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Abstract
Objectives—During an epidemiological
study of Creutzfeldt-Jakob disease in Ger-
many, Hashimoto’s encephalitis was en-
countered as a diVerential diagnosis,
which has not yet been described in this
context.
Methods—The symptoms and findings of
seven patients who fulfilled the criteria for
“possible”Creutzfeldt-Jakob disease are
presented.
Results—A Hashimoto’s thyroiditis with
antibodies against thyroglobulin or thy-
roid peroxidase, or both and a hypoechoic
thyroid ultrasonogram were found in all
cases. Analysis of CSF disclosed an
increased leucocyte count in three pa-
tients, and a raised CSF:serum concen-
tration ratio of albumin (QAlb) in four
patients. The 14–3–3 protein, typical of
Creutzfeldt-Jakob disease, could not be
detected in any of our patients. No
periodic sharp wave complexes, which are
typical of Creutzfeldt-Jakob disease, were
detected on EEG in any of the cases. By
contrast with Creutzfeldt-Jakob disease,
which leads to death within a few months,
the patients with Hashimoto’s encephali-
tis often recover quickly when treated
adequately. All the patients improved
after administration of corticosteroids.
Conclusion—The clinical symptomatol-
ogy of both diseases may be very similar:
dementia, myoclonus, ataxia, and person-
ality change or psychotic phenomena are
characteristic symptoms.
(J Neurol Neurosurg Psychiatry 1999;66:172–176)
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In the course of our epidemiological study of
Creutzfeldt-Jakob disease in Germany, we
encountered Hashimoto’s encephalitis as a dif-
ferential diagnosis, which has not yet been
described in this context.1

Hashimoto’s encephalitis is associated with
Hashimoto’s thyroiditis.2 As yet, no data are
available on the incidence of this disease; it is
much more often found in women than in men.
The most common symptoms are myoclonus,
epileptic seizures, dementia, and disturbances
of consciousness. In most cases therapy with
corticosteroids leads to clear improvement or
even disappearance of the symptoms.

Chronic lymphocytic Hashimoto’s thyroidi-
tis is an often occurring (3%-4% of the
population) organ specific autoimmune
disease accompanied by development of
goitre.29 Middle aged women are most often
aVected. About one third of the patients are
hypothyroid. In almost all cases antibodies
against thyroglobulin, or thyroid peroxi-
dase, or both are detectable.30–32 Another
typical feature is a hypoechoic thyroid ultra-
sonogram. Fine needle biopsy discloses
inflammatory infiltrates with lymphocytes,
plasma cells, colloid accumulation, and cell
detritus.

Creutzfeldt-Jakob disease is characterised by
rapidly progressive dementia, myoclonus, py-
ramidal and extrapyramidal signs, and cerebel-
lar symptoms.3 It is a rare disease (with an inci-
dence of about one case/1000 000 population/
year), usually occurring in persons aged 60–70
years. Creutzfeldt-Jakob disease is also more
often seen in women than in men. In most
cases death occurs within a few months after
onset. The clinical suspicion is corroborated by
EEG and by analysis of CSF.4–9 An eVective
treatment for the disease is not available.

The clinical symptomatology of Hashimoto’s
encephalitis and Creutzfeldt-Jakob disease may
be very similar. Above all, dementia, myo-
clonus, ataxia, and personality change or
psychotic phenomena are characteristic symp-
toms of these two diseases (table 1).

We could not find any data on the frequency
with which encephalitis occurs in pre-existing
Hashimoto’s thyroiditis. Also, no information
is available on the number of cases in which
cerebral symptoms of unclear origin with myo-
clonus, dementia, and further neurological
symptoms are associated with Hashimoto’s
thyroiditis.

To our knowledge, 46 cases have been
reported that were mainly published as case
reports in 20 publications.2 10–28

It is still unclear whether the cerebral mani-
festation of Hashimoto’s thyroiditis represents
an autoimmune reaction against a shared anti-
gen or whether a cerebral autoimmune vasculi-
tis is merely associated with autoimmune
thyroiditis. The pleocytosis in the CSF of some
of our patients suggests the presence of chronic
inflammation. We therefore used the term
“encephalitis” throughout this publication.
However, we were unable to show intrathecal
synthesis of antibodies against thyroid anti-
gens.
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Hashimoto’s encephalitis is presented here
as a diVerential diagnosis of Creutzfeldt-Jakob
disease.

Methods
Since June 1993, the Creutzfeldt-Jakob re-
search unit of the University of Göttingen has
examined all patients throughout Germany,
who were notified as suspected cases of
Creutzfeldt-Jakob disease to this unit. Accord-
ing to the criteria of Masters et al (modified
according to Will) the suspected cases are, in
conformity with the European BIOMED 1
study, classified as “possible”, “probable” and
“definite” cases or as “others”.33 34

The following cases with Hashimoto’s en-
cephalitis were initially classified as “possible”
cases of Creutzfeldt-Jakob disease. Based on
these cases, the clinical picture of Hashimoto’s
encephalitis was studied.

Results
The symptoms and findings for the seven
patients presented here are summarised in
table 2. At disease onset the diagnosis of
Creutzfeldt-Jakob disease was suspected in the
first female patient (case 1). The correct diag-
nosis of Hashimoto’s encephalitis was estab-
lished later in the course of the disease. The
administration of corticosteroids resulted in a
rapid recovery of the patient. The disease
course of this patient attracted our attention
and, therefore, thyroid antibodies were also
determined in other patients suspected to have
Creutzfeldt-Jakob disease. As a result of these
laboratory findings and of a hypoechoic thyroid
ultrasonogram, Hashimoto’s encephalitis was
diagnosed in four other patients (cases 2, 3, 4,
and 5). Case histories of two patients with the
diagnosis of Hashimoto’s encephalitis were
included, who would have fulfilled the criteria

Table 1 Symptoms of Creutzfeldt-Jakob disease and Hashimoto’s encephalitis

Symptoms of Creutzfeldt-Jakob disease in the
order of frequency with which they appear
(%) (Based on our observations)

Symptoms of Hashimoto’s encephalitis in the
order of frequency with which they appear (%)
(According to data contained in the literature)

Dementia (97) Epileptic seizures (63)
Myoclonus (88) Reduced consciousness (54)
Cerebellar symptoms (86) Dementia (52)
Extrapyramidal signs (68) Psychosis (48)
Akinetic mutism (55) Personality change (39)
Pyramidal signs (54) Myoclonus (33)
Visual symptoms (53) Ataxia (28)
Personality change (50) Pyramidal signs (28)
Startle reactions (29) Stroke-like episodes (26)
Hallucinations (17) Hallucinations (19)
Focal symptoms (rare) Extrapyramidal movement disorder (7)
Epileptic seizures (rare) Dysarthria (7)

Symptoms of Creutzfeldt-Jakob disease Symptoms of both Symptoms of Hashimoto encephalitis
Dementia
Myoclonus

Akinetic mutism Personality change Reduced consciousness
Visual symptoms Impairment of higher cortical

functions
Stroke-like episodes

Startle reactions Extrapyramidal signs Epileptic seizures
Pyramidal signs
Hallucinations

Rapidly progressive disease course Ataxia Fluctuating disease course

Table 2 Summary of symptoms and findings in our patients with Hashimoto’s encephalitis

Case 1 2 3 4 5 6 7
Age 58 54 44 53 73 80 86
Sex F F F F F F F
Symptoms:
Dementia + + + + + + +
Cerebellar ataxia + + + + + + +
Myoclonus + + + + + + +
Extrapyramidal signs +
Pyramidal signs + +
Hallucinations + + +
Reduced consciousness + + + + +
Epileptic seizures + +
Psychosis + + +
Stroke-like episodes + + + +
Apathy + + + + +
Laboratory findings:*
Thyroid parameters Euthyroid Hyperthyroid Euthyroid Euthyroid Euthyroid Euthyroid Euthyroid
TSH Increased Reduced Normal Normal Normal Normal Increased
Thyroglobin antibodies 232 U/ml 147 U/ml Normal 171 U/ml Normal † Normal
Microsomal antibodies Normal Normal 548 U/ml Normal 205 U/ml † 1602 U/ml
CSF findings:
Leucocyte density 13 leuc/µl 21 leuc/µl Normal 5 leuc/µl Normal Normal Normal
Protein in CSF Increased Increased Increased Increased Normal Normal Increased
CSF/serum albumin ratio Increased Increased Increased Increased Normal Normal Increased
Brain atrophy: No No Yes No Yes No Yes

*The following thyroid parameters were determined: triiodothyronine, free L-thyroxin, thyroid-stimulating hormone (TSH),
thyroglobulin antibodies (normal range <60 U/ml), microsomal antibodies (=autoantibodies to thyroid peroxidase, normal range
<60 U/ml).
†In this case Hashimoto’s encephalitis was diagnosed because of neurological symptoms, excluding other diseases and improvement
after corticoid therapy.
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for “possible” Creutzfeldt-Jakob disease (cases
6 and 7). In the following, three representative
cases are reported.

CASE 1

Beginning in May 1997, a 58 year old woman
developed memory disorders, dysarthria, ver-
tigo, and an increasingly unsteady gait. In June
1997 she experienced a grand mal seizure. In
the subsequent weeks, she developed a pro-
gressive organic brain syndrome accompanied
by impaired cognitive abilities, optical halluci-
nations, aggressiveness, and progressive de-
mentia; the patient reacted slowly, showed
startle reactions, and was intermittently som-
nolent. Neurological examinations disclosed
increasing static and truncal ataxia. Left sided
generalised myoclonus occurred. In July 1997
an obvious lack of initiative was noted in the
patient and she was confined to bed; the diag-
nosis of “possible” Creutzfeldt-Jakob disease
was made. In August 1997 she finally became
stuporos, had a series of epileptic seizures, and
showed right sided positive pyramidal signs. In
September 1997 the diagnosis of Hashimoto’s
encephalitis was established. The patient had
been treated with L-thyroxin for Hashimoto’s
thyroiditis for 10 years.

Four days after starting corticosteroid
therapy she became more vigilant, started to
speak, showed reorientation to person and
place, and increasingly performed activities of
daily living on her own. Myoclonus stopped
after giving valproate. Impaired cognitive abili-
ties and disorientation to time persisted.

CASE 2

This 57 year old woman fell ill in August 1994.
She had vertigo, impaired cognitive abilities,
tremor, headache, and increasing gait distur-
bances and became somnolent. Three weeks
later she additionally showed paranoia, aggres-
sive behaviour, and psychomotor restlessness.
Predominantly right sided generalised myo-
clonus occurred. The patient became coma-
tose, and developed generalised epileptic sei-
zures, hypertension, and fever. In the course of
the disease, symptoms were fluctuating, espe-
cially the state of consciousness. At the
beginning of 1995 she deteriorated dramati-
cally; symptoms included psychotic episodes,
generalised myoclonus, and the clinical picture
of akinetic mutism. The patient was notified as
a suspected case of Creutzfeldt-Jakob disease
and classified as “possible” case.

The administration of dexamethasone
quickly improved the patient´s symptoms.
After a vertebral fracture, treatment was
discontinued; again, her condition deterio-
rated. Treatment with immunosuppressants,
initially with azathioprine, later with meth-
otrexate (5 mg/week), relieved her symptoms
but with fluctuations until now.

CASE 3

Since July 1996, a 44 year old woman had
increasingly impaired cognitive abilities,
memory disorders, and depressive mood. In
February 1997, she was admitted to a psychiat-
ric hospital due to a paranoid psychosis. Myo-

clonus in all limbs occurred and appeared
irregularly several times a minute. After
administration of clonazepam and valproate
the myoclonus disappeared. In June 1997, lack
of initiative and blunted aVect were noted.
Tests of standing and walking showed un-
steadiness.

Corticosteroid therapy resulted in gradual
improvement of the symptomatology. Treat-
ment with clonazepam and valproate was
discontinued and myoclonus did not recur.

In the seven patients of this study the initial
symptomatology varied. Personality change,
confusion, psychotic episodes, dementia, myo-
clonus, epileptic seizures, and disturbances of
consciousness usually developed within a few
weeks. The determination of the thyroid
autoantibodies in serum is important; the thy-
roglobulin antibodies or the microsomal anti-
bodies were raised in all cases. In one case
increased titres of TSH receptor antibodies
were additionally found. The other laboratory
indices were less reliable. Four patients were
euthyroid, two patients were subclinically
hypothyroid, and one patient was hyperthyroid.
In six patients, Hashimoto’s thyroiditis had not
been diagnosed before.

The analysis of CSF disclosed several abnor-
malities. In three patients the leucocyte density
was increased, in five patients the CSF:serum
concentration ratio of albumin (Qalb) was
raised. However, we were unable to show
intrathecal synthesis of antibodies against
thyroid antigens. Likewise, isoelectric focusing
showed no oligoclonal bands in CSF. The
14–3–3 protein, typical of Creutzfeldt-Jakob
disease, could not be detected in any of these
patients.

Three cases did not show any abnormalities
on cranial CT. Slight brain atrophy was
detected in three cases, and a meningioma of
the sphenoid bone as a secondary finding in
one case. Brain MRI also did not show any
specific findings. Apart from brain atrophy,
leukoencephalopathic changes were seen in
one patient. One patient had lacunar infarc-
tions, another patient had a meningioma of
sphenoid bone previously detected by CT.

Examinations by EEG showed non-specific
generalised or lateralised abnormalities in all
patients; foci were found in two patients. No
periodic sharp wave complexes, which are typi-
cal of Creutzfeldt-Jakob disease, were detected
in these patients.

After corticosteroid therapy, the clinical pic-
ture of all patients clearly improved. The
symptoms of two patients disappeared, three
patients showed residual symptoms, and two
patients showed a fluctuating disease course.

Conclusion
Hashimoto’s encephalitis is a rare disease that
is associated with Hashimoto’s thyroiditis.
Hashimoto’s thyroiditis is suspected when thy-
roid autoantibodies in serum are raised; the
definite diagnosis is based on sonography or
fine needle biopsy. As yet, no data are available
on the incidence of Hashimoto’s encephalitis.
The mean age of the patients reported
previously was 47 years (range 14–78), 85% of
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the patients were female; all seven patients pre-
sented by us are women with a mean age of 64
years (range 44–86 years). The neurological
symptoms of Hashimoto’s encephalitis are not
specific. Unfortunately, little information is
available on the early manifestations of this
disease. Our patients are biased as they became
known in the Creutzfeldt-Jakob disease re-
search programme. For this reason, symptoms
such as dementia, myoclonus, and ataxia that
are typical of Creutzfeldt-Jakob disease were
observed more often in our patients, whereas
epileptic seizures and psychoses appeared less
often in this series than in those cases hitherto
published.

Limited data are available on the analysis of
CSF in this disease. About 65% of the
published cases, in accordance with our
findings, showed an increase in the protein
concentration in CSF (between 400 and 1800
mg/l); 71% of our patients had a raised
CSF:serum concentration ratio of albumin
(QAlb 8–24; no previous data available). How-
ever, it remains to be determined whether this
is due to reduction of CSF turnover in brain
atrophy or increased protein permeability of
capillaries adjacent to the CSF space. Two of
our five patients with a raised QAlb had brain
atrophy; one of the three patients with brain
atrophy had no increase in QAlb. The leucocyte
density in the CSF of three of our patients
(5,13, and 21 leucocytes/mm3) and in 15% of
the published cases (maximum 169 leucocytes/
mm3) was increased. The pleocytosis in the
CSF suggests the presence of chronic inflam-
mation. Unfortunately we were not able to
obtain reliable CSF:serum concentration ratios
of thyroid antibodies. Isoelectric focusing
showed no oligoclonal bands in the CSF. The
14–3–3 protein was not detected in the CSF of
any of our patients. This protein is typically
found in the CSF of patients with Creutzfeldt-
Jakob disease.6 7 In conformity with the cases
reported previously, we found slow back-
ground activity in EEG examinations, but no
periodic sharp wave complexes which are char-
acteristic of Creutzfeldt-Jakob disease.4 The
neuroradiological findings were also non-
specific: three patients showed generalised
brain atrophy and one patient also showed leu-
koencephalopathic changes. Further studies
will show whether this finding of reversible
oedema in the white matter turns out to be
important for the diagnosis or not.24

The pathogenesis of Hashimoto’s encephali-
tis is unclear. Autoimmune vasculitis, possibly
with deposition of immune complexes, revers-
ible leukoencephalopathy with surrounding
oedema, or the presence of a shared antigen in
the thyroid gland and in the brain have been
discussed.2 12 14 15 24 28 35 An excessive, central
release of TRH was held responsible for the
epileptic seizures.14

In the diagnosis of rapidly progressive
dementia, Hashimoto’s encephalitis should be
considered as an important diVerential
diagnosis.25 By contrast with Creutzfeldt-Jakob
disease, which leads to death within a few
months, the patients with Hashimoto’s en-
cephalitis often recover quickly when treated

adequately. Corticosteroid therapy is the first
choice. The successful administration of other
immunosuppressants (methotrexate, azathio-
prine, cyclophosphamide) has been reported
(see case 2).10 16 Epileptic seizures and myo-
clonus usually respond well to anticonvulsant
drugs. Even with consistent therapy relapsing
disease courses are not rare, but the patients
altogether clearly benefit from this therapy.

In cases of unclear encephalopathy with
dementia, myoclonus, epileptic seizures, and
other neurological symptoms, the thyroid
autoantibodies should be determined and
corticosteroid therapy should be instituted if
they are raised. In 10% of the normal popula-
tion, however, positive thyroid autoantibodies
are present.16 The diagnosis of Hashimoto’s
thyroiditis is established by the detection of
clinical or subclinical hypothyroidism and a
hypoechoic ultrasonographic pattern of the
thyroid gland. In doubtful cases, the diagnosis
is established by fine needle biopsy. The
response to corticosteroid therapy, the absence
of 14–3–3 protein and periodic sharp wave
complexes support the diagnosis of Hashimo-
to’s encephalitis.

Probably Hashimoto’s encephalitis is under-
diagnosed. In elderly people, the most impor-
tant diVerential diagnosis to Creutzfeldt-Jakob
disease remains rapidly progressive
Alzheimer’s disease. In younger subjects, how-
ever, chronic encephalitis, and as a subgroup
Hashimoto’s encephalitis, is the most frequent
disease which has to be excluded in suspected
CJD cases.

All of our patients of the present series had
severe disease courses of Hashimoto’s en-
cephalitis, which suggested the diagnosis of
Creutzfeldt-Jakob disease. In the literature,
too, predominance of severe disease courses is
documented. The clinical appearance of early
Hashimoto’s encephalitis is unknown. To-
gether with the outpatient clinic for thyroid
diseases, a prospective study has been set up to
examine early neurological symptoms in pa-
tients with Hashimoto’s thyroiditis.
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