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Abstract
Acquired cerebellar ataxia has been de-
scribed with hypothyroidism, and is typi-
cally reversible by thyroid hormone
replacement therapy. The cerebellar dys-
function has been attributed to metabolic
and physiological eVects of the endocrine
disorder. In a few patients, however, ataxia
has persisted despite thyroid replacement
therapy. Other mechanisms may be in-
volved in ataxia associated with thyroid
disorders.
Objective—To document progressive non-
familial adult onset cerebellar degenera-
tion (PNACD) occurring in six patients
with raised antithyroid antibodies
(Hashimoto’s/autoimmune thyroiditis),
and other autoimmune manifestations, in
the absence of hypothyroidism; and to
document the independence of the cer-
ebellar disorder from the endocrine dys-
function.
Methods—A case study of six patients with
PNACD reviewing the clinical course and
relation to endocrine and autoimmune
status.
Results—All six patients were euthyroid
when they developed their symptoms; had
raised antithyroid antibodies consistent
with Hashimoto’s autoimmune thyroidi-
tis; and had strong personal or family his-
tories of organ specific autoimmune
diatheses. Brain MRI disclosed atrophy of
the cerebellar vermis in four patients and
olivopontocerebellar atrophy in two.
Other possible causes of cerebellar degen-
eration were excluded. De novo treatment
(two patients) or continued treatment
(three patients) with L-thyroxine did not
modify the progression of the ataxia.
Conclusions—Cerebellar degeneration in
these patients with raised antithyroid
antibodies may be immune mediated. The
presence of antithyroid antibodies may
signal or cause the autoimmune process
producing cerebellar degeneration.
“Hashimoto’s associated ataxia” seems to

represent a recognisable and not uncom-
mon condition; a trial of immunomodu-
lating therapy should be considered in
these patients.
(J Neurol Neurosurg Psychiatry 2001;71:81–87)
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Some conditions are well recognised to pro-
duce progressive non-familial adult onset
cerebellar degeneration (PNACD), including
nutritional deficiencies,1 intoxication,2 hypoxia,
hyperthermia, paraneoplastic syndromes,3 and
olivopontocerebellar degeneration of unknown
cause, described by Déjerine and Thomas.4

Hypothyroidism has been described as a cause
of gait ataxia, presumably due to cerebellar
dysfunction,5–15 although the exact mecha-
nism(s) by which it might produce this
syndrome is unclear. In most reported cases,
the ataxia has been reversed by thyroid
replacement therapy,7–12 suggesting that it was
caused by the metabolic and physiological
eVects of the hormonal deficiency.7 11 12 14 In
some patients, however, despite thyroid re-
placement therapy the cerebellar syndrome has
persisted and progressed.5–7 11 15 16

In this paper we report on six patients, seen
at our institution between 1987 and 1999, pre-
senting with PNACD and raised antithyroid
antibody titres diagnostic of Hashimoto’s
autoimmune thyroiditis (table 1).17 All the
patients were euthyroid at the time of presenta-
tion, and their cerebellar symptoms progressed
despite remaining euthyroid, with maintenance
of adequate thyroid replacement therapy as
needed. Infectious, paraneoplastic, vascular,
metabolic, nutritional, and alcohol related
causes of cerebellar degeneration were ex-
cluded. All six patients had a strong personal or
family history of additional autoimmune disor-
ders, suggesting that autoimmunity associated
with Hashimoto’s autoimmune thyroiditis may
produce a syndrome of progressive cerebellar
degeneration.

Table 1 Cerebellar symptoms and associated deficits at presentation and during subsequent course.

Symptom Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Gait ataxia At onset At onset At onset Subsequent At onset Subsequent
Hand incoordination Late At onset Late Late Late At onset
Dysarthria Late Late Late Late Late At onset
Diplopia Late Late At onset
Nystagmus Late At onset
Vertigo Late Late
Dizziness “unspecified” At onset
Hearing impairment At onset At onset
Peripheral neuropathy At onset At onset
Extrapyramidal features At onset At onset
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Case histories
CASE 1

A 57 year old woman was seen for evaluation of
longstanding gait imbalance and lightheaded-
ness when walking. Her symptoms began after
an episode of ulcerative colitis, which culmi-
nated in total colectomy. Her medical history
was indicative for rheumatoid arthritis. She
rarely consumed alcohol. Both her mother and
her daughter were known to have “thyroid dis-
ease.” Her daughter also had autoimmune
haemolytic anaemia. There was no family
history of cerebellar, gait, or other neurological
disorders in either parent or five brothers.

The patient had a palpable thyroid gland.
Neurological examination disclosed a normal
mental status. She had downbeat nystagmus,
most marked on left lateral gaze, and impaired
vestibulo-ocular and pursuit image stabilisa-
tion. Her pupils were slightly irregular and
responded sluggishly to light. Her gait was
broad based and unsteady; her Romberg test
was mildly impaired, and she was unable to
walk tandem. Strength and tone were normal
in all limbs. Deep tendon reflexes were normal
in the upper limbs, reduced at the knees, and
absent at the ankles. The plantar reflexes were
mute. All primary sensory modalities were
diminished below the midtibial region. In the
upper limbs, there was only a mild distal
decrease of temperature and vibration sensa-
tion. Bárány rotation failed to produce post-
rotatory vertigo.

Brain MRI showed severe atrophy of the cer-
ebellar vermis with enlargement of the adjacent
fourth ventricle. The cerebellar hemispheres
were spared and the olives were normal in size.
The patient was euthyroid with a normal TSH,
total T4, free thyroxine index (FTI), and T3
resin uptake (table 2). Both thyroglobulin anti-
body (TG-Ab) and thyroperoxidase antibody
(TPO-Ab) were raised at 2.9 IU/ml and >30
IU/ml, respectively, consistent with the diagno-
sis of Hashimoto’s thyroiditis; a thyroid scan
demonstrated a normal 123I uptake of 17% at 6
hours. Antinuclear antibody (ANA) was posi-
tive with a diVuse pattern and 1:160 titre;
erythrocyte sedimentation rate (ESR) was
raised at 50 mm/hour; and serum protein elec-
trophoresis (SPEP) showed a slight increase in
IgM without monoclonal spikes.

Investigation for malignancy was unreveal-
ing. AntiPurkinje cell antibodies were not
detected in the serum. Heavy metal screen,
vitamin B12, vitamin E, vitamin B6, rheuma-
toid factor, fluorescent treponemal antibody
absorption test (FTA-Abs), Lyme serology,
and CSF analysis were all normal.

The patient was treated with L-thyroxine,
but continued to deteriorate despite a normal
thyroid profile on repeated occasions. Six years
after initial evaluation she was able to ambulate
only with the aid of a walker and had developed
mild scanning dysarthria, dysmetria on finger-
nose and heel-shin testing, exaggerated re-
bound, and loss of the check reflexes. Her
intellect and cognition remained unaVected.

CASE 2

A 35 year old white woman presented with
progressive gait ataxia of 5 years’ duration. She
noted clumsiness of her hands with diYculty
writing, tying shoelaces, and pouring from a
teapot. Her medical history was unremarkable
and alcohol consumption was minimal. Her
mother had diabetes mellitus and a goitre. Her
father had died from bladder cancer. Her
siblings were healthy with no known neurologi-
cal disorders.

General physical examination was normal.
Neurological examination showed scanning
dysarthria, minimal slowing of extraocular
movements on rapid saccades, loss of the check
reflex in the upper limbs, slight dysmetria and
slowing of rapid alternating movements in the
upper limbs, and marked bilateral dysmetria on
heel tapping. Her gait and stance were wide
based and ataxic, and she was unable to walk
tandem. The Romberg test was mildly im-
paired. The remainder of the neurological
examination was normal.

Brain MRI disclosed profound atrophy of
the midline cerebellum, with enlargement of
the fourth ventricle. The pons and other brain-
stem structures appeared normal (fig 1 A). Her
TSH and T4 were normal; both TG-Ab and
TPO-Ab were increased at 1.7 IU/ml and 13.2
IU/ml, respectively (table 2). Her ESR was 38
mm/hour. Serum protein electrophoresis
showed a slight polyclonal increase in the
gamma region.

Serum vitamin B12 concentration, rapid
plasma reagin test (RPR), and Lyme serology
were unremarkable. Analysis of CSF was
normal. Anti-Hu, anti-Yo, and anti-Ri antibod-
ies were not detected in either serum or CSF.

Hashimoto’s autoimmune thyroiditis was
diagnosed, and therapy with L-thyroxine was
started without significant improvement.
Three years later, she had left her job and
moved to a single floor house because of
increasing gait disability.

CASE 3

A 56 year old woman was evaluated for
unsteadiness. Her symptoms had begun 6 years
earlier with poor balance and diYculty going
downstairs. Subsequently she had noted the
gradual development of dysarthria, impaired
handwriting, and worsening gait. She also
complained of motion sickness and intermit-
tent vertigo. She had been treated in the past
with levodopa without significant benefit. Her
disability accelerated and she had become
unable to carry out activities of daily living. Her
medical history showed hypothyroidism
(treated with L-thyroxine, euthyroid), and
hypertension. She did not consume alcohol.

Table 2 Results of thyroid function tests at presentation.

Patient
TSH (0.3–6
µu/ml)

T4 (total)
(5–12 µg/dl) TG-Ab TPO-Ab

1 1.81 8.4 2.9 (0.3–1 IU/ml) >30 (0.3–1 IU/ml)
2 0.42 10.2 1.7 (0.3–1 IU/ml) 13.2 (0.3–1 IU/ml)
3 0.52 10.4 16.9 (0.3–1 IU/ml) 22.1 (0.3–1 IU/ml)
4 0.45 9.6 1.8 (0.3–1 IU/ml) 3.7 (0.3–1 IU/ml)
5 0.86 6.2 1.5 (0.3–1 IU/ml) 2 (0.3–1 IU/ml)
6 3.87 6.5 <20 (<35 IU/ml) 82.7 (<35 IU/ml)

TSH=Thyroid stimulating hormone; T4=thyroxine; TG-Ab=thyroglobulin antibody,
TPO-Ab=thyroperoxidase antibody; normal values are given in parentheses.
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The patient’s mother had been treated with
radioactive iodine for hyperthyroidism, two
maternal siblings had thyroid disease, and two
of the patient’s cousins also had a thyroid
disorder. She had two children who were in
good health; there was no family history of
similar neurological symptoms.

Her general physical examination was unre-
markable. The patient was of normal intelli-
gence, and language was intact, but articulation
was mildly dysarthric. Extraocular movements
were saccadic on pursuit, and targeting dis-
closed undershoot. Gait and stance were broad
based and ataxic, and tandem walking was
impossible. Minimal truncal titubation was
noted. Rapid alternating movements were slow

and clumsy. Heel-shin and finger-nose testing
were dysmetric, and loss of the check reflex was
noted. Muscle tone and power were normal.
Deep tendon reflexes and primary sensory
modalities were intact throughout.

Brain MRI showed generalised volume loss
in the cerebellar hemispheres with enlargement
of the fourth ventricle. Absence of the normal
olivary bulge was also noted (fig 1 B). Her thy-
roid profile showed normal concentrations of
TSH, T4, T3 resin uptake, and FTI (table 2).
Both TPO-Ab and TG-Ab were raised at 22.1
IU/ml and 16.9 IU/ml, respectively. Serum
protein electrophoresis and immunofixation
showed the presence of IgG ê monoclonal pro-

Figure 1 Sagittal images of brain MRI of patients 2–6
(A-E) showing atrophy of the cerebellar vermis and
enlargements of the fourth ventricle. Note atrophy of the
pons and olivary bulge in patients 3 and 6 (B and E).

Ataxia associated with Hashimoto’s disease 83

www.jnnp.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.71.1.81 on 1 July 2001. D

ow
nloaded from

 

http://jnnp.bmj.com/


tein. The ESR was mildly increased at 31
mm/hour.

The patient was started on a therapeutic trial
of prednisone for about 6 weeks without a sig-
nificant beneficial eVect; it was stopped be-
cause of exacerbation of her hypertension. Her
speech and gait continued to deteriorate and
she became wheelchair bound.

CASE 4

A 69 year old woman was referred for
neurological evaluation because of slight slow-
ing of her thinking and behaviour. The patient
herself denied significant changes in her
memory or thought process and was able to
drive, travel, maintain two homes independ-
ently, and take care of her personal aVairs. She
had noticed slight impairment in her coordina-
tion while golfing, buttoning up clothes, and
writing. Her medical history was indicative of
rheumatoid arthritis, Raynaud’s phenomenon,
mitral valve prolapse, hypothyroidism (treated
with L-thyroxine, euthyroid) and adult onset
diabetes mellitus. She drank alcohol occasion-
ally. Her father and twin brother had died of
Alzheimer’s disease, and her younger sister was
thought to have mild cognitive impairment; no
relatives had a disorder similar to the patient’s.

The patient was oriented, but her speech and
responses were slow and there was mild
impairment of memory storage, calculation,
and fund of knowledge. She was able to draw,
copy, and write accurately. The remainder of
her neurological examination was remarkable
only for an occasional missed step on tandem
walking, slightly diminished arm swing when
walking, a mildly stooped posture, and tremu-
lousness of the outstretched hands.

Head CT showed prominent ventricles and
cortical sulci, appropriate for her age. FTA-Abs
and TSH were normal. Antithyroid antibodies
TG-Ab and TPO-Ab were raised at 1.8 IU/ml
and 3.7 IU/ml, respectively. Rheumatoid factor
was markedly increased at 3+ with a titre of
1:10 240, and ANA was 2+ with a speckled
pattern and a titre of 1:10.

Formal psychometric testing showed average
intellectual performance with lapses in concen-
tration, but did not support the diagnosis of
Alzheimer’s disease. An EEG was normal.
Serum chemistry, blood counts, vitamin B12,
folate, SPEP, and a malignancy investigation
were unremarkable.

The patient was given a trial of levodopa/
carbidopa, without significant benefit. Her bal-
ance, gait, and writing continued to deteriorate
over the ensuing 4 years and she experienced
progressive dysarthria and diplopia. She devel-
oped marked apraxia of gaze; slow and saccadic
extraocular movements; and mild hearing
impairment. Eventually she became unable to
walk unaided. Finger-nose and heel-shin test-
ing were dysmetric, rapid alternating move-
ments were slow and irregular, and there was
loss of the check reflex. Repeated psychometric
testing showed no further decline in her
memory or other cognitive functions. Brain
MRI showed marked cerebellar atrophy and
dilation of the fourth ventricle (fig 1 C). The

patient died at the age of 78, but postmortem
examination was not performed.

CASE 5

A 46 year old woman was admitted to hospital
for complaints of diplopia, worsening dysar-
thria, and gait diYculties. Three months before
admission, she had been in hospital for
prolonged diarrhoea with subsequent meta-
bolic acidosis, pancreatitis, and non-Q wave
myocardial infarction. Subsequently she com-
plained of unsteadiness of gait, vertigo, hearing
impairment, and mild dysarthria. Her exten-
sive medical history included acute rheumatic
fever as a child, discoid lupus, Jaccoud’s
arthropathy, bipolar disorder, and Hashimoto’s
thyroiditis. She had grown up as a foster child
and did not know her biological family. Alcohol
consumption had been excessive, but she had
been abstinent for the previous 6 years. Her
medications included meclizine and
L-thyroxine.

Neurologically, she was fully oriented. Lan-
guage and memory were intact; she had
scanning dysarthria. Horizontal nystagmus was
present on lateral gaze bilaterally. Her gait and
stance were broad based and staggering,
tandem gait was unsteady, and she had dysme-
tria of all limbs. There was exaggerated
rebound and loss of the check reflex. She had
normal tone and muscle bulk with slight distal
weakness (5-/5) in all limbs. Deep tendon
reflexes were absent at the ankles. Plantar
reflexes were flexor. Sensation to primary
modalities was diminished distally. Vertigo was
not elicitable on Bárány rotation. Brain MRI
showed diVuse cerebellar atrophy and no
evidence of demyelination (fig 1 D); MRA was
normal. TSH, T4, FTI, and T3 were all within
normal limits. Both TG-Ab and TPO-Ab were
mildly increased at 1.5 IU/ml and 2 IU/ml
(0.3–1), respectively (table 2); the modest
increases in antithyroid antibodies were con-
sidered the result of longstanding autoimmune
thyroid disease. ANA was positive with a titre
of 1:60.

Electromyography, nerve conduction stud-
ies, and somatosensory evoked potentials were
all unremarkable. Vitamin E, vitamin B12,
RPR, rheumatoid factor, SPEP, and ESR were
normal. Analysis of CSF showed the presence
of oligoclonal bands and a slightly increased
total protein of 50 mg/dl, with no other abnor-
malities. Genetic testing for spinocerebellar
ataxia (SCA1-SCA7), was negative. A malig-
nancy survey was unrevealing. Anti-Ri, Anti-
Hu, and Anti-Yo antibodies were absent in
serum and CSF. Serum glutamic acid decar-
boxylase antibody (anti-GAD) was 2.6
units/ml (normal <2.5).

The patient’s gait progressively deteriorated.
She became wheelchair bound during the next
8 months. A repeat MRI was unchanged. A
therapeutic trial of IVIg (1 g/kg/day for two
consecutive days) was given; 2 months later the
patient was able to ambulate with a walker, but
the remainder of her neurological examination
and other cerebellar deficits were unchanged.
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CASE 6

A 61 year old man was referred for evaluation
of slowly progressive unsteadiness of gait of 4–5
years’ duration. He had noted slowly progres-
sive diYculties in walking, writing, driving
within a lane, and speaking clearly. His medical
history was notable only for a punctured left
eardrum and mild concussion. He had had uri-
nary frequency, diminished libido, and impo-
tence for 4 years. He drank alcohol occasionally
and was taking no medication. There was no
family history of cerebellar symptoms. A
general physical examination was unremark-
able. Memory, cognition, and language were
normal. Handwriting was mildly jerky and
speech was mildly dysarthric. Hearing in the
left ear was diminished to whispered numerals.
Gait and stance were mildly broad based and
tandem gait was slightly unsteady. Rapid alter-
nating movements were mildly dysmetric. The
remainder of the neurological examination was
unremarkable. Brain MRI showed minimal
decrease in the size of the cerebellar folia with-
out other abnormalities. An electronystagmo-
gram was normal, and audiometry showed
mild to moderate mixed hearing loss, more
pronounced in the left ear.

His gait and speech gradually worsened over
the ensuing 3 years. He became mildly forget-
ful and fell on some occasions when turning.
He developed orthostatic hypotension. Ocular
movements showed mild undershoot on lateral
gaze, saccadic lateral gaze, and microsquare
wave jerks. Minimal dysarthria, loss of the
check reflex on the left, bilateral Babinski signs,
and slight axial rigidity and hypertonia of the
right leg developed. TSH, T3 resin uptake, and
T4 were all within normal limits. The TPO-Ab
titre was raised at 82.7 IU/ml; thyroglobulin
antibody was normal (table 2). Antinuclear
antibody was positive with a titre of 1:160. A
repeat brain MRI showed significant atrophy of
the cerebellum and pons consistent with
olivopontocerebellar atrophy (fig 1 E).

Analysis of CSF, SPEP, Lyme serology,
blood chemistry, and cell counts were all
normal. Paraneoplastic antibodies were not
detected in the serum. Serum anti-GAD
antibody was 2.5 units/ml.

Discussion
We have investigated six patients presenting
with progressive, non-familial adult onset
cerebellar degeneration (PNACD) and in-
creased antithyroid antibodies indicating
Hashimoto’s/autoimmune thyroiditis. At the
onset of their neurological disorders all the
patients were euthyroid (table 2); three had
been treated with L-thyroxine for previously
noted hypothyroidism. They remained euthy-
roid while their neurological disorders pro-
gressed. All had evidence of more generalised
autoimmune disorders. Ataxia of gait was the
presenting cerebellar symptom in five patients,
with dysarthria occurring later (table 1). In
addition, the clinical range variably included
ocular motor, brain stem, extrapyramidal, and
peripheral nerve abnormalities; and a picture
similar to Déjerine-Thomas sporadic olivopon-

tocerebellar atrophy.4 18 Brain MRI showed
midline cerebellar atrophy in all patients, with
additional olivary and pontine atrophy in two.

Progressive non-familial adult onset cerebel-
lar degeneration may occur in association with
other conditions, including paraneoplastic
syndromes,3 19–21 excessive alcohol use,2 lithium
intoxication,22 and nutritional deficiency.1 All
these disorders were excluded in our patients;
and negative family histories in five excluded
the Holmes type of familial cortical cerebellar
degeneration.18 23 In patient 5, where the family
history was unavailable, genetic testing for
SCA1–7 was negative; genetic testing for
hereditary ataxia was not available at the time
of initial evaluation in the other patients,
although detailed family histories were nega-
tive.

Hypothyroidism has previously been recog-
nised as a cause of gait ataxia as well as other
symptoms of cerebellar dysfunction.5 7–14 The
onset and progression of this syndrome has
mostly been described in relation to laboratory
evidence supportive of decreased thyroid func-
tion. This is by contrast with the patients
reported here, who were all euthyroid at the
onset of their neurological disorders. The
pathogenesis of cerebellar dysfunction in pa-
tients with decreased thyroid function is uncer-
tain. Restoring a euthyroid state with
L-thyroxine has reversed the cerebellar symp-
toms in most patients,7–12 suggesting that their
symptoms were due to endocrine mediated
dysfunction of the cerebellum.7 12 24 Physiologi-
cal reduction of cardiac output, cerebral blood
flow, and reduced oxygen and glucose con-
sumption by cerebellar neurons has been
suggested.7 11 25 Adams et al18 favoured slowed
muscle relaxation (pseudomyotonia) over cer-
ebellar dysfunction as the cause of ataxia in
hypothyroidism.

In some patients with hypothyroidism, how-
ever, the cerebellar deficits have persisted or
progressed despite thyroid replacement
therapy.6 7 11 15 16 The progression of cerebellar
dysfunction despite normalised thyroid func-
tion suggests that in these patients the ataxia
may have been due to a mechanism other than
the hypothyroid state, as in our six patients.

We think that there may be two separate
mechanisms resulting in cerebellar dysfunction
in patients with thyroid disorders. In hypo-
thyroidism not associated with antithyroid
autoimmunity, the endocrine disorder may
produce cerebellar dysfunction that can be
reversed by thyroid replacement therapy. In our
patients, and some others with Hashimoto’s/
autoimmune thyroiditis not reversed by thyroid
replacement therapy, autoimmune mediated
cerebellar degeneration is a more likely mech-
anism. In the present series, the cerebellar
degeneration was often associated with addi-
tional autoimmune disorders in the aVected
patients and their families; and seems to repre-
sent a separate clinical entity.

Five of our patients were women, in whom
autoimmune disorders are known to be more
common26 27; all had increased concentrations
of antithyroid antibodies (TPO-Ab in particu-
lar); and other immunological abnormalities
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were common. The occurrence of cerebellar
degeneration has been described in several well
identified autoimmune disorders including
paraneoplastic syndromes,3 19–21 28 systemic
lupus erythromatosus,29 and late onset diabetes
mellitus,16 supporting this possible mechanism
in association with Hashimoto’s/autoimmune
thyroiditis.

Three necropsies of patients with hypo-
thyroidism and cerebellar ataxia have been
reported.5 30 31 Barnard et al5 described marked
atrophy of the anterosuperior portion of the
vermis with loss of Purkinje cells and gliosis of
the ventral pons in a patient with Hashimoto’s
thyroiditis and cerebellar ataxia. Price and
Netsky30 reported non-specific degenerative
changes and “neural myxoedema bodies” in
the cerebellum, and middle and superior
peduncles, but they did not specify whether
their patient had Hashimoto’s thyroiditis.

Hashimoto’s, or chronic lymphocytic, thy-
roiditis, is often a subclinical condition.17 26 It is
characterised by lymphocytic infiltration of the
thyroid gland and circulating antithyroid anti-
bodies to thyroglobulin or thyroid peroxidase,
which are present in 70%-95% of pa-
tients.17 26 32 Antithyroid antibodies can also be
found in 5%-10% of normal subjects26 32—a
figure which corresponds to the results at our
institution, but diVers from our experience in
patients presenting with PNACD. A range of
autoimmune diseases has been associated with
Hashimoto’s thyroiditis, including rheumatoid
arthritis, systemic lupus erythromatosus, ul-
cerative colitis, pernicious anaemia, myasthe-
nia gravis, multiple sclerosis, and thyroid
ophthalmopathy.18 27 32–35 An encephalopathy
has been reported in association with subclini-
cal Hashimoto’s thyroiditis,36–39 and is steroid
responsive in some patients,36 38 indicating a
likely autoimmune pathogenesis, and possibly
an underlying cerebral vasculitis.37 39

Most patients with Hashimoto’s thyroiditis
do not develop an associated cerebellar disor-
der. Some 20% to 33% of patients with hypo-
thyroidism may develop ataxia if not ad-
equately treated.15 40 The reason for the
occurrence of cerebellar dysfunction in some,
but not all, hypothyroid patients is not clear;
additional metabolic and infectious factors, or
surgical stress may contribute.

There are several mechanisms by which
autoimmunity associated with Hashimoto’s
thyroiditis might induce cerebellar degenera-
tion. As widespread autoimmune reactivity can
be seen in patients with Hashimoto’s disease,17

cerebellar degeneration may be mediated by
another unidentified circulating antiPurkinje
cell antibody. In this case, the autoimmune
thyroiditis would be serving as a “marker,”
identifying the presence of a more generalised
autoimmune disorder involving the cerebel-
lum. Alternatively, if immunological cross
reactivity exists between shared thyroid and
cerebellar antigens, antithyroid antibodies
could specifically aVect the cerebellum. We are
not aware of any substantial evidence implicat-
ing the presence of antibodies against cerebel-
lar neurons in patients with Hashimoto’s
thyroiditis. One candidate might be antibodies

to glutamic acid decarboxylase (GAD-Ab)41.
Abnormalities of this enzyme have been
demonstrated in tissues from patients with
olivopontocerebellar atrophy42 43 and GAD
antibodies have been detected in some patients
with cerebellar cortical atrophy24 and other
cerebellar degenerative diseases.44 Saiz et al16

recently identified GAD-Ab in the serum of
three patients with late onset diabetes mellitus,
cerebellar ataxia/degeneration, and increased
titres of antithyroid antibodies, particularly
TPO-Ab. The immunological and clinical pro-
files of these patients are strikingly similar to
those in our current series, although in the two
patients we studied a normal GAD titre was
found in one patient and a borderline increased
titre in the other. Finally, ataxia associated with
Hashimoto’s thyroiditis might be the result of
an autoimmune mediated calcium channelopa-
thy. Disordered regulation of Purkinje cell volt-
age dependent calcium channels has been
shown to lead to degeneration of Purkinje cells
and ataxia,45 and P/Q-type voltage gated
calcium channel antibodies have been detected
in paraneoplastic disorders of the CNS.46 Indi-
rect evidence from studies of thyrotoxic
periodic paralysis, a calcium channel disease,
and spinocerebellar ataxia points to a possible
link between autoimmune thyroid disease and
Purkinje cell-type calcium channelopathy.18 32 45

The present report highlights the association
of progressive non-familial adult onset cerebel-
lar degeneration with Hashimoto’s/
autoimmune thyroiditis, signalled by increased
TPO-Ab and evidence of more general autoim-
munity. We recommend testing for antithyroid
antibodies and other evidence of autoimmunity
in patients who present with PNACD. Al-
though our own therapeutic experience has
been limited, we suggest that immune modula-
tion therapies, such as plasmapheresis, IVIg, or
immuno-suppressive agents, deserve a trial in
these patients.
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