
two autopsy proven cases that occurred in a single generation between 1974 and 1982 is
reported. The clinical characteristics of the cases are closely similar to those of kuru patients, with
a fair correlation between the prominent truncal ataxia and the intense devastation of the cerebel-
lar cortex most marked in the vermis. Pathologically, the marked hippocampal involvement
rarely seen in typical transmissible Creutzfeldt-Jakob disease and the finding of Hirano bodies in
the Ammon's horn without specific Alzheimer's senile changes are noteworthy features.

In 1965 Brownell and Oppenheimer' grouped under
the heading of the ataxic-cerebellar form of
Creutzfeldt-Jakob disease four personal cases and
six similar observations previously reported by other
authors. The ten cases were characterised by out-
standing cerebellar ataxia and selective cell loss of
the granular layer of the cerebellum. Subsequently,
several cases related to the ataxic form of
Creutzfeldt-Jakob disease have been reported in
Europe, USA and Japan, while most cases of
Creutzfeldt-Jakob disease with kuru plaques,2 one
of them diagnosed in Chile,3 can be included within
this anatomoclinical variant. All these cases were
sporadic, with the exception of case 2 of Zarranz et
al.4 We report three personal cases of Creutzfeldt-
Jakob disease which occurred in a single family and
presented with progressive cerebellar ataxia, late
dementia, absence of pyramidal-extrapyramidal
signs, mild or absent myoclonus and no demonstr-
able periodic EEG abnormalities. Pathologically, in
addition to the typical lesions of Creutzfeldt-Jakob
disease mostly involving the cerebellar cortex, the
brain of both histologically proven cases displayed
unusual hippocampal sponginess and Hirano bodies
in Ammon's horn.
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Case reports

Figure 1 shows the pedigree of family YEsP with the three
affected sibs in generation II. The propositus (11-4) was a
48-year-old woman who died in 1974 after a 9 month
illness. The clinical onset and the subsequent 7 months
were characterised by slowly progressing unstable gait due
to a predominantly truncal ataxia. Mild impairment of
memory for recent events, irritability and hypochondria
were interpreted as psychoreactive symptoms. However, 2
months before death the patient was clearly demented and
unable to stand or walk. In addition to cerebellar signs,
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Fig 1 Pedigree offamily YEsP with three sibs dying ofthe
cerebellar form of Creutzfeldt-Jakob disease between
1974-1982. In patients 11-1 and 11-4 the diagnosis was
verified by necropsy. Patient 11-5 is a clinically probable
Creutzfeldt-Jakob disease.
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myoclonic jerks in both upper extremities, bilateral pal-
momental reflexes and slight distal amyotrophy were
observed. Deep reflexes and plantar responses were nor-
mal until death which occurred suddenly.

Routine blood tests and CSF examination were normal.
Serial EEGs revealed unspecific and diffuse slow theta and
delta waves. Air encephalogram showed mild cortical
atrophy and slightly enlarged lateral ventricles. Postmor-
tem examination did not show the cause of sudden death.
Brain weight was 1350 g and both lateral ventricles were
moderately enlarged. Microscopically, the cytoarchitecture
was well preserved. In the frontal and occipital cortices,
mild loss of neurons, slight and spotty spongiosis and
astrocytosis were seen. Parietal and temporal cortices
showed slight microspongiosis and moderate gliosis with-
out neuronal changes. Similar, although somewhat more
marked lesions were observed in the hippocampi, mostly
involving the pyramidal layer of Sommer's sector. The
parahippocampal cortex also presented diffuse spongiform
changes and astrocytosis. Distinctly extraneuronal and
strongly eosinophilic rod-like structures with longitudinal
striations (Hirano bodies) were seen immediately adjacent
to the pyramidal neurons in Sommer' s sector (fig 2).

Fig 2 An Hirano body adjacent to a pyramidal neuron in
Sommer's sector ofpatient II-4 (haematoxylin-eosin).
(x 500)
Neurofibrillary tangles and senile plaques were not found.
The caudate nucleus showed intense spongiosis, loss of
neurons and astrogliosis, as did the putamen. The globus
pallidus was unchanged. Pronounced spongiosis, nerve cell
depletion and astrocytic proliferation involved the anterior
and dorsomedial nuclei of the thalamus, while other
thalamic nuclei were minimally affected. Severe changes
were observed throughout the cerebellar cortex, specially
in the vermis (fig 3). There was intense pallor of the granu-
lar layer with marked depletion of granule cells. The Pur-
kinje cells were reduced in number and many showed
axonal degeneration and dendritic thickening with silver
stains. Moderate to severe spongiosis involved the molecu-
lar layer and a great number of Bergmann' s nuclei was
present. In the dentate nucleus the number of nerve cells
was reduced and there was moderate gliosis. The substan-
tia nigra and the motor nuclei of the brain stem had mod-
erate gliosis and degenerative changes of the neurons,
while the colliculi showed moderate spongiosis. Most
neurons of the locus ceruleus were not pigmented. No
significant changes were seen in the spinal cord. The blood
vessels did not show structural changes.
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Fig 3 Cerebellar cortex (vermis) ofpatient II-4 showing
diminished number ofgranule cells, loss and degeneration
ofPurkinje cells and intense spongiosis ofthe molecular
layer with glial proliferation (haematoxylin-eosin). (x 50)

Patient II-1 was a 59-year-old man whose clinical onset
occurred in December 1981, 7 years and 8 months after
the death of his sister (II-4), and one month after an
uncomplicated haemorrhoidectomy. He became irritable,
uninterested and forgetful. In April 1982 memory loss and
unsteadiness of the legs developed. On admission to hospi-
tal he was partially orientated in time and place and slightly
euphoric but cooperative. He could read, write and do
sums, but his memory was poor for recent events. The gait
was unstable, but he could walk without support and Rom-
berg's sign was negative. No other abnormal neurological
signs were elicited. Routine blood tests were irrelevant.
CSF examination showed moderate increase of protein
content (0.64 g/l). An initial EEG recorded diffuse theta
waves and absent alpha rhythm. Computed tomography
showed normal ventricles and slight cortical atrophy of
both frontal lobes. The disease progressed rapidly and in
July 1982 unaided walking was impossible because of
severe truncal cerebellar ataxia, while finger-to-nose and
heel-to-knee tests appeared moderately ataxic in left
limbs. In the last month of life, speech became dysarthric
and paraphasic, there was constructional apraxia, loss of
sphincter control and marked mental deterioration. In
both arms myoclonic jerks and mild distal amyotrophy
were observed. The deep reflexes were hypoactive, both
plantar responses were flexor and the muscle tone was
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rather flaccid. Bilateral palmomental reflexes were easily
elicited. Serial EEGs recorded slow tracings only.
Death occurred on August 25, 1982, after an illness of

about 8 months. The cause of death was broncho-
pneumonia. The brain weighed 1380 g and on gross

examination slight widening of sulci and unchanged gyri
were seen over the frontal areas. Microscopically, mild loss
of neurons and slight microspongiosis and astrocytosis
involved the cerebral cortex; however, there was no dis-
turbance of lamination. In the frontal and occipital cortices
the outer laminae were more affected by spongiform
changes, while astrocytic proliferation involved predomin-
antly the deeper layers of the occipital cortex. In some
areas, microglial proliferation was also evident. Without
any senile changes of the Alzheimer type and with spon-
giosis of the pyramidal layer and moderate gliosis and
neuronal losses, the hippocampal cortex displayed numer-
ous Hirano bodies in Sommeres sector (fig 4). The

. 4

Fig 4 (A) Marked spongiosis ofthe pyramidal layer and
moderate gliosis and loss and degeneration ofneurons in the
hippocampal cortex ofpatient 11-1 (haematoxylin-eosin).
(x 100) (B) An Hirano body adjacent to a shrunken
neuron in the hippocampus ofpatient 11-1

(haematoxylin-eosin). (x 500)

thalamus was severely affected by intense loss and degen-
eration of neurons, gliosis and spongiosis most pronounced
in the medial nuclei. The striatum showed marked spon-
giosis and astrocytosis and many neurons were shrunken or

missing, but the globus pallidus was intact. Intense gliosis
and minimal spongiosis were seen in some hypothalamic
nuclei, while moderate neuronal depletion and gliosis
involved the mammillary bodies. The changes observed in
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the brain stem consisted of a severe loss degeneration of
neurons of the substantia nigra, free extracellular pigment
and abundant Marinesco bodies. In the cerebellar cortex
the granule cells were severely diminished in number. Simi-
larly, marked loss of Purkinje cells and many axonal tor-
pedos were observed. More than moderate spongiosis
involved the molecular layer and there was widespread
microglial proliferation. Those changes were observed
predominantly in the vermis. The dentate nucleus had
minor cell depletion and gliosis, without spongiosis. Vascu-
lar changes were absent. The spinal cord was not available
for examination.

Patient II-5 was the youngest of the three affected sibs.
He was a 53-year-old man at the time of death which
occurred in December 1979, approximately 10 months
after the clinical onset. The first 9 months of his disease
were characterised by a rapidly progressing gait distur-
bance with no apparent cause and subsequent memory
loss. During a short checkup in hospital he appeared well
orientated and cooperative, answered questions appropri-
ately, but showed some memory disturbances. His gait was
grossly ataxic and Romberg! s sign was positive, but no nys-
tagmus was noted. Deep reflexes were hypoactive and
abdominal reflexes and plantar responses were normal.
Bilateral palmomental reflexes were easily elicitable, mus-
cle tone was unchanged, and myoclonus was absent.
Analysis of CSF showed increased protein (0.7 gIl), air
studies revealed slight enlargement of both lateral ventri-
cles and the EEG showed a preserved alpha rhythm inter-
rupted by diffuse theta waves. Routine blood and urine
examination was normal. At the request of the family he
was discharged with progressive deterioration in his mental
and physical condition. He died at home two months later
and necropsy was not done.

Discussion

The clinical spectrum of typical Creutzfeldt-Jakob
disease includes rapidly progressive dementia, signs
of higher cortical dysfunction, marked myoclonus,
choreiform or athetotic movements, pyramidal and
extrapyramidal signs and visual disturbances. Cere-
bellar signs may be seen early or late in the course of
the disease. By contrast, in the cerebellar form of
Creutzfeldt-Jakob disease a relatively "pure" limb
and truncal ataxia is the prominent neurologic dis-
turbance in the most part of the clinical course,
while myoclonus, mental deterioration and
equivocal signs of pyramidal involvement appear in
an advanced stage, when the patients are no longer
able to stand or walk. This particular mode of clini-
cal onset and its temporal sequence so markedly dif-
ferent from those of the typical transmissible
Creutzfeldt-Jakob disease may lead to the initial
confusion with hysteria, primary spino-cerebellar
degeneration or tumour of the posterior fossa.
Furthermore, in most cases, as in the patients
reported here, the EEG examination does not show
the characteristic periodic pattern currently seen in
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Creutzfeldt-Jakob disease. This is probably because
the deep structures of the brain are most severely
affected. Such distribution of the pathological
changes is also seen in human kuru, where periodic
EEG abnormalities have not been described5 and
with which the ataxic type of Creutzfeldt-Jakob dis-
ease shares remarkable clinical and neuropathologi-
cal similarities.6 Thus, in kuru patients the degenera-
tive changes of the cerebellum are located mainly in
the vermis, as occurred in our two definite cases and
in the patients reported by Brownell and
Oppenheimer' and by Michel et al.' This peculiar
involvement of the vermis accounts for the predo-
minantly truncal ataxia that characterises kuru and
the ataxic form of Creutzfeldt-Jakob disease.

While brains from typical Creutzfeldt-Jakob dis-
ease show widespread lesions in the cerebral cortex
with less or no hippocampal involvement, a
noteworthy pathological feature of our two definite
cases is the finding of marked spongiform changes in
the hippocampi, a finding that has been also
described in other patients dying of the ataxic form
of Creutzfeldt-Jakob disease.' 7-9 Since memory dis-
turbances develop early in the course of the ataxic
stage of the disease, the question arises of the poss-
ible relationship between the severe bilateral hip-
pocampal involvement and the amnesic phenomena.
Of particular interest is the presence of Hirano

bodies in the Ammon's horn of our two necropsied
patients without specific changes of Alzheimers
type. The significance of Hirano bodies is unknown.
They are more frequently observed in normal. aged
individuals and in patients with Pick's disease or
Alzheimer's disease,'0 as well as in the Guamanian
amyotrophic lateral sclerosis-Parkinson dementia
complex." They have been occasionally described in
cerebral cortex adjacent to gliomas'2 and in the
anterior horns of the spinal cord from patients with
motor neuron disease.'3 However, in addition to the
demonstration of Hirano bodies in the two patients
reported here, they have been also observed in the
hippocampi of two other cases of definite
Creutzfeldt-Jakob disease,'0 14 in the brain biopsy of
another Creutzfeldt-Jakob disease patient,'5 as well
as in the cerebral cortex of scrapie-infected mice'6
and in the cerebellar cortex of natural and experi-
mental kuru.'7 Thus, the presence of Hirano bodies
in infections of the central nervous system caused by
unconventional viruses may be potentially
significant and not merely the result of a nonspecific
neuronal degeneration.

Since in the present family no other possible or
probable case could be ascertained before genera-
tion II and since the three affected sibs living in close
physical contact died at different ages and with
death intervals of 5 and 3 years, it is impossible to

postulate either vertical transmission or common
exposure to an environmental source of
Creutzfeldt-Jakob disease virus. If lateral transmis-
sion occurred, incubation periods of between 3 and
5 years can be deduced. However, despite the fact
that the mechanism responsible for familial cluster
of Creutzfeldt-Jakob disease remains conjectural,
the increasing high incidence of familial
Creutzfeldt-Jakob disease in Chile points to a genet-
ically inherited susceptibility to the infectious agent
and to a better degree of case ascertainment.'8
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