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A
40-year-old woman presents
complaining of a mild
unsteadiness as well as
numbness and tingling in her
limbs and a feeling that she is

“not thinking right.” She has no signs of
infection and no significant past medical
history. She denies any history of thy-
roid dysfunction but is noted on labs to
have an elevated titer of anti-thyroid
peroxidase antibody with a level of 1100
IU/mL (normal <100) with a TSH of
1.2 and a normal fasting glucose of 81.
Physical exam reveals a clinically euthy-
roid woman with a small diffuse goiter.  

Hashimoto’s Findings
When he published a report in 1912 on
four non-iodine-deficient middle-aged
women who underwent thyroidectomy
for a chief complaint of swelling in the
front of the neck, Dr. Hakaru
Hashimoto described a prominent
hyperplasia of the lymphatic system on
histopathologic analysis of these thyroid
glands. This pathophysiologic finding
had never been previously reported. He
called this condition, “struma lym-
phomatosa” but in time it became better
known as Hashimoto’s thyroiditis.1

Hashimoto’s thyroiditis or chronic
lymphocytic thyroiditis is characterized
by a lymphocytic infiltration of the thy-
roid gland associated with circulating
anti-thyroid antibodies to thyroid per-
oxidase and/or thyroglobulin. These
anti-thyroid antibodies are present in

70-95 percent of all Hashimoto’s
patients but are also seen in five to 10
percent of normal subjects.2

Hashimoto’s thyroiditis has been associ-
ated with myriad effects on brain func-
tion, with reported cases of neurological
involvement varying from lethargy and
somnolence to myxedema coma, psy-
chosis, hallucinations and seizures.
Patients with Hashimoto’s disease may
be hypothyroid, hyperthyroid, or euthy-
roid, and neurologic symptoms may be
either related to or independent of their
thyroid function status.

Hashimoto’s Hypothyroidism and
CNS Dysfunction
Patients with anti-thyroid antibodies are
at increased likelihood of developing
hypothyroidism. In a 20-year follow up
study, patients with anti-thyroid anti-
bodies and initially normal TSH went
on to develop overt hypothyroidism at a
rate of 2.1 percent per year.3 Neurologic
manifestations of mild hypothyroidism
can include symptoms of fatigue, lethar-
gy and increased somnolence. More
severe hypothyroidism can lead to
depression, disorientation, hallucina-
tions, cerebellar signs and, classically,
myxedema coma. EEG of hypothyroid
patients typically shows decreased
amplitudes and a decrease in alpha wave
activity. Some studies have documented
areas of decreased cerebral blood flow
and decreased oxygen and glucose con-
sumption in the brains of hypothyroid
Hashimoto’s patients.4,5 All of the
patients in the previously mentioned
study with cerebral blood flow changes

had evidence of cognitive impairment,
and these changes appeared to be
reversible with treatment of the underly-
ing hypothyroidism.4,6

Psychiatric changes seen in hypothy-
roidism include disturbances in cogni-
tion, such as inattentiveness, impaired
concentration, slowed thought process-
es, and poor memory.  These symptoms
are often initially diagnosed as depres-
sion secondary to the slowing of thought
and speech and the decrease in interest
and responsiveness. Hypothyroidism
can also cause or exacerbate a depressive
state, which can involve increased tear-
fulness, loss of appetite, delusions of
self-reproach and suicidal ideations. Less
commonly hypothyroidism can manifest
as a disorganized agitated state or with
either auditory or visual hallucinations.
Objective psychological testing in
hypothyroid patients shows an intellec-
tual impairment that improves with thy-
roid hormone treatment.  

Frank psychosis has also been report-
ed in hypothyroidism, although the inci-
dence has decreased significantly now
that treatment is routine. In 1888 in a
group of untreated hypothyroid
patients, the incidence of psychosis was
reported as 15 percent.7 In a study from
the 1920s, also in untreated hypothyroid
patients, the reported incidence of hallu-
cinations was 26 percent.8 Today, how-
ever, with easier diagnosis and treatment
of hypothyroidism, the incidence of psy-
chosis is estimated as less than five.6

Cerebellar ataxia secondary to
hypothyroidism has been described in
cases dating as far back as 19109 and typ-
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ically affects the lower limbs to a greater
extent than the upper limbs with
patients developing an ataxic gait that
progressively worsens over months to
years, often associated with intention
tremors, dysmetria and dysarthric
speech. A deterioration in cerebral func-
tion has also been described in relation
to hypothyroidism and has been termed
“myxedematous dementia.” It is seen in
cases of extreme hypothyroidism and is
frequently associated with extreme som-
nolence.6

All of these cerebral, cerebellar and
psychiatric effects of hypothyroidism
can usually be reversed with effective
thyroid hormone replacement therapy.
More mild neuropsychiatric complaints,
such as low energy, fatigue, or a sense of
malaise, may persist despite adequate
levothyroxine replacement therapy.  

Hashimoto’s Encephalopathy
Hashimoto’s Encephalopathy (HE) is a
rare syndrome of non-infectious
encephalopathy in the presence of anti-
thyroid antibodies that was first
described by Brain et al. in 1966.10 Brain
and his colleagues presented the case of a
man with known Hashitmoto’s hypothy-
roidism, treated effectively with levothy-
roxine, who developed progressive
impairment of consciousness with peri-
ods of agitation, hallucinations, and sev-
eral stroke-like episodes. Although still a
somewhat contentious diagnosis, since
Brain’s initial case presentation, over 100
reported cases of encephalopathy associ-
ated with positive anti-thyroid antibod-
ies termed Hashimoto’s Encephalopathy
have been reported.11

It is believed that Hashimoto’s
encephalopathy, unlike the brain dys-
function associated with hypothy-
roidism alone, is an immune-mediated
disorder, not a direct effect of altered
thyroid function status. As the number
of reported cases has increased, the list of
symptoms potentially associated with
Hashimoto’s encephalopathy has length-

ened.  Commonly reported symptoms
include stroke-like signs, seizures,
myoclonus, visual hallucinations, and
paranoid ideations. In the majority of
reported cases (60 percent), the disease
follows a relapsing and remitting
course.12 

Several attempts to define
Hashimoto’s encephalitis have been
made, but to date there is no single set of
accepted criteria for diagnosis. Chong et
al. describe HE as the combination of
clouding of consciousness with positive
test results for anti-thyroid antibodies
and the absence of CSF evidence of a
bacterial or viral infection.12 Ferracci et
al., however, include responsiveness to
steroids as part of their definition,
describing Hashimoto’s encephalitis as
the development of symptoms of
encephalopathy that may respond to
corticosteroids and that may be relaps-
ing and remitting.11 Several clinicians
have recommended dividing HE into
two separate types: Vasculitic HE, in
which the symptoms of multiple stroke-
like episodes are most predominant, and
Diffuse Progressive HE, in which the
gradual development and worsening of
dementia and psychiatric symptoms pre-
dominates.13

On CSF analysis, the majority of
patients with HE showed elevations in
CSF protein, while MRI or CT imaging
of the brain revealed some type of abnor-
mality in 48 percent of cases, although
the types of abnormalities varied signifi-
cantly and, in many cases, appeared

unrelated to patients’ symptoms.12,14

EEG is abnormal in almost all reported
cases of HE, most commonly showing a
diffuse slowing pattern.11,12 Less well
studied is SPECT analysis, which has
been performed in 21 patients with HE
and revealed areas of decreased brain
perfusion in 13 of these cases.11 A single
case report of MRA in a patient with HE
revealed a transient narrowing in bilater-
al middle cerebral arteries, suggesting
cerebral hypoperfusion.15 One patient
with HE has had a reported autopsy,
which revealed lyphocytic infiltration
around the veins of the brainstem.16 Two
reports of brain biopsies exist. The first
reports lymphocytic infiltrates within
the walls of arterioles and veinules, and
the second reports perivasuclar cuffs of
lyphocytic cells.12,17 One should expect
that patients with clinical evidence of
brain dysfunction may show anatomic
or functional changes in the brain as
well, yet given the wide variability seen
on neurological tests, none of these find-
ings can specifically support a diagnosis
of HE or even strengthen the argument
for the syndrome’s existence.  

Continuing Controversy
Some have argued that HE is not, in fact,
a true syndrome, but more a mere coinci-
dence.18 Given the prevalence of anti-thy-
roid antibodies in the general population,
previously mentioned as present in
between five to 10 percent of the popula-
tion overall and three to four percent of
euthyroid individuals,3 one would expect

Table 1: Most common symptoms reported in a review of 85 patients with HE.
Of note, by the definition used in this review, all patients had encephalopathy
and elevated titers of anti-thyroid antibodies.12

Seizures

Myoclonus

Visual Hallucinations/Paranoid Ideations

Stroke-like signs

Symptom Frequency
66%

38%

36%

27%
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a similar percentage of patients with
encephalopathy from any etiology to
have elevated anti-thyroid antibodies.
The co-presentation of encephalopathy
and elevated anti-thyroid antibodies,
thus, may be merely a correlation due to
the commonness of anti-thyroid antibod-
ies and should not necessarily imply any
causation. Furthermore, no articles have
been published to date indicating an
increased incidence of encephalopathy in
patients with known autoimmune thy-
roid disease.18

The thyroid status of patients who
develop HE varies greatly, with reports
of HE in patients with subclinical, overt,
and treated hypothyroidism as well as in
patients with autoimmune hyperthy-
roidism and in euthyroid individuals.
Both symptoms and response rates to
various treatments are similar in patients
with HE, regardless of thyroid status.11,12

The type of anti-thyroid antibody seen
in patients developing HE is also varied,
but there appears to be no relationship
between type of anti-thyroid antibody
and presentation of the disease.

Anti-thyroid antibodies have been
consistently described in cases of HE,
yet no causative link has been found
between these antibodies and the
encephalopathic symptoms. Some stud-
ies report a reduction or normalization
of anti-thyroid antibodies after remit-
tance of symptoms, be it spontaneous or
induced by therapy. Other studies, how-
ever, either fail to confirm this relation-
ship or even show the opposite.11 A sin-
gle paper has reported on 16 cases of HE
in which ELISA analysis revealed the
presence of anti-thyroid antibodies in
the CSF out of 26 cases studied.19 A con-
trol group of patients with either
Hashimoto’s thyroiditis or Graves’ dis-
ease but no HE had zero cases of anti-
thyroid antibodies in the CSF. Despite
this correlation, no evidence has shown
to date that any anti-thyroid antibody
reacts to brain tissue or affects nerve
function.12

Approximately half of the patients
with reported cases of HE had either sub-
clinical or overt hypothyroidism, yet only
a minority of them (17 percent) showed
any improvement in response to levothy-
roxine treatment.12 Many reported cases
of HE have had documented improve-
ment or resolution of symptoms after
administration of corticosteroids. The
replapsing and remitting nature of the
disease, however, makes a causative link
between corticosteroid administration
and improvement difficult. In fact, many
cases that were supposedly cured with
corticosteroid treatment later recurred.18

In a review of 85 cases of HE, approxi-
mately half were treated with corticos-
teroids alone, one quarter were treated
with a combination of steroids and
levothyroxine, and a minority were treat-
ed with levothyroxine alone, with isolated
patients treated with plasma exchange,
IVIg and other immunomodulatory
medications.12 Of the patients treated
with corticosteroids alone, 98 percent
showed at least partial improvement,
while 92 percent of patients treated with
the combination of corticosteroids and
levothyroxine improved, and only 67 per-
cent of patients given levothyroxine alone
improved.12 It is also important to note
that several patients improved sponta-
neously with no treatment.  

While there is still much disagree-
ment over the particular definitions of
HE, the majority of clinicians do agree
on its existence, with pre-requisites for
diagnosis being the exclusion of any
infectious etiology as well as the pres-
ence of elevated levels of anti-thyroid
antibodies in the serum. Once the diag-
nosis has been made, the most common
treatment for HE has been corticos-
teroids, although the effectiveness of this
treatment has yet to be definitively
proven.

Hashimoto’s and Cerebellar
Dysfunction
As mentioned earlier, cerebellar ataxia

has been described in association with
hypothyroidism, and when seen in such
cases, resolves with levothyroxine treat-
ment.  There have, however, been sever-
al reported cases of cerebellar dysfunc-
tion associated with high titers of anti-
thyroid antibodies in euthyroid patients.
Furthermore, in several of these cases the
cerebellar symptoms failed to resolve
with levothyroxine treatment. Selim et
al. describe a series of six patients with
increased levels of anti-thyroid antibod-
ies and progressive cerebellar dysfunc-
tion independent of encephalopathy
despite remaining in a euthyroid state.20

Of note, all six of these patients had
strong personal or family histories of
autoimmune diseases in addition to the
hashimoto’s thyroiditis, including
rheumatoid arthritis, ulcerative colitis,
and systemic lupus erythematous. All of
these patients had MRI evidence of cere-
bellar degeneration and failed to show
improvement despite trials of treatment
with levothyroxine, corticosteroids,
IVIG and levodopa/carbadopa. 

Other genetic and environmental
causes of cerebellar dysfunction were
ruled out in all six patients, pointing to
a possible autoimmune mechanism for
the cerebellar degeneration.20 Another
cerebellar syndrome has been described
called “Hashimoto’s associated ataxia,”
an acute cerebellar syndrome associated
with abnormal behavior. In this syn-
drome, CSF protein levels are elevated,
and MRI reveals high intensity signals
restricted to the cerebellum on T2
weighted images. It is important to dis-
tinguish this presentation from that
described earlier in the paragraph, as this
acute Hashimoto’s associated ataxia does
frequently improve with corticosteroid
and levothyroxine therapy.21

Conclusions
CNS dysfunction associated with
euthyroid Hashimoto’s thyroiditis is an
unusual and contentious condition.
Many disparate neurologic symptoms
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have been described in association with anti-thyroid antibod-
ies, yet no causative link has been shown to date, and while
multiple case reports indicate that steroids may be effective
for treatment, this also has yet to be proven. CNS dys-
function in association with Hashimoto’s hypothyroidism,
however, is somewhat more common and usually improves
with adequate levothyroxine replacement therapy.
Neuropsychologi-cal symptoms are common in Hashimoto’s
hypothyroidism and may persist to some degree despite ade-
quate levothyroxine replacement therapy.  PN
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